THE 


WOR K S 


OF THE HONOURABLE 


ROBE AITEBOVE E... 


In FIVE VOLUMES. 


To which is prefixed 


The Lire of the AU THOR. 


VOLUME J. 


— 


usis Supremam no 


Ex rerum Ca 


Famed " = = 


— 


NGravelet inn et delim, 


BE) Owe DO 
Printed for A. Minar, oppofite Catharine-Street, in the Strand. 
M DCC XLIV, 


Hosted by Google 


Tin 


3 1822 00684 9814 


“h 
Se . 


34 9814 


3 1822 0068 


§! 


Manag 


eon ay 
wat! Aah wae 
As aS thie 

Ns 


Rete 
SeenSy 


aS 


Ww 


ar? 
: 
Rar} 


tay yh 
ial 


ere eal 
eee 
SS ee 


KS 


ti 


Ny 
\ \ 


q 


the 


Ae 
XN 


aaseboe 


Tec pe 


THE 


WORKS 


ROBERT BOYLE. 


In FIVE VOLUMES. 


To which is prefixed 


? 


~The Lire of the AUTHOR. 


VOLUME I. 


eee 


"Hx rerum Causi 


LoWwpowW-.- 
Printed for A, MittAr, oppofite Catharine Street, in the Strand. 
MDCCXLIy. = 


TO THE 


RIGHT HONOURABLE 
R I CH A R D 
Earl of BURLINGTON and CORK, 
Baron CLIFFORD of Londefburgh, 
AND 
Baron CLIFFORD, 

Baron BOYLE of Youghal, 

AND 
Vifcount DUN GARVAN, 
One of the Lords of his Majefty’s moft honourable Privy Council, 


AND 


Knight of the moft noble Order of the Garter. 


My LORD, 


HIS addrefs is fo much a debt to your Lorp- 
sHIp, that the omiflion of it would have been 
abfolutely inexcufable. For to whom could the 

Works of the ever honourable Mr. Boy Le be prefented 
with fo much propriety, as to the head of that ILLusTRI- 
ous FamiLy, to which he was fo great an ornament ? 
Or with what gratitude or juftice could thefe acknow- 
VoL. I. A . ~ ledgments 


DEDICATION 


ledgments be fupprefled, for your Lorpsuip’s generous © 
encouragement and affiftance, which fo greatly contri- 
buted to oblige the world with thefe Works in the -pre- 
fent form? Thefe peculiar circumftances render it the lefs 
neceflary for me to infift upon the more general ‘confi- 
derations of that high regard, which every lover of polite 
or ufeful learning owes to your LorDSsHIP, of account of — 
your eminent fkill in each of them, and your conftant 
zeal for their promotion. | 


I am, 
My LORD, 
Your Lorpsuipr’s moft obedient 


and moft devoted humble fervant, 


Andrew Millar. 


THE 
CAE OR Sie a Ga 
HE general reafons for collecting into one body the works of the ho- 
nourable Robert Boyle are as obvious, as the excellence of the feveral 
parts of them is univerfally acknowledged. It may fuffice therefore to 
acquaint the reader, that as a complete fet of thofe before publithed is 
not perhaps to be found any where, except in the vaft library of his learned friend 
Sir Hans Sloane, Bart. and as the whole contains a very large colleétion of philo- 
fophical effays on a great variety of fubjects, full of curious experiments and ob+ 
feryations, with feveral valuable difcourfes upon the moft important fubjeéts of re- 
ligion : fuchacolleétion had been long defired, both for the public benefit, and asa 


juftice due to the memory of that great reftorer of the mechanical philofophy ; and 
is now executed in the following manner, 


I. Tue feveral tratts formerly printed are taken from the moft improved editions 
with the utmoft correétnefs, and difpofed in the order of time, in which they 
were firft publithed. This difpofition of them was determined upon, as well from 
the reafon of the thing, and with a view of fhewing the rife, progrefs, and de- 
pendencies of the Author’s difcoveries ; as in conformity to his own judgment, 
Who, upon occafion of a Latin edition of his works at Geneva in 1677, com- 
plained publicly by his friend Mr. O/dendurg, fecretary of the Royal Society, in the 
Philofophical Tranfattions, No. CKXX. p. 766, 767. ‘* That the year in the 
* frontifpiece of that edition is one and the fame, as if the feveral books contained 
‘© in this Latin volume had been publifhed in one year; and the enumeration of 
** the feveral treatifes, made in the catalogue of this Latin edition, is not according 
** to the time, wherein they were firft printed, For the jir/f of the books men- 
‘* tioned in the faid catalogue was publifhed in Englifh 4. 1660, the ith and 
« fixth A, 1661, the fecond A. 1662, the feventh A. 1664, the fourth A, 
“ 1666, the third A. 1670, the eighth A. 1671, the tenth A. 1672, the ninth 
** A. 1673. So prepofteroufly are thofe books ranged in this catalogue and 
“* volume: which the reader was to be informed of, that by comparing the feve- 
‘« ral true dates of the firft edition of this Author’s works with the books of 
** others, fince printed, the priority of the experiments and confiderations, refpec- 
“* tively contained in them, may be truly ftated.” 


Lal 


IJ. Some very confiderable additions are made in this edition, which were 
never before publifhed ; namely, fragments of an Appendix to the firft Part of 
the Chriftian Virtuofo, and of the fecond Part of that work, preferved purfuant 
to the Author’s own defire ; with a large collection of letters of Mr. Boyle and his 
friends upon various fubjects, {elected from about fifteen hundred written by moft 
of the great men of the laft age both at home and abroad, with whom he corre- 
fponded. Thefe additions the public owes to the reverend and learned Mr. Henry 
Miles of Tooting in Surrey, and F.R.S. who is pofleffed of thofe manufcripts of 
Mr. Boyle, which were put into his hands, with leave to make ufe of them for the 
public good, by the late worthy Mr. Thomas Smith, apothecary in the Strand, who 
lived feventeen years with Mr. Boy/e, and was with him at his death; and which 
have been lately increafed by a part of the original collection, that_had been com- 

1 municated 
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The PREFACE. 


municated to Dr. William Wotton, author of the Reflections upon ancient and modern. 
Learning, and were reftored by his fon in law the reverend Mr. William Clarke, 
canon refidentiary of Chichefer. Thefe manufcripts are very numerous, but many 
of them written, while the Author was very young, and few completed. How- 
ever I fhall fubjoin to the Coitents the lift of them as drawn up by his own order, 
all of them being ftill extant, except thofe marked with an afterife before them, 


IY. Tue copper-plates illuftrating the feveral pieces are engraved with much 
greater exactnefs and elegance, than thofe in any former edition. 


IV. TuHere being only two original pictures of Mr. Boy/e now known to be ex-. 
tant, it was thought proper to have them both engraved. One, which reprefents 
him in the 38th year of his age, is placed in the title page of each volume, co- 
pied from a drawing of Mr. Fazthorne, communicated by Sic Hans Shane, from 
which likewife Mr. Facthorne himfelf engraved his print, with the inftruments 
accompanying the head, according to the defign of Dr. Robert Hooke, who thought 
the face very carefully and well done, and very like ; as appears by his letters to Mr. 
Boyle of Auguft 25, September 8, and December 15, 1664, printed in Vol. V. 
P- 534, 535, and 543, of this edition. The other, which fronts the title page 
of the firft volume, is taken from an original painting done in the latter ‘part of 
his life, and now in the collection of Dr. Mead. 


V. THE Life contains Mr. Boyle’ s own Account of himfelf during bis minority, 
extending to the year 1642 ; and is continued to his death from the beft materials, 
that could be procured at this diftance of time, and without moft of thofe advan 
tages, which Dr. Burnet bifhop of Salt/bury, and Dr. William Wotton, who had 
the fame defign near fifty years ago, might have obtained for the execution of it. 
The only qualities I can engage for are induftry and fidelity; but the genius and 
abilities of a Gaffendus would be requifite to do juftice toa character fuperior even 
to that of the celebrated PezrefRius. 


I must not conclude this preface without returning my fincereft acknowledg- 
ments to Mr, Mz/es abovementioned, to whofe great labour, judgment, and faga- 
city, the conduct and improvements of this edition are chiefly to be afcribed ; and 
to Mr. ‘fohn Ward, profeffor of rhetoric at Grefbam college, whofe advice and 
affiftance I have found extremely ready and ufeful to me upon this and all other 
_ occafions, : 


THOMAS BIRCH. 
London, Nov. 16, 1743. 
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IS Grace the Duke of Argyle. 
His Grace the Duke of Athol, 
large Paper. 
The Right Honourable the Earl of Azle. 
bury. 
Sir facob Aftley, Bart. large Paper. 
Sit Fobn Anftruther, Bart. large Paper. 
The Honourable Richard Arundel, Eq; 
Stephen Adye, Efq; of St. Chriftopher’s, 
large Paper. 
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The Right Honourable the Earl of Bu- 
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The Right Honourable the Earl of Bute. 
The Right Honourable the Lord Brooke, 
large Paper. 
The Right Honourable the Lord Blantyre, 
The Right Honourable the Lord Vifcount 
Barrington. . 
The Honourable Mifs Boyle, large Paper, 
Sir ‘fohn Bruce Hope, Bart. 
Sir Thomas Brand, Knt. 
The Honourable Judge Burnet. 
The Honourable George Brydges, E(q; 
Reverend Philip Bearcroft, D. D. 
Edward Barry, M.D. in Dublin. 
Benjamin Boganquet, M. D. 
Col. William Byrd in Virginia. 
Wilham Briftow, Efq; large Paper. 
Rev. Mr. Lewis Bruce, Preacher at So- 
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Wilham Blair, Eq; 
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‘fobn Barker, M.D, 
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Mr. Brymer, Booktfeller, in Edinburgh. 
Mr. Barry, Bookfeller, in Glafgow. - 
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The Right Honourable the Earl of Cheffer- 
field. 

The Right Honourable the Earl of Chol- 
mondley, large Paper. 

The Right Honourable the Earl of Craw- 
ford. 

The Right Honourable the Lord Carteret, 
large Paper. 

The Right Honourable the Lord Conway, 
large Paper. 

The Right Honourable the Lord Chinton. 

The Right Honourable the Lord Charles 
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Henry Chiff, Eq; 

Rey. Mr. ‘fobn Colf, LL.B. of Lanivitt 
in Cornwall. 

Robert Crammond, Efg; Merchant in Pe- 
terfourgh, 

George Crump, M. D. 

Rev. Mr. Samuel Chandler. 
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His Grace the Duke of Devonfbire, large 
Paper. 

The Right Honourable the Lord Vif- 
count Dupplin. 

The Right Honourable the Lord Dun- 
kerron, large Paper. 

Right Rev. Thomas, late Lord Bifhop of 
Derry, large Paper. © 
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Sir fames Dafbwood, Bart. large Paper. 

Rev. Patrick Delany, D.D. 

“fobn Douglas, Efg; of St. 
pher’s. 

George Dian, E{q; 

Robert Dinwiddie, Efq; Surveyor Gene- 
ral in America. 

Archibald Duff, of the Inner Temple, Elq; 

Witham Draper, Esq; 

The late Yames Douglas, M.D. 

“fobu Dodd, E‘q; 

Rev. Mr. Hugh Deans in Maryland. 


Chrifto- 


E. 
The Right Honourable the Earl of Eg- 
lington. 
Charles Ecklin, Eq; 
ames Erfeine, Efg; 
Major Edwards. 


F. 

The King of France’s Library, large Paper. 

The Right Honourable the Earl of Find- 
later and Seafield, large Paper. 

The Right Honourable Greffier Fage/ at 
the Hague. 

Martin Folkes, Ef; Prefident of the Royal 
Society, large Paper. 

William Fitzberbert, Eq; 

Thomas Fofter, Etqs 

Rev. Mr. Fowler, large Paper. 

Rev. Mr. Philip Francs. 

Mr. Bernard Frederick. 

Mr. Tomas Farr, Attorney at Law in 
Briftol. 

Meffieurs Foulis, at Gla/gow. 


G. 
His Grace the Duke of Gordon, large Paper. 
Sir James Grant, Bart. | 
The Honourable Sames Gordon, E{q; 
Chief Judge of St. Chri/topher’s. 
Kiag Gould, Efq; 
Philips Glover, Efq; F.R. 5S. 
Dr. William Gibbons of St. Chriftopher’s, 
large Paper. 
Levin Gale of Maryland, Efg; 
fobn Gray, Ef; in famaica. 
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The Right Honourable the Earl of Har- 


rington. 
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The Right Honourable the Earl of Ho/-. 
dernefs. 

The Right Honourable the Earl of Honve. 

The Right Honourable the Earl of Hep- 
toun, large Paper. 

The Right Honourable the Lord Vifcount 
Liillsborough. 

The Right Honourable the Lord Vifcount 
Harcourt. 

Sir Fames Hamilton of Rofe-hall, Bart. 

The Honourable “fobn Hay of Lawjield, 
Ef{q; 

William Hamilton of Lincolas-Inn, Efq; 

Rev. Obadiah Hughes, D. D, 

Mr. Brown Hujfton. 
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Sir Theodore Fanffen, Bart. 

Gabriel *fobnfton, Eg, Governor of North 
Carolina. 

Sobn Follif, Efq; 

Fofbua Iremonger, of Whorwell in Hamp. 
fhire, Efq; 

Charles fennens, Efq; 

William “fones, Efg,; F.R. S. 

St. Sobn’s College Library, Oxford. 


K. 
His Grace the Duke of King/fon. 
The Right Honourable the Lord King. 
The Honourable General Kezth. 
Rev. Mr. Kinrofs 
Mr. Alexander Kincaid, Bookfeller in 
Edinburgh, 
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The Right Honourable the Earl of Eov- 
doun, 

The Right Rev. Eduund Lord Bithop of 
London. 

The Honourable General Ligonier. 

Col. Thomas Lee in Virginia. 

Henry Lintot, Efq; 

Dr. Fobn Lining, in South Carolina, 

Rev. Thomas Lewis, A, M. 

William Lewis, M. B. 


M. 


His Grace the Duke of Marlborough, large 
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His Grace the Duke of Montro/e. 

The Right Honourable the Earl of Mor. 


ton, large Paper. 
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The. Right Honourable the Earl of Mac- 
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The Right Honourable the Lord Maiton, 
large Paper. 

The Right Honourable the Lord Monin, 

The Right Honourable the Lord Manél, 

Richard Mead, M. D. lasge Paper. 

Mr. Colin Mac-Laurin, Profeffor of Ma- 
thematics in the Univerfity of Edin. 
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The Honourable Charles Maynard, Efq; 
large Paper. 

The Honourable Fames Stewart Mackin- 
zie, Efq; 

Andrew Mitchell, Efq; large Paper, 

William Morehead, Eiq; large Paper. 

William Monck, of the Middle Temple, 
E{q; . 

Norman Mac-Cleod, Eq; 

William Mure of Caldwell, E{q; 

Henry Montague, of Lincoln’s-Inn, Eq; 

Benjamin Martin, Efq; 

Samuel Martin, Efq; 

Fames Mounfey, M. D. of Peterfburgh, 

Mr. Wiltam Maitland, F.R.S, 

Rev, Mr. Robert Millar in Paifley. 

Rev. Mr. Henry Miles of Tooting, F.R. S, 
large Paper. 

Dr. Wiltam Millar in Antigua, 

Mr. Alexander Mac-Farlane, Merchant 
in famaica. 


N. 
His Grace the Duke of Newcaftle, 
Edward Northey, Efg; 
Robert Nugent, Eq; 


Oo. 


The Right Honourable the Earl of Orrery, 
large and {mall Paper. 

The Right Honourable the Earl of Or- 
ford, \arge Paper. 

The Right Honourable 4rthur Onflow, 
Efq; Speaker of the Houfe of Com- 
mons, large Paper. 

Samuel Ogle, Efg; late Governor of Ma- 
ryland, 


P. 
His Grace the Duke of Portland. 
Richard Plumpton, E{q; large Paper. 
Ralph Payne, Efg; of St. Chriftopher’s, 
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Thomas Paterfin, Efg; 


Dr. Fames Penman. 

Dr. Pile, 

Rev. Mr. Edward Palate 
Mr. Pringle, Surgeon. 
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His Grace the Duke of Queensberry, large 
Paper. 


R, 

His Grace the Duke of Roxborough, large 
Paper. 

The Right Honourable the Farl of 
Rothes, 

The Right Hehaurable the Lord Ray- 
mond. 

The Hononrable WiNiaus oe Eig; 

David Rofi, M. D. 

Andrew Reid, Eq; 

Fobn Ranby, Eq; 


S. 

The Right Honourable the Earl of Stair, 
large Paper. 

The Right Honourable the Earl Stanbofe, 
large Paper. 

The Right Honourable the Earl of Shafte/- 
bury. 

Sir Hans Sloane, Bart. large Paper. 

The Right Honourable Samuel Sandys, 
Efq; Chancellor of the Exchequer. 

Charles Stanhope, Efq; F. R. S. 

George Lewis Scott, Efg; F.R.S. 

William Strode, Eg; 

George Sinclair of Ulbfter, E(q; 

Wayvil Smith, Efg; Secretary to the 
Leeward Iflands. 

Henry Slingsby, Eq; in Barbados. 

Dr. Stewart of Annapolis in Maryland, 

Peter Shaw, M.D. 

Mr. Sergeant. 

Rev. Mr. Swinton, A.M. Fellow of 
Wadham College, Oxford, 

Rev. Mr. Spateman. 

Mr. ‘Yobn Smith, Bookfeller in Dublin, 


fi 
The Moft Honourable the Marquis of 
Tweeddale, large Paper. 
The Right Honourable the Lord Tabet. 
Sir Fobn Turner, Bart. Jarge Paper. 
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Philip Thomas, Eg; of Annapolis in Ma- 
ryland. 

Peter Templeman, M. D. 

Mr. Wilkam Templeman. 


U. 
Univerfity of S¢. Andrew’s, 
Univerfity of Gla/gow. 
Fobn Upton, Efq; 
Mrs. Sarah Unett, Bookteller in Woolver- 
hampton. 


W. 
The Right Honourable the Earl of War- 
rington. 
The Right Honourable the Earl of 
Wemyfs. 
The Right Rey. Jac Lord Bifhop of 
Worcefter, 
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The Honourable Edward Walpole, Eiq; 

Lee Warner, Ef; large Paper. 

Fobn White, Efq; 

Taylor White, of Lincoln’ s- Inn, E(q; 

Fobn Williams, Efq; 

James Williamfon, Efq; 

Wilkam Wood, Eq; Secretary to the 
Cuftoms, 


_ SFames W eatherill, Efq; of Antigua. 


Mr. Profeflor Ward of Grefhan 
F.R. S, 

Fames Weft, of Lincoln’ s-Inn, Efq; 

Richard Warner, of Lincoln’ s-Inn, 

Rev. Mr. George Wifhart. 


Mr. Robert Weems, Surgeon in Ofor‘o. 
Mr. Thomas Wright. 
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Shute Yeamans, Efq; 


College, 
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Of the honourable 


ROBERT BOYLE 


By THOMAS BIRCH, M.A, and F.R.S. 


HE honourable Robert Boyle was defcended fron a family, whdfe name before 
the conqueft was written Biwuile. The firft footing, that we find of them in the county 
of Hereford, was at Pixely court, near Ledbury, of which Eumfrey de Biuvile was 
lord, as is recorded in Doom’s-day book, tit. 28. Terra Humfridi de Biuvile in Ra- 
delau Hund. Humfridus de Biuvile tenet de Rege Pichelei Aufbil tenuit. Thefe words Aufbil tenuit, 
in the general conftruction of antiquaries, import, thar it was in the time of Adward the 
Confeffor (2). ; (a) Letté# 
Lodowick Boyle (2), who lived in the reign of king: Henry HEE. was father of Yoda Boyle, of dottor 
and he of ames, who had HTte Ledowick, whofe fon was fucceeded by “Fumes his for and 7 ‘ 
heir,. father (¢) of Lodowsch Boyle of Bidney, and of the Friers in the city of Hereford, m, the ak Hort. 
reign of king Henry VE. This Lodowick married Ekzabeth, daughter of William Rufel, Exq; ti. 
and had iffue (d) a daughter, Eleanor, married to Watkin Ruffel, and two fons, Fohn Bayle, (6) Vilitats 
Efq; who had the eftate in Herefardfire, and Roger Boyle, fécond fon. This Roger married er Here- 
“Jane, daughter of Thomas Pattifoal of the county of Hereford, and had iffle ee Bole of pitioth. 
Hereford, Roger, fecond fon, and Michael Boylé of London, third fon, who left a numerous Harleyana 
iffue, whereof Richard, his fecond fon, was bifhop of Carke and Ros, being: allowed alfo 90. A. 17. 
to keep the See of Cloyne in commendam, was afterwards archbifhop af T#am, and died P- 721 73- 
March rg, 1644. He left ifftte Michael Boyle, archbifhop of Armagh, ‘and lord chancellor of ae oe. 
FTreland, who died, aged 93, im the year 1y02, and was father to Murrough Royle, created age of 
lord vifcount Blefington. Michael, another fon of the faid Roger, was 'bifhop of Waterford England, 
and Lifmore ; and Sir George Boyle, his fourth fon, died without iffte. Roger Boyle, the fe- Vol--p. 
cond fon, married Joan, daughter of Fobn Naylor of Kenvile in the county of Kent, and had anf Ee 
iffue Fokm Boyle, bithop of Corke and Rofs in Ireland ; Richard Boylé, fecond fon; earl of Corke, don i7ar. 
and father of that great man, of whom Tam to treat; Hugh Boyle, third fan, who died with- (c) Seager’s 
out iffue; and a daughter married to Sir Prerce Power of Ireland, Kut. , Baron. | 
(Richard, the fecond fon, was one of the greateft men of his age ; and as he has left forme My eae 
memoirs of himfelf, written in 1632, in the fixty feventh year of hisage, which were never yet Cotton. 
publifhed entire, I fhall infert fo valuable a piece here in juftice to his chara€ter and memory. a9 Col- 
t%S5 Pe 
*¢ Sig RicHarD Boyce, Kut. earl of Corxz, hig true Remembranees. : 


359-. 
I Sir Richard Boyle, Knt. lord Boyle, baron of Youghall, vifcount Dungarvan, earl of Corke, id Vist 
lord high treafurer of Ireland, one of his majefty’s honourable privy council, and one of the ford, st 
two lords juftices for the government of this kingdom, do commend thefe true femembrances antea: 
to pofterity this 23d day of June, anno Domini 1632, having lived in this kingdom of 
Ireland full forty four years, and fo long after as it fhall pleafe almighty Gad. 
My father, Mr. Roger Boyle, was born in Herefordire. Nty. mother Yoan Naylor, datighter 
to Rebert Naylor of Canterbury in the county of Kent, Efg; was born the 15th of Ofober in 
the 21{t year of king Henry VIIL and my faid father and mother were tnarried in Canterbury 
the 16th of Oétober in the 8th year of queen Elizabeth, My father died at Preffon near Fe- 
verfoam in Kent the 24th of March 1 576. My mother never married again, but lived ten 
years a widow, and then departed this life at Feverfoam aforefaid the 20th of March 1586; 
And they both are buried in one grave in the upper end of the chancel of the parifh church 
of Preflons in memory of which my deceafed and worthy parents, I, their fecand fon, have 
in anno Domini 1629 erected a fair alabafter tomb over the place, where they were buried, 
with an iron gate before it for the better prefervation thereof. : ; 
Sir Richard Boyle, now earl of Corke, the fecond fon of Roger Boyle, Efq; was horn in the 
city of Canterbury, as I find it written by my father’s own hand, the 3d of O&eber 1565. 
s Vou. V. a ; AFTER 
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2 The LIFE of the honourable RopERT Boyue. 


Arter the deceafe of my father and mother, I being the fecond fon of a younger brother, 
having been a fcholar in Bennet college Cambridge, and a ftudent in the Middle Temple, London, 
finding my means unable to fupport me to ftudy the laws in the inns of court, put myfelf 
into the fervice of Sir Richard Manwood, Kut. lord chief baron of her majefty’s court of Ex- 
chequer, whom I ferved as one of his clerks; and perceiving, that the employment would not 
raife a fortune,.I refolved to travel into foreign kingdoms, and to gain Jearning, and know- 
ledge, and experiénce abroad in the world. And it pleafed the Almighty by his divine provi- 
dence to take me, I may fay juftly, as it were, by the hand, and lead me into Jreland, where 
I happily arrived at Dublin on the Midfummer-Eve, the 23d day of June, 1588. I was mar- 
ried at Limerick to Mrs. Foan Apfley, one of the two daughters and coheirs of William Apfley, 
Efq; the 6th of November 1595, who brought me in 500 J, lands per year, which I ftill en- 
joy, ic being the beginning and foundation of my fortune ; and fhe died at Moyallo the 14th 
of December 1599, in travel of her firft child, who was born a dead fon, and both of them 
buried together in Buttavant church. 

Wuen firft 1 arrived at Dublin in Ireland, the 23d of June 1588, all my wealth then 
was twenty feven pounds three fhillings in money, and two tokens, which my mother had 
given me, VIZ. a diamond ring, which I have ever fince and {till do wear, and a bracelet of 
gold worth about ten pounds ; a taffety doublet cut with and upon taffety, a pair of black 
velvet breeches laced, a new Milan fuftian fuit laced and cut upon taffety, two cloaks, com- 
petent linen and neceffaries, with my rapier and dagger. And fince, the bleffing of God, 
whofe heavenly providence guided me hither, hath enriched my weak eftate in beginning with 
fuch a fortune, as I need not envy any of my neighbours, and added no care or burthen of 
my confcience thereunto. And the 23d of June 1632, I have ferved my God, queen Eé4- 
zabeth, king Fames, and king Charles, full forty four years, and fo long after, as it fhall pleafe 
God to enable me. 

Wuen God had bleffed me with a reafonable fortune and eftate, Sir Henry Wallop of Wares, 
Sir Robert Gardiner, chief juftice of the King’s Bench, Sir Robert Dillam, chief juttice of the 
Common Pleas, and Sir Richard Bingham, chief commiffioner of Connaught, being difpleafed 
for fome purchafes I had made in the province, they all joined together, by their lies complain; 
ing againft me to queen Ekzabeth, expreffing, that I came over a young man, without any” 
eftate or fortune; and that I had made fo many purchafes, as it was not poffible to do it with- 
out fome foreign prince’s purfe to fupply me with money: that I had acquired divers caftles 
and abbeys upon the fea-fide fit to receive and entertain Spaniards: that I kept in my abbeys 

‘fraternities and convents of friers in their habits, who faid mafs continually: and that I was 
fufpected in my religion ; with divers other malicious fuggeftions, whereof having fome {e- 
cret notice, I refolved to go into Munjfter, and fo into England, to jultify myfelf. But before 
I could take thipping, the general rebellion in Munfter broke out: all my lands were wafted, 
as I could fay, that 1 had not one peny of certain revenue left me, to the unfpeakable dan- 
ger and hazard of my life. Yet God preferved me, as I recovered Dingle, and got fhipping - 
there, which tranfported me to Briffol, from-whence I travelled to London, and betook mytelf 
to my former chamber in the Middle Temple, intending to renew my ftudies in the law, 
till the rebellion were paft over. Then Robert carl of Effex was cefigned for the government 
of this kingdom, into whofe fervice I was recommended by Mr. Anthony Bacon. Whereupon 
his lordfhip very nobly received me, and ufed'me with favour and grace, in employing me 
in the iffuing out his patent and commiffions for the government of Ireland; whereof Sir 
Henry Wallop, treafurer, having notice, and being confcious in his own heart, that I had fun- 
dry papers and collections of Michael Kettlewell’s his late under-treafurer, which might difcover 
a great deal of wrong and abufe done to the queen in his late accounts ; and fufpecting, if I were 
countenanced by the earl of Effex, that I would bring. thofe things to light, which might much 
prejudice or ruin his reputation or eftate, although J vow to God, until I was provoked, I had 
no thought of it; yet he, utterly to fupprefs me, renewed his former complaints againft me to 
the queen’s majefty. Whereupon, by her majefty’s {pecial directions, I was fuddenly attached 
and conveyed clofe prifoner to the Gate-Houfe ; all my papers feized and fearched; and al- 
though nothing could appear to my prejudice, yet my clofe reftraint was continued till the 
earl of Effex was gone to Treland, and two months afterwards; at which time, with much fuit, 
1 obtained the favour of her facred majefty to be prefent at my anfwers, where I fo fully an- 
Twered and cleared all their objeétions, and delivered fuch full and evident juftifications for my 
own acquittal, as it pleafed the queen to ufe thefe words, viz. ** By God’s death, thefe are 
“ but inventions againft this young man ; and all his fufferings are for being able to do us 
“ fervice, and thofe complaints urged to foreftal him therein. But we find him to be a man 
“ fit to be employed by ourfelves; and we will employ him in our fervice; and Wallop and 
« his adherents fhall know, that it fhall not be in the power of any of them to wrong him; 
« neither fhall Wallop be our treafurer any longer.”” Thereupon fhe directed her fpeech to 
her lords in her council there prefent, and commanded them prefently to give her the 

“names of fix men, out of which fhe might chufe one to be treafurer of Ireland, her election 
falling, upon Sir George Carew, of Cookington. And then the queen arofe from council, and 
gave orders, not only for my prefent enlargement, but alfo difcharging all my charges and 
fees during my reftraint, and gave me her royal hand to kifs, which I did heartily, humbly 
thanking God for that deliverance. | 
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Beinc commanded by her majefty to attend at court, it was not many Cavs Lefore her 
highnefs was pleafed to beftow upon me che office of clerk of the council ef Ales2er, and 
tm recommend me over to Sir George Carew, alter earl of Yornefs, then Jord profi! rt uf 
Alunfter, Whereupon [ bought of Sir Walter Ralegh his fhip called the Pugrirs, ints which 
Y wok a freight of ammunition and victuals, and came in her myfelf Ly long fea, ard ar- 
rived at Carrig-Foyl-Kerry, where the lord prefident and the army were at the fee ct that 
caftle ; which when he had taken, I was there fworn clerk of the council of Afotr, and 
prefently after made a juftice and quorum throughout all chat province. And this was the 
fecond rife, that God gave to my fortune. 

Tren, as clerk of the council, I atcended che lord prefident in all his employments, and 
waited upon him all the whole fiege of Kingfale, and was employed by his lordthip cto her 
majefty, with the news of that happy victory; in which employment I made a {pecvy expe- 
dition to the court; for I left my lord prefident at Shannon caltle, near Corke, on the Monday 
morning about two of the clock, and the next day, being Tucfday, I delivered my packet, 
and fupped with Sir Robert Cecil, being then principal fecretary of ftate, at his houfe in the 
Strand, who after upper held me in difcourfe till two of the clock in the morning; and by 
feven that morning called upon me to attend him to the court, where he prefinted me to her 
majefty in her bed-chamber, who remembered me, calling me by my name, and giving me 
her hand to kifs, telling me, that fhe was glad, that I was the happy man to bring the firft 
news of that glorious victory. And after her majefty had interrogated with me upon fundry 
queftions very punctually, and that therein I had given her full fatisfaction in every particu- 
Jar, fhe again gave me her hand to kifs, and recommended my difpatch for Ireland, and fo 
difmiffed me with grace and favour. 

AT my return into Jreland, I found my lord prefident ready to march with the army to the 
hege of Beer-baven cattle, then fortified and poffeffed by the Spaniards and fome Irith rebels ; 
which after battering we had made affaultable, we entered, and put all tothe fword. His 
lordship fell then to reducing thofe weftern rebels of the province to fubjection and obedience 
of her majelty’s laws; and having placed garifons and wards in all places of importance, 
made his return to Corke, and in his way homewards acquainted me with his refolution ; it 
being prefently to employ me into Exgland, to obtain licence from her majefty, for his repair 
to her royal prefence: at which time he propounded unto me the purchale of all Sir Waiter 
Ralegh’s lands in Munfter, offering me his beft affiftance for the compaffing thereof; which 
he really performed. For, upon my departure for England, he wrote by me two effectual 
letters, one to Sir Robert Cecil, wherein he was pleafed to-magnify my fervice and abilities; 
and concluding with a requeft, that he would make interceffion with Sir Walter Ralegh to fell 
me all his lands in Jreland, that were then altogether wafte and defolate. To Sir alter Ra- 
legh he alfo wrote, advifing him to fell me all his lands in Jreland, then untenanted, and of no 
value to him; mentioning withal, chat, in his lordfhip’s knowledge, his eftate in Ireland never 
yielded him any benefit, but contrariwife ftood him in two hundred pounds yearly for the 
maintenance and fupport of his titles. Whereupon there was a meeting between Sir Ro- 
bert Cecil, Sir Walter Ralegh, and myfelf; where Sir Robert Cecil mediated and concluded 
the purchafe between us, Accordingly my affurances were perfected 5 and this was a third 
addition and rife to my eftate. 

Tuen | returned into Jreland with my lord prefident’s licence to repair to court, where in 
his way to Dublin (where he propofed to embark) he dealt very nobly and father-like by me, 
in perfuading me, it was high time for me to take a wife, in hopes of pofterity to inheric 
my lands; advifing me to make choice of Sir Geoffry Fenton’s daughter ; and chat if I could 
affect her, he would treat with her parents to have the match between us; wherein he pre- 
vailed {fo far, as the 9th of March 1602, I was, in his lordfhip’s prefence, contracted to her 
in her father’s houfe at Dublin *. 


* Dr. Anthony Walker. in p. 45, 46, of his funeral fermon on Mary, countefs dowager of Faraic4, daughter 
to the earl of Corde, relates a very remarkable ftory, concerning this marriage, which he had from that lady's 
own mouth, and is as follows: ‘* Mr. Boyle, after earl of Core, who was then a widower, cime one morning 
“ to wait upon Sir Geoffry Fenton, at that time a great officer of ftate in the kingdom of Jre/and; who being en- 
‘« gaged in bufinefs, and not knowing who it was, who defired to fpeak with him, a while delayed him accefs, 
“‘ which time he fpent pleafantly with his young daughter in her nurfe’s arms. But when Sir Geoffry came and faw 
“‘ whom he had made ftay fomewhat long, he civilly excufed it. But Mr. Boyle replied, he had been very well 
“« entertained, and {pent his time much to his fatisfaction in courting his daughter, if he might obtain the honour 
‘* to be accepted for his fon-in-law. At which Sir Geoffry fmiling, to hear one, who lad been formerly marricd, 
‘* move fora wife carried in arms, and under two years old, afked him, if he would ftay for her? To which he 
‘* frankly anfwered him, he would; and Sir Geoffry as generoufly promifed him, he fhould then havc his full con- 
“ fent. And they both kept their words honourably ; and by this virtuous lady he had thirteen children * 
Mr, Evelyz, ina letter to Dr. William Wotton, dated at Wotton in Surrey, Sept. roth 1703, mentions likewife th. 
ftory in the following terms; ‘* that Mr. Boyle coming to advife with Sir Geoffry Fenton, now knighted, find. z 
“« him engaged: with another client, and feeing a pretty child in the nurfe’s arms, entertained himfelf with them, 
“ till Sir Geaffry came to him, making his excufe for caufing him to wait folong. Mr. Boy/z pleafantly teld hun, 
‘* he had been courting a young lady for his wife. And fo it fortuned, that fixteen year. after, Mr. Bowie mode 
“ his addrefles in good earneit, and married the young lady.'’ Both thefe accounts are attended with gre«t 
difficulties, efpecially that of Dr. Walker, which is abfolutely irreconcilable with the eal of Corde’s own narratve, 
from which it appears, that his firft lady died on the 14th of December 1599, and that he murricd lus fecond, 
Sir Geoffry Fenton's daughter, on the 25th of July, 1603; fo that it is impofible, that while he was 2 widvwes, 
he fhould enter into any engagements for the latter, while the was in ber nurfe's arr, and under to years :-4, 
fince there was only an interval of three years and eight month: between the death of his fuit w.ie and toes mas 
age with the fecond. 
2 Tus 
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Tue 25th, of July, 1603, I was married to my fecond wife, Mrs. Catharine Fenton, the anly 
daughter of Sir Geoffry Fenton, principal fecretary of ftate, and privy counfellor in Keland, 
with whom I never demanded any marriage portion, neither promife of. any, it not being in 
my confideration ; yet her father, after my marriage, gave me one thoufand pounds in gold 
with her. But that gift of his daughter unto me I muft ever thankfully acknowledge as the 
crown of all my bleffings; for fhe was a moft religious, virtuous, loving, and obedient wife 

- unto me all the days of her life, and the happy mother of all my hopeful children, whom with 
their pofterity I befeech God to blefs, 

Tue oth of July, 1620, my eldeft brother, Dr. Fabs Boyle, lord bifhop of Carke and Rofs, 
departed this life at Bi/bop’s-Court near Corke; and on the 12th of that month was buried in 
my new tomb, erected in the chapel, which I reedified at Youghall. After whofe death 
I obtained thofe bifioprics from his majefty for my uncle Michael Boyle’s fon, Richard Boyle, 
for whom I formerly obtained the deanery of Waterford, who now fucceeds my brother im 
thofe bifhoprics. a 

I Richard, earl of Corke, was knighted by Sir George Carew, lord deputy of Ireland, at 

- §t. Mary’s abbey, near Dublin, the 25th of July 1403, being St. Fames’s day, and the very. 
‘day, that I was masried to my {econd wife, Mrs. Cathaxine Fenton. 1 was {worn a privy coun- 
fellor to King ames for the province of Manfier at the council table at Dubin by the lord 
Ghichefer, then, lord deputy of Jreland, the x2th of March, 1606, with commandment from 
the lord deputy and council to Henry Dunkurd, then lord prefident of Maunfter, to admit me 
into that council; who, upon former direCtion from: this ftate, ‘had refufed either to fwear or 
admit me a counfellor of that. proyipce. 

E was fworn a privy counfellor of ftate of the kingdom of Ireland by. the lord Chichefter, 
then lord deputy, at Chichefer houfe, the 15th.of Bebsuary being the day that I arrived out of 
England at Dublin, 1612. peat ates 
” JT was created lard Bayle, baron of Youghal, on Michelmas day, the 29th of Sept. 1614. 

I was created. lord vifcount of Dungarvan and easl of Corke, the 26th of Oétober, 1620. 

Adam \ord Loftus of Ely, and lord chancellor of Ireland, and I, Richerd, earl of €arke, were 
fworn, lords juftices for the joint government of this kingdom pf Jegland, the 26th af Ottober, 
1629, with the entertainment of one hundred paynds ftexling, pes month to each of us. ‘ 

Iwas made lord high treafurer of Ireland, and fworn the othef November, 1631. 


The feveral days of the births of alf the childsex, that God hath bleffed me withall, with the 
places wheve they: were born, and the names of their gedfathers and godinothers. 


tT. My firft fon Roger, born at-Zougholl the aft of Augutt 2606: Sir dex Apjley, Sir Thomas 
Brawy godfathers, and lady :diicg Fantan godmother,. .He¢ died at Deptford in Kent, the 16th 
of October 1615, and was buried there *, 7 
(e) Mar- _ 3. My firft daughter, Mice Bayle (2), born at Youghell, the aothof March, 1éo7; Sir 
ried tothe Rabert Tynt godfather, lady Fenton and Mas. Bernard gedmothers. 
ow 3» Mx fecond daughter, Sarab Bayle, born at Dubhw, the-29th af March, 1609 ; Sir Wilton, 
more.  Ufaer godfather, lady Winch and, lady Ay godmothers. She was married to Sir Thomas. Moore 
firft, and then to lord Robert Digby, the 15th of December, 1626. 
(f) Mar- 4, My third daughter, Letsise (f), born the 26th ef April, 1610; earh of Thomond god- 
ried to the father, lady Chzehefter and lady Moore godmothers. 
lord Gér- 5 My fourth daughter, Joan, born the r4th.of June, 1611; Sir Willian Fenton godfather, 
“ .  and —— Brown and lady Featon godmethers: She was maynied to the earl of Kildare, 
Aug. 15, 1628, and had two children, Rishard.and Efzabeth, 

6. My fecond fon, Richard; was born at the college of Yaughall, the 20th of October, 1612 ; 
earl of Thomond, Sir Richard Aldworth, and Mr. Thomas Ball of Landon, gadfathers, and lady 
4nn. Parfans. godmother. God grant he may ferve and fear him religioufly, and be a faith- 
fel fubject and fervant to the king’s majefty and his heirs, and live many years full of good 
works and of virtuous children, and be a worthy pillar and patriot in this kingdom. He be- 
ing vifcount of Dungarvan, was knighted in my houfe in Youghall the 13th of Aug. 1624, by 
the lord Falkland, lord deputy general of Ireland; and my faid fon departed Deblin, to begin 


(¢,) Mar his oe aoe kingdoms, the 4thof June, 1632, I allowing him one thoufand pounds 
&) Mat- g year in his travels. 
ried to the 


lord vit. . 7: My daughter Catharine (g), born the 22d of March, 16143 Sir Rober? Bolton godfather, 
count Ra- lady Fenton and lady Harris godmothers. 


nelagh. 8. My fon Feaffry born at Youghall the roth of April, 1616: He died. 
cesta. 9+ My daughter Dorothy born the 31ft of December, 1617. She was married to lord Loftus. 


ee 10: My fon Lewis born the 23d of May, 1619, and in the year 1628 he was created ba- 
to fob £- : 


~ fon of Bandonbridge, and lord vifcount Boyle of Kenelmeaky. 

welyn, Elg; D 

dated Sept. 

oe pale * He died at Say’s-Court in that town, and was interred in the parifh church, where a monument was erected 
letter to-Dr, (© hiny with the following infcription (4) : | 

1 . is cn, H.S.E. ROGERUS BOYLE, Richardi Comitis Corcacienfit Filius primogenitus; qui in Hibernié natus, in 
ated at —- Cantio folo patris natali denatus, dum bic ingenii cultum capeffit, puer exima indolis precacitatem ingenii funere lit 

Wotton in. ei oe . . as Ty aes nS 

Surrey,Sept, *maturo, Sic luculenti, fed terreni patrimonii fa@us exhares, caleftem crevit hereditatem. Decefit Anno CIODCKV. 

IO, 1703, VE: Eid. VU Sriz. i 

£ 11. My 
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_1r. My fon Roger born the 25th of April 1621. He was created lord Boyle, baron of 
Broghill, 1628. 


12. My fon Francis (7) horn the 25th of June 1623. () After. 
13. My daughter Mary (&) born the 11th of November 1624. | wards lord 
14. My feventh fon Rodert born the 25th of January 1626. Shannon. 
15. My eighth and laft daughter Adargaret (/), born in Channel-Row in Westminfter the 30th @ rab 
of April 1629. ties 


Tue great God of heaven I do humbly and heartily befeeth, to blefs all thefe my chil- Warwick. 
dren, whom he hath in his mercy fo gracioufly beftowed upon me, with long and religious (/) She di- 
lives, and that they may be fruitful in virtuous children and good works, and contibte till ental 
their lives end loyal and dutiful fubjects to the king’s majefty and his heirs, and approve’ 
themfelves good patriots and members to his commonwealth; which is the prayer and charge 
of me their father in the 67th year of my age, 1632. 

My dear wife, the crown of all my happinefs, and mother of all my children, Catharine 
countefs of Corke, was tranflated at Dudlin from this life into a better the 16th of February 
1629-30, arid was the 17th privately buried in the night in the upper end of the choir of St, 
Patrick’s church in Dubin, in’the grave or vault, wherein Dr. We/fon, her grandfather, and 
good lord chancellor of Jreland, and Sir Geoffry Fenton, his majefty’s principal fecretary of 
ftate for this realm, were eritomb’d. Her funerals were honourably folemnized in publick the 
11th of March anno Domini 1629. In the perpetual mernory of which my virtuous and re-+ 
ligious deceafed wife, and of her predeceffors and pofterity, I have caufed a very fair tomb 
to be erected, with a cave or céllar of hewed ftone underneath it. 

I wave purchafed from the dean and chapter of St. Patrick’s church the inheritance of 
that upper part of the chancel, whérein the cave or cellar under ground is made, and wherein 
the tomb is built, to be a burying place for me and my pofterity, and their children.” 


Tunis noble earl continued in great profperity till the breaking out of the rebellion in Jre: 
land in 1641 ; and the county of Corke was the laft, that fuffered under the violences of the 
Papilts, being the beft inhabited with Englith of any part of that kingdom, by the plahta- 
tions made by his lordfhip, and was in a great meafure preferved by his generofity and dili« 
gence. He was then juft returned out of England, and on this irruption immediately raifed 
two troops of horfe, which he put under. the command of his fons, the lord vifcount Kinel. 
meaky and the lord Broghii, maintaining them and 400 foot for fome months at his own 
charge (m) ; and at the battle of Li/carrel, on the 3d of September 1642, wherein the Eng- (m) Cox's 
hth obtained a compleat viétory, had no lefs than four of his fons engaged, viz. his eldeft Hiftory of 
fon the lord vifcount Dungarvan, the lord vifcount Kinelmeaky, the lord Broghill, and Mr. Ireland, 
Francis Boyle, afterwards created lord vifcount Shannon. But in this engagement he had the Vol- 1. 
misfortune of lofing one of his fons, the lord Kinelweaky, governor of Bandon, who in feve: P’ 95: 
ral encounters had defeated the rebels, and with his father and brothers preferved the coun 
of Corke (x). At length this great man, in the midft of thefe confufions, departed this life (x) Ibid. 
at Youghall, and was interred there near the date (if not on the day) of the ceffation of arms p. 112. 
concluded at Sigginstown, Sept. 15, 1643 (0), unwilling to furvive what he fufpetted might not (0) Borlafe, 
be aufpicious to the Englifh, or conducible to the end, for which tt was defigned; wherein be prophefied Reduction 
nat ill(p). Mr. Borlafe tells us (q), that his lordfhip “ was a perfon, for his abilities and know. ° “244 
* ledge in the affairs of the world, eminently obfervable, inafmuch, as though he was no peer °. Fi 
“ of England, he was admitted to fit in the lords houfe upon the wool-facks, ut confiharins. fe i 
** And for all the eftate he arrived at, (which was the greateft in the memory of the laft ape) (0) tid, 
<< none ever taxed him with exorbitances, but fuch as thought princes had too little, and feli- 
<< gious men not enough’ Another writer (7) likewife gives him this chara&ter, that he was (r) Cox 
« one of the moft extraordinary peffons, either that or any other age hath produced, with Introduc- 
“© refpedct to the great and juft acquifitions of eftate, that he made, and the publick works, tion to the 
«© that he began and finifhed, for the advancement of the Englifh intereft and the proteftant 24 volume 
“ religion in Jreland; as churches, alms-houfes, free-{chools, bridges, cafttes, and towns, a aS Be 
< wiz. Lifmore, Tallow, Cloghmakilty, Inifkeen, Castletown, and Bandon, (which lalt place coft Wha. 
“© him 140004.) infomuch that when Gromwel/ faw thefe prodigious improvements, which 
“ he little expected to find in Ireland, he declared, that if there bad been am earl of Corke in 
“© every province, it would have been impoffible for the Irifh to have raifed a rebellion. And whilft 
“© he was carrying on thefé folid works, he lived in his family at a rate of plenty, that ex- 
“© ceeded thofe, who confumed great eftates in the lavifh ways of ill-ordered excefs. His 
“ motto, Ged’s providence is my inheritance, fhews, from whence he derived all his bleffings ; 
* the greateft of which was the numerous and noble pofterity he had to leave his eftate unto.” 


Rozsert Boyxe, Efq; his feventh atid yonngeft fon, and one of the greateft ornatnents 
of this noble family, as wel] as the age and country, in which he lived, has left us fome me- 
moirs of the younger part of his life, drawn up foon after his return from his travels, which 
the reader will undoubtedly cheofe to read in his own words. 
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An Account of PHILARETUS, fie. Mr. 
R. BOY L E,] during his Minority. 


pedigree, I fhall content myfelf to inform you, that the immediate parents of our 

Philaretus were, of the female fex, [Catharine, daughter of Sir Geoffry Fenton] a wo- 
man, that wanted not beauty, and was rich tn virtue, and on the father’s fide, that Richard 
Boyle, earl of Corke, who, by God’s bleffing on his profperous induftry, from very inconfi- 
derable beginnings, built fo plentiful and fo eminent a fortune, that his profperity' has found 
many admirers, but few parallels, 
- He was born the 14th child of his father (of which five women, and four men, do yet’ 
furvive) in the year 1626-7, upon St. Paui’s converfion day, at a country-houfe of his father’s, 
called Lifmore, then one of the nobleft feats and’ greateft ornaments of the province of Mun- 
Ster, in which it ftood ; but now fo ruined by the fad fate of war, that it ferves only for an 
inftance and a lecture of the inftability of that happinefs, that is built upon the uncertain pof- 
feffion of fuch fleeting goods, as itfelf was. 

To be fuch parents fon, and not their eldeft, was a happinefs, that our Phslaretus would 
mention with great expreffions of gratitude; his birth fo fuiting his inclinations, and defigns; 
that, had he been permitted an election, his choice would fcarce have altered God’s affiznment. 
For as on the one fide, a lower birth would have too much expofed him to the inconvenien- 
ces of 4 mean defcent, which are too notorious to need feectfving ; fo on the other fide, to 
a perfon, whofe humour indifpofes him to the diftracting hurry of the world, the being born 
heir to a great family is but a glittering kind of flavery, whilft obliging him to a public 
entangled courfe of life, to fupport the credit of his family, and tying him from fatisfying 
his deareft inclinations, it often forces him to build the advantages of his houfe upon the 
ruins of his own contentment. : 

A maw of mean extraction is feldom admitted to the privacy and fecrets of great ones 
promifcuoufly, and fcarce dares pretend to it, for fear of being cenfured faucy, or an in- 
truder; and titular greatnefs is ever an impediment to the knowledge of many retired truths; 
that cannot be attained without familiarity with meaner perfons, and fuch other condefcen- 
tions, as fond opinion, in great men, difapproves and ae difgraceful. 

Burt now our Philaretas was born in a condition, that neither was high enough to prove 4 
temptation to lazinefs, nor low enough to difcourage him from afpiring. And: certainly to 4 
perfon, that affected fo much an univerfal knowledge, and arbitrary viciffitudes of quiet and 
employments, it could not be unwelcome to be of a quality, that was a handfom ftirrup to 
preferment, without an obligation to court it, and which might at once both protect his 
higher pretenfions from the guilt of ambition, and fecure his retirednefs from contempt. 

WueEn once Philaretus was able, without danger, to fupport the incommodities of a re- 
move, his father, who had a perfect averfion for their fondnefs, who ufe to breed their chil- 
dren fo nice and tenderly, that a hot fun, or a good fhower of rain, as much endangers them, 
as if they were made of’ butter, or of fugar, fends him away from home, and commits him 
to the care of a country nurfe, who by early inuring him, by flow degrees, to a coarfe but 
cleanly diet, and to the ufual paffions of the air, gave him fo vigorous a complexion, that 
both hardfhips were made eafy to him by cuftom, and the delights of conveniences and eafe 
were endeared to him by their rarity. 

Some few years after this, two great difafters befel Philaretus ; the one was the deceafe of 
his mother, whofe death would queftionlefs have exceffively afflicted him, had but his age 
permitted him to know the value of his lofs; for he would ever reckon it-amongft the chief 
misfortunes of his life, that he did never know her, that gave it him, her free and noble 


N OT needlefsly to confound the herald with the hiftoriah, and begin a relation by a 


* fpirit (which had a handfom manfion to refide him) added to her kindnefs and {weet carriage 


to her own, making her fo hugely regretted by her children, and fo lamented by her hufband, 
that not only he annually dedicated the day of her death to folemn mourning for it, but bu- 
rying in her grave all thoughts of after marriage, he rejected all motions of any other match, 
continuing a conftant widower till his death. 

Tue fecond misfortune, that befel Philaretus, was his acquaintance with fome children of 
-his own age, whofe ftuttering habitude he fo long counterfeited, that at laft he contraéted it; 
poflibly a juft judgment ppon his derifion, and turning the effects of God’s anger into the fub- 
ject matter of his fport. Divers experiments, believed the probableft means of cure, were 
‘tried: with as, much fuccefslefinefs as diligence ; fo contagious and catching are men’s faults, 
and fo dangerous is the familiar commerce of thofe condemnable cuftoms, that being imi- 
-tated but in jeft, come to be learned and acquired in earneft. 

Burt to fhow, that thefe afMlictions made him not lefS the objeét of heaven’s care, he much 
,about this time efcaped a danger, from which he owed his deliverance wholly to providence, 
“being fo far from contributing to it himfelf, that he did his endeavour to oppofe it: for 
waiting on his father up to Dublin, there to expect the return of his eldeft brother (then 
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landed out of Exgland, with his new wife, the earl of Cumberland’s heir) as they were to pafs 


over a brook, at that time fuddenly by immoderate fhowers {welled to a torrent, he was left . 


atone in a coach, only with a foot-boy, where a gentleman of his father’s very well horfed 
accidentally efpying him, in fpite of fome others and his own unwillingnefs and refiftance, 
(they not believing his {tay dangerous) carried him in arms over the rapid water, which 
proved fo much beyond expectation both fwift and deep, that horfes with their riders, were 
violently hurried down the ftream, which eafily overturned the unloaded coach, the horfes 
(after by long ftruggling they had broke their harnefs) with much ado faving thetfelves by 
{wimming. \ 

As foon as his age made him capable of admitting inftruction, his father by a Frenghman, 
and by one of his chaplains, had him taught both to write a fair hand, and to fpeak French 
and Latin, in which, efpecially the firft, he proved no ill proficient, adding to a reafonable 
forwardnefs in ftudy a more than ufual inclination to it. , 

Tus ftudioufnefs obferved in Philaretus endeared him very mych unto his father, who 
ufed highly to commend him both for it and his veracity, of ‘which latter he would often 
give him this teftimony, that he never found him in a lie in all his life-time. And indeed 
lying was a vice both fo contrary to his nature, and fo inconfiftent with his principles, that 
as there was fcarce any thing, he more greedily defired than to know the truth, fo was there 
fearce any thing: he more pérfectly detefted, than not to fpeak it; which brings into my-mind 
a foolith ftory I have heard him jeered with by his fifter my lady Ranelagh, how the haying 
given ftriét order to have a fruit-tree preferved for his fifter-in-law, the lady Dungarvan, then 
big with child, he accidentally coming into the garden, and ignoring the prohibition, did. 
eat half a {core of them, for which being chidden by his fifter Ranelagh, (for he-was yet a 
child) and being told by way of aggravation, that he had eaten half a dozen plumbs, Nay 
truly, fifter, (anfwers he finsply to her) I have eaten half a fcore. So perfect an enemy was 
he to a lie, that he had rather accufe himfelf of another fault, than be fufpected to be 

ity of that. This trivial paffage I have mentioned now, not that I think, that in 
itfelf it deferves a relation, but becaufe as the fun is feen beft at his rifing and his fetting, 
fo men’s native difpofitions are clearlieft perceived, whilft they are children, and when they, are 
dying. And certainly thefe little fudden accidents are the greateft difcoverers of mens true 
humours ;' for whilft the inconfideratenefs of the thing affords no temptation to diffemble, 
and the fuddennefs of the time allows no leifure to put difguifes on, men’s difpofitions do ap- 
pear ‘iin their true genuine fhape, whereas moft of thofe actions, that are done before others, are 
fo much done for others ; I mean moft folemn actions are fo perfonated, that we may much 
more probably guefs from thence, what men defire to feem, than what they are; fuch publick, 
forint much rather being adjufted to men’s defigns, than flowing from their inclinations, 


Philaretus had now attained, and fomewhat paft the eighth year of hisage, when his 


father (who fupplied what he wanted in fcholarfhip himfelf, by being both a paffionate’ af 
feéter, and eminent patron of it) ambitious to improye his early ftudioufnefs, and confider- 
ing, that great men’s children breeding up at home tempts them to nicety, to pride, and 
idlenef%, and contributes much. more ta give them a good opinion of themfelves, than to 
make them deferve it, refolves to fend over Philaretds in the company of Mr. F. 8. his 
elder brother, to be bred up at Eton college near Windfor, whofe provoft at that time was 
Sir Henry Wotton, a perfon, that was not enly a fine gentleman himfelf, but very well 
{killed in the art of making others fo, betwixt whom and the earl of Corke an ancient friend- 
fhip had been conftantly cultivated by reciprocal civilities. To him therefore the good old 
earl recommends Philaretus, who having laid a week at Youghall for a wind, when he firft put 
to fea, was by a ftorm beaten back again, not-only a tafte, bute an omen of his future fortune. 
But after eight days further ftay, upon the fecond fummons of a promifing gale, they went 
aboard once more, and (though the Irith coafts were then fufficiently ‘infefted- with Turkith 
gallies) having by the way touched at I/ford-combe, and Minehead, at laft they happily arrived 
at Briffol. 

- Philaretus, in the company of his brother, after a fhort ftay to repofe and refrefh them- 
felves at Briftol, fhaped his journey direétly for Eton college, where 4 gentleman of his fa- 
ther’s, fent to convey them thither, departing, recommended him to the efpecial care of Sir 
Henry Wotton, and left with him, partly to inftrudt, and partly to attend him, one R.C. one 
that wanted neither vices, nor cunning to diffemble them ; for though his primitive fault was 
‘only a dotage upon play, yet the exceffive love of that goés feldom unattended with a train 
of criminal retainers; for fondnefs of gaming is the feducingeft, lune to ill company, and that 
the fubtleft: pander to the ‘worft excefies: Whereforeiour Philaretus defervedly reckoned it; 
both amongft the greateft and the unlikelieft ‘deliverances he owed providence, that he was pro- 
teéted. from the contagion of fuch precedents ; for though the man wanged not a competency 
of parts, yet perverted abilities make men’ but like thofe wandring-fires, philofophers call 
ignes fatut, whofe light ferves not to direct, but to feduce the’credulous traveller, and allure 
him to follow them in their deviations. And it is very true,-that during the minority of 
judgment, imitation is the regent in the foul,. and thofe, that are leaft capable of reafon, are 
se ae by example, A blind man will fuffer himfelf to be led, though by a dog, or 
a child. 
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Nort long our Philaretus ftaid at {chool, ere his mafter, Mr. Harrifon, taking notice of 
forme aptnefs, and much willingnefs, in him to learn, refolved to improve them both by all 
the gentleft ways of encouragement ; for he would often difpenfe from his attendance at 
{chool, at the accuftomed hours, to inftruét him privately and familiarly in his chamber. 
He would often as it were cloy him with fruit and fweetmeats, and thofe little dainties, that 
age is greedy of, that by preventing the want, he might leffen both his value and defire of 
them. He would fometimes give him unatked play-days, and oft beftow upon him fuch 
balls, and tops, and other implements of idlenefs, as he had taken away from others, that 
had unduly uted them. He would fometimes commend others before him, to roufe his emu- 
lation, and oftentimes give him commendations before others, to engage his endeavours to 
deferve them. Not to be tedious, he was careful to inftruét him in fuch an affable, kind, 
and gentle way, that he eafily prevailed with him to confider ftudying, not fo much as a duty 


‘of obedience to his fuperiors, but as the way to purchafe for himfelf a moft delightfom and 


invaluable good. In effect, he foon created in Philaretus fo ftrong a paffion to acquire know- 
Jedge, that what time he could fpare from a {cholar’s tafk, which his retentive memory made 
him not find uneafy, he would ufually employ fo greedily in reading, that his mafter would 
fometimes be neceffitated to force him out to play, on which, and upon ftudy, he looked, as 
if their natures were inverted. But that, which he related to be the firft occafion, that made 
him fo paffionate a friend to reading, was, the accidental perufal of Quintus Curtius, which 


- firft made him in love with other than pedantick books, and conjured up in him that unfarif- 


fied appetite of knowledge, that is yet as greedy, as when it firft was raifed. In grati« 
tude to this book, I have heard him hyperbolically fay, that not only he owed more to 
Quintus Curtins, than Alexander did; but derived more advantage from the hiftory of thac 
great monarch’s conquefts, than ever he did from the conquefts themfelves. 

Waist our youth was thus bufied about his ftudies, there happened to him an accident, 
that filence muft not cover: for being one night gone to bed, fomewhat early, whilit his bro- 
ther was converfing with fome company by the fire-fide, without giving them the leaft 
warning or fummons to take heed, a great part of the wall of their chamber, with the bed, 
chairs, books, and furniture of the next chamber over it, fell down, at unawares, upon their 
heads. His brother had his band torn about his neck, and his coat upon his back, and — 
his chair crufhed and broken under him ; but by a lufty youth, then accidentally in the room, 
was {natched from out the ruins, by which Philaretus had, in all probability, been immedi~ 
ately opprefied, had not his bed been curtained by a watchful providence, which kept all heavy 
things from falling on it; but the duft the crumbled rubbifh raifed was fo thick, that he 
might there have been ftifled, had not he remembred to wrap his head in the fheet, which 
ferved him asa ftrainer, through which none but the purer air could find a paflage. So fudden 
a danger, and hafty an efcape, Philaretus would fometimes mention, with expreffions both of 
gratitude and wonder. To which he would add the relation of divers other almoft contempo- 
rary deliverances: of thefe, one was, that, being fallen from his horfe, the beaft ran over 
him, and trod fo near his throat, as within lefs than two inches of it to make a hole in his 
band, which he long after referved for a remembrancer. Another was, that riding through 
a town, upon a nag of his own, whofe ftarting quality he never obferved before, his horfe, 
upon 4 fudden fright, rofe bolt upright upon his hinder feet, and falling rudely backward with 
all his weight againft a wall, had infallibly crufhed his rider into pieces, if, by a ftrange in- 
ftinét, he had not caft himfelf off at firft, and was quit of it for a flight bruife. The laft was, 
Philaretus being newly recovered of a flux, the doctor had prefcribed him a refrefhing drink : 
the fellow, that fhould adminifter it, inftead of it, brings him a very ftrong vomit, prepared 
and intended for another. Philaretus was that morning vifited by fome of his {chool-fellows, 
who (as he was not ill beloved amongft them) prefented him with fome fweet-meats, which 
having eaten, when afterwards he would have eaten his breakfaft, his ftomach, whether out of 
fqueamifhneis, or divination, forced him to render it again. To which lucky accident the 
phyfician afcribed his efcape from the apothecary’s error; for in the abfence of thofe, that 
tended him, his phyfick caft him into hideous torments, the true caufe of which he never 
dreamed of, and remained long unconjectured, until the effects betrayed it; for after a long 
ftruggling, at laft the drink wrought with fuch violence, that they feared, that his life would 
be difgorged together with his potion, This accident made him long after apprehend more 
from the phyficians, than the difeafe, and was poffibly the occafion, that made him afterwards 
fo inquifitively apply himfelf to the ftudy of phyfick, that he might have the lefs need of 
them, that profefs it. But Philaretus would not afcribe any of thefe refcues unto chance, 
but would be ftill induftrious to perceive the hand of heaven in all thefe accidents; and indeed 
he would profefs, that in the paflages of his life, he had obferved fo gracious and fo peculiar a 
conduct of providence, that he fhould be equally blind and ungrateful, fhould he not both 
difcern and acknowledge it. 

Philaretus having now for fome two years been.a conftant_refident at Eton (if you except 
a few vifits, which, during the long vacations, he made his fifter my lady Goring at Lewes in 
Suffex) when about Eafter he was fent for up to London to fee his eldeft brother the lord Dun- 
gervan, where being vifited with a tertian ague, after the queen’s and others doctors remedies 
had been fuccefslefsly affayed, at laft he returned again to Eton to derive that health from a 
good air and diet, which phyfic could not give him. Here to divert his melancholy, they 
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made him read the ftate adventures of Amadis de Gaule, and other fabulous and wandring 
ftories, which much more prejudiced him, by unfettling his thoughts, than they could have 
advantaged him, had they affected his recovery ; for meeting in him with a reftlefs fancy, 
then made more fufceptible of any impreffions by an unemployed penfivenefs, they accuf- 
tomed his thoughts to fuch a habitude of roving, that he has fcarce ever been their quiet 
-mafter fince, but they would take all occafions to fteal away, and go a-gadding to objects then 
unfeafonable and impertinent ; fo great an unhappinefs it is for perfons, that are born with 
fuch bufy thoughts, not to have congruent objects propofed to them at firft. It is true, 
that long time after Philaretus did in a confiderable meafure fix his volatile fancy, and re- 
claim kits thoughts, by the ufe of all thofe expedients he thought likelieft to fetter, or 
at leaft to curb the roving wildnefs of his wandring thoughts. Amongft all which the 
moft effectual way he found to be the extraction of the fquare and cube roots, and 
efpecially thofe more laborious operations of algebra, which both accuftom and neceffi- 
tate the mind to attention, by fo entirely exa¢ting the whole man, that the {malleft 
diftraction, or heedleffnefs, conftrains us to renew our trouble, and rebegin the operation. 
Six weeks had Philaretus been troubled with his ague, when he was freed from it by an 
accident, which is no flender inftance of the force of imagination ; for the phyfician hav- 
ing fent him a purge, to give (as he faid) the fatal blow to the difeafe, our Philaretus had fo 
perfect an averfion to all phyfic, and had newly affayed it fo unfuccefsfully, that his com- | 
plaints induced the maid fervants of the houfe he lodged in (partly out of complaifance to 
him, and partly out of a belief, that phyfic did but exafperate his difeafe) unknown to him, 
to pour out the portion, and fill the vial with fyrup of {tewed prunes, a liquor fo refembling 
it, that Philaretus (fee the force of fancy!) fwallowed it .with the fame reluctancy, and found 
the tafte as loathfome as if it had been the purge ; but being after acquainted with the coufen- 
age, whether it was, that his ficknefs (as having already reached its period) would have ex- 
pired of icfelf, or that his mirth difpatched it, I pretend not to determine ; but certain it is, 
that from that hour to this, agues and he have ftill been perfect ftrangers, and he had much 
ado to refrain from laughter, when going to thank and reward the doctor for his recovery, 

he found it wholly afcribed to the efficacy of the portion he had never fwallowed, but in ima- 

ination. 

. He had now ferved well near half an apprenticefhip at fchool, when there arrived intelligence 
of his father’s being landed in England, and gone to Stalbridge, a place in Dorfetfire then 
newly purchafed by him. Thither Pbilaretus accompanies his fifter the countefs of Kildare to 
wait upon him. ‘The good old earl welcomed him very kindly, for whether it were to the 
cuftom of old people (as Facob doted moft on Benjamin and Fofeph) to give their eldeft 
children the Jargeft proportions of their fortunes, but the youngeft the greateft fhare of 
their affections ; to a likenefs obferved in Pbilaretus, both to his father’s body and his mind ; 
or, as it feems moft likely, to his never having lived with his father to an age, that might 
much tempt him to run in debt, and take fuch other courfes to provoke his diflike, as in his 
elder children he feverely difrelifhed ; to which if thefe caufes the effect is to be afcribed, it is 

not my tafk to refolve, but certain it is, that from Pbilaretus’s birth, untill his father’s 
death, he ever continued very much his favourite. But after fome weeks enjoyment of the. 
fummer diverfions at Stalbridge, when his father removed to London, he left him by the 

way at Eton college, from whence at his return in the Weft, fome few months after, he took 

him abfolutely away, after Philaretus had {pent in that fchool (then very much thronged with 

young nobility) not much beneath four years, in the laft of which he forgot much of that 

Latin he had got, for he was fo addiéted to more folid parts of knowledge, that he hated 
the ftudy of bare words naturally, as fomething, that relifhed too much of pedantry to confort 

with his difpofition and defigns; fo that by the change of his old courteous {cheolmafter for a 

new rigid fellow, lofing thofe encouragements, that had formerly fubdued his averfion to 
verbal ftudies, the quickly quitted his Terence and his grammar, to read in hiftory their gallane 

ats, that were the glory of their own, and the wonder of our times. And indeed it is a 

much nobler ambition to learn to do things, that may deferve a room in hiftory, than only 

to learn, how congruoufly to write fuch actions in the gown-men’s language. 

As foon as Philaretus was arrived at Stalbridge, his father affigned the care of teaching him 
to one Mr. W. Douch, then parfon of that place, and one of his chaplains; and, to avoid the 
temptations to idlenefs, that home might afford, made him both lodge and diet where he was 
taught, though it were not diftant from his father’s houfe above twice a mutket-fhot. This 
old divine inftructing our youth both with care and civility, foon brought him to renew his 
firft acquaintance with the Roman tongue, and to improve it fo far, that in that language he 
could readily enough exprefs himfelf in profe, and began to be no dull proficient in the poetic 
{train; which latter he was naturally addiéted to, refenting a great deat oF delight in the con- 
verfation of the Mufes, which neverthelefs he ever fince that time forbore to cultivate ; not 
out of any diflike or undervaluing of poetry, but’ becaufe in his travels having by difconti- 
nuance forgot much of the Latin tongue, he afterwards never could find time to redeem 
his lofies by a ferious ftudy of the ancient poets. And then for Englith verfes, he faid, they 
could not be certain of a lafting applaufe, the changes of our language being fo great and 
fudden, that the rareft poems within few years will pafs for obfolete; and therefore he 
ufed to Jiken the writers in Englifh verfe to ladies, that have their pi¢tures drawn with the 
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clothes now worn, which, though at prefent never fo rich, and never fo much in fafhion, 
within a few years hence will make them look like anticks. Yet did he atidle hours write fome 
few verfes, both in French and Latin, and many copies of amorous, merry, and devout ones 
in Englifh ; moft of which, uncommunicated, the day he came of age, he facrificed to Vulcan, 
with a defign to make the reft perifh by the fame fate, when they came within his power, though’ 
amongft them were many ferious copies, and one long one, amongft the reft, againft wit pro- 
fanely or wantonly employed; thofe two vices being ever perfectly detefted by him in others, 
and religioufly declined in all his writings. : 

AxsouT this time alfo Philaretus began to be taught fome {kill in the mufic, both of 
the voice, and hand; but the difcouragement of a bad voice quickly perfuaded him to 
defift. It was now the {pring of the year, when news was brought to Stalbridge of the ap- 
proach of his fitter, the lady Goring, and in her company two of his brothers, the lords of 
Kinelmeaky and of Broghill, then newly returned from their three years travels. In their 
company arrived one ‘Mr. Marcombes, a French gentleman, who had been their governor, 
and behaved himfelf fo handfomly ib that relation, that the old earl removed Philaretus (his 
brother lying fick at a doctor’s houfe) to his own houfe again, and intrufted his whole educa- 
tion with this gentleman. He was a man, whofe garb, his mien, and outfide, had very much 
of his nation, having been divers years a traveller and a foldier ; he was well fafhioned, and 
very well knew, what belonged toa gentleman. His natural were much better than his ac- 
quired parts, though divers of the latter he poffeffed, though not in an eminent, yet in a very 
competent degree. Scholarfhip he wanted not, having in his greener years been a profeffed 
ftudent in divinity ; but he was much lefs read in books than men, and hated pedantry as 
much as any of the feven deadly fins. Thrifty he was extremely, and very fkilful in the 
flights of thrift; but lefs out of avarice, than a juft ambition, and not fo much out of love 
to money, as a defire to live handfomly at laft. His practical fentiments in divinity 
were moft of them very found; and if he were given to any vice himfelf, he was careful by 
fharply condemning it, to render it uninfectious, being induftrious, whatfoever he were him- 
ielf, to make his charges virtuous, Before company he was always very civil to his pupils, 
apt to eclipfe their failings, and fet off their good qualities to the beft advantage; but in . 
his private converfation he was Cynically difpofed, and a very nice critick both of words ’- 
and men; which humour he ufed to exercife fo freely with Philaretus, that at laft he forced him 
to a very cautious and confiderate way of expreffing himfelf, which after turned to his no {mall 
advantage. ‘The worft quality he had was his choler, to exceffes of which he was exceffively 
prone; and that being the only paffion, to which Philaretus was much obferved to be inclined, 
his defire to fhun clafhing with his governor, and his accuftomednefs to bear the fudden fallies 
of his impetuous humour, taught our youth fo to fubdue that paffion in himfelf, that he was 
foon able to govern it habitually and with eafe; the continuance of which conqueft he much 
acknowledged to that paflage of St. Fames, For the wrath of man worketh not the righteou nefs 
of God. Jamesi.20. And he was ever a ftri€t obferver of that precept of the apoftle, Let 
not the fun go down upon your wrath , for continued anger turns eafily to malice; which made 
him, upon occafion of this fentence of St. Paul, to fay, that anger was like the Jewifh manna, 
which might be wholefom for a day or two, but if it were kept long, it would breed worms, 
and corrupt. With this new governor our Philaretus {pent the greatett part of che fummer, 
partly in reading and interpreting the Univerfal History, written in Latin, and partly in fami- 
liar kind of converfation in French, which Philaretus found equally diverting and inftruétive, 
which was as well confonant to the humour of his tutor as his own. 

AzoutT this time his eldeft brother, the lord of Dungarvan, having at his own charges raifed 
a gallant troop of horfe for the king’s fervice in the Scotch expedition, his father fent two othet 
of his fons, Kinelmeaky and Brogbill, to accompany him in that fervice, and defigned Philareips 
for the fame employment ; but the ficknefs of his next elder brother, Mr. F. whom he was to 
go along with in that voyage, defeated all our young man’s greedy hopes. During his ftay 
at Stalbridge all that fummer, his father, to oblige him to be temperate, by freely giving him 
the opportunity to be otherwife, trufted him with the keys of all his gardens and orchards, 
And indeed Philaretus was little given to greedinefs, either in fruits or fweetmeats; in che 
latter he was almoft abftemious, and in the former he was very moderate; fo valuing fuch 
niceties and dainties, that though he enjoyed them with delight, he could want them without 
the leaft regret. During this pleafing feafon, when the intetmiffion of his ftudies allowed 
Philaretus \eifure for recreations, he would very often fteal away from all company, and 
{pend four or five hours alone in the fields, and think at random, making his delighted ima- 
gination the bufy fcene, where fome romance or other was daily aéted ; which, though 
imputed to his melancholy, was in effect but an ufual excurfion of his yet untamed habitude 
of roving, a cuftom (as his own experience often and fadly taught him) much more eafily 
contracted, than deftroyed. a 

Towarps the end of this fummer, the kingdom having now attained a feeming fettlement 
by the king’s pacification with ‘the Scots, there arrived at Stalbridge Sir Thomas Stafford, 
gentleman ufher to the queen, with his lady, to vifit their old friend, the earl of Cork, with 
whom, ere they departed, they concluded a match betwixt his fourth fon, Mr. F. B. and 
E. K. (Killegrew) daughter to my lady S. by Sir — K. and then a maid-of: honour, béth young 
and handfom. To make his addreffes to this lady; Mr. F. was fent (and Phiaretus in his 
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company) before up to London, whither within few weeks they were followed by the tar! and 
his family, of which a great part lived at (the lady Stafford’s houwfe) the Savoy; the reft (for 
his family was much encreafed by the acceffion of his daughters, the countefs of Burrinore 
and the lady Rawelagh, with their. lords and children) were lodgtd in the adjatent hoiifes, 
but took their meals in the Savoy; where the old earl kept fe pléntiful a howfe, that in 
months his aecoiipts fot bare houfe-keeping exceeded pounds, 

Wort long after his arrival, Pdzlaretus’s brother having beén fuccefsful in his addreffes to 
his miftrels, was, in the prefericé of the king and quéen, publickly married at court, with 
all that foleimnity; that ufually attends matches with maids 6f honour. But to render 
this joy as fhort as. it was great, Philaretus and his brother wére within four days aftér com- 
manded away for:krance, and afttr having. kiffed their majefty’s hands, they took a differing 
fatewel of all theirifriemds; the bridegroom éxtrerhely afflifted to be fo foon deprived of a 
jey, which he had faftéd but juft enough of to encreafe his-régrets, by the. knowledge of 
what he was forced from ; but Philaretus as much fatisfied to fee himnfelf in a condition to 
content a curiofity, to which his inclinations did paffionately addié&t him. With thefe differ- 
ing refentments of their father’s commands, aécompanied by their governor, two French fer- 
vants, and a latquey of the fame country, upon the end of Offober, 1638, they took poit for 
Rye in: Suefex,: where the next day hiring a fhip, though the fea were not very {mooth,. 4 
profperous puff of. wind did fafely by thé next morning blow them into Fravice. . 

- Arrer a fhoft refrefhment at Dieppe, they travelled through Normandy to the chief city of 
it; Ronén; but by the way received advertifement of a robbery frefhly committed in a wood, 
they:muft trdvérfe by night; but jadging the fear of being apptehended would deter the 
robbers from, a fudden: return to the fattie place, ‘after fo recent a crime, the cothpany quietly 
contintied on their jourhey to Rowén, and arrived fafely at it; WHere, amongtt ‘other fingula- 
ritiesy Philarétds took much notice of a great floating bridge, which rifihg’dnd falling a8 the 
tide-water doeg, he ufed to refemble to the vain amorifts of outward greapriéf8, wholt fpitits 
refent all the flaods and ebbs of that fortune it -is built on. From Rowén they paffed to 
Paris, and having fpent fome time in vifiting that vaft chaos of a city, they fhaped their 
courfe forsLyons, whére, after nine days unintermitted travel, they arrived, having by the way 
(befides livers confiderable places) pafled by the town of Moaiins (here faméd enough for 
the fine tweezes it fupplies us with) a part of the French #cadia, the pleafant Pays de Forefty 
where the marquisd Urfé was pleafed to lay the fcene of the adventutés ahd atnotirs of that 
Aftrea, with whom fo many gallants are ftill: in love, fo long after both his and her decedfe : 
being-alfo by the way ufefully divetted by the company of two Polonian ptincts, who had 
as well a right unto that title by their virtue and their ediication, as their birth. 

Arter fotne ftay at Lyons (a town of great refort, and no lefs trading, but fitter for the 
refidence of merchants than of gentlemen) they tfaverfed thofe lofty mountains, that formerly 
belonging to the duke of Savoy, were now by ftipulation (in éxchange of the tharquifate of 
Saluzzq) devolved to the French king; aid having by the way beheld that famous place, 
where the fwifteft and oné:of the nobleft rivers of Harope, thé<Rho/ne, is fo ftreightned be+ 
twixt two neighbour recks, that it is no fuch large ftride to ftand on both his banks, the third 
day after their departure from Lyous, théy atrived fafely at Geneva, alittle cofhmonwealth, 
which their early embracing and conftant profeffion of the reformed feligion, together with 
that peculiar care of providence, if fo long and fo unlikely a prefetvation, has rendred very 
much the sheme, net only of difcourfe, but forn¢e degree of wonder. _ ys 

Philaretus’s inftructions cotnmanding him a long ftay in'this place, his governor’ (having 
beth a wife ahd children in the town) provided him lodgings and entettaiminetit in his own 
houfe, and at.fet hours taught him both rhetoric and ‘logic, whofe elements (not the ex- 
pofitions) Philsretus wrote out with his own hand; though afterwards he éfteemed both thofé 
artsy as they are vulgarly handled, not only unfeafonably taught, but dbrioxious to thofe in- 
conveniences, and guilty of thofe defeéts, He does fully particularize ih his Bifays. “After thefe 
flighter ftudies, he fell to learn the mathematics, and ina féw months préw very well ac- 
quainted with the moft ufeful part of arithmetic, geometry, with its fubofdinates, the 
dottrine of the 4phere, thatiof the globe; and fortification $ ih’all which being inftruéted by’ 
a pérfon; that had a greater regard for his ‘{cholar’s proficiency, than the paing he might 
derive from the common tedious and dilatory way of teaching, he quickly gtéw fo enamoured 
of thofe delightful ftudies, that they very often proved both his bufihefs arid his diverlion in 
his travels, and he afterwards improved his opportunities to the attainrhent of a more than 
ordinary flill in divers of them. He alfe frequently converféd with a voluthitious, but ex- 
cellent French book, ‘called, Le Monde, which fo judicioufly informs its redders, both of the 
paft and prefent condition of all thefe ftates, that now poffefs our globe, and by.a delectable 
and inftructive variety not only fatisfies men’s curiofity, but fo copioufly fifppli¢s them with. 
matter, both of curious and ferious difeourfe, that he ufed to fay of that book, that ic was 
worth its title, which means, Tse World. 

But to employ his body, as well as his mind, becaufe Philaretus’s age was yef unripe 
for fo rude and violent an exercifé as the great horfe, he fpént fome months in fencing, and 
ten or twelve in learning te dante, the former of which exercifes he ever as much affected, 
as he contemned the latter. His reéfeations, ‘during his ftay at Geneva, were fometimes mall, 
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tennis, (a fport he ever paffionately loved) and, above all, the reading of romances, whofe 
perulal did not only extremely divert him, but (affifted by a total difcontinuance of the 
Englifh tongue) in a fhort time taught him a fkill in French fomewhat unufual to {trangers, 
In effect, before he quitced France, he attained a readinefs in the language of that country, 
which enabled him, when he made concealment his defign, to pafs for a native of it, both 
amongft them that were fo, and among(t foreigners alfo; and in all his writings, whilft he 
was abroad, he ftil] made ufe of the French tongue, not out of any intention to improve his 
knowledge in it, but becaufe it was that he could exprefs himfelf beft in. 

Bur.during Philaretus’s refidence at Geneva, there happened to him an accident, which 
he always ufed to mention as the confiderableft of his whole life. To frame a right ap- 
prehenfion of this, you muft underftand, that though his inclinations were ever virtuous, and 
his life free from fcandal, and inoffenfive, yet had the piety he was mafter of already 
fo diverted him from afpiring unto more, that Chrift, who long had lain afleep in_his con- 
fcience (as he once did in the fhip) muft now, as then, be waked by a ftorm. For at a 
time, which (being the very heat of fummer) promifed nothing lefs, about the dead of 
night, that adds moft terror to fuch accidents, Pbilaretus was fuddenly waked in a fright 
with fuch loud claps of thunder (which are oftentimes very terrible in thofe hot climes and 
feafons) that he thought the earth would owe an ague to the air, and every clap was 
both preceded and attended with flafhes of lightning fo frequent and fo dazzling, that 
Philaretus began to imagine them the fallies of that fire, that muft confume the world. The 
long continuance of that difmal tempeft, where the winds were fo loud, as almoft drowned 
the noife of the very thunder, and the fhowers fo hideous, as almoft quenched the lightning, 
ere it could reach his eyes, confirmed Philaretus in his apprehenfions of the day of judgment’s 
being at hand. Whereupon the confideration of. his unpreparednefs to welcome it, and 
the hideoufnefs of being furprifed by it in an unfit condition, made him refolve and vow, 
that if his fears were that oer difappointed, all his further additions to his life fhould be 
more religioufly and watchfully employed. The morning came, and a ferener cloudlefs 
{ky returned, when he ratified his determination fo folemnly, that from that day he dated 
his converfion, renewing, now he was paft danger, the vow he had made, whilft he believed 
himfelf to be in it; that though his fear was (and he blufhed it was fo) the occafion of ° 
his refolution of amendment, yet at leaft he might not owe his more deliberate confecration 
of himfelf to piety to any lefs noble motive, than that of its own excellence. 

Tuus had this happy ftorm an operation upon Philaretus, refembling that it had upon the 
ground ; for the thunder did but terrify, and blafted not ; but with it fell fuch kind and genial 
fhowers, as watered his parched and almoft withered graces, and reviving their greennefs, foon 
rendered them both flourifhing and fruitful. And though his boiling youth did often very 
earneftly folicit to be employed in thofe culpable delights, that are ufual in, and feem fo pro- 
per for that feafon, and have repentance adjourned till old age; yet did its importunities 
meet ever with denials, Philaretus ever efteeming, that piety was to be embraced, not fo- 
much to gain heaven, as to ferve God with. And I remember, that being once in com- 
pany with a crew of mad young fellows, when one of them was faying to him, what'a 
fine thing it were, if men could fin fecurely all their life time, by being fure of leifure to 
repent upon their death-beds ; Pbilaretus prefently replied, that truly for his part he fhould 
not like finning, though on thofe terms, and would not all that while deprive himfelf of 
the fatisfaction of ferving God, to enjoy fo many years fruition of the world. In effect it 
is ftrange, that men fhould take it for an inducement to an action, that they are confident, 
that they fhall repent of it. But Pbilaretus himfelf having fufficiently difcourfed that point 
of early piety, in the fixth treatife of his Chriftian Genileman, 1 fhall at prefent not only 
‘add to the arguments you may find there alledged, that he ufed to fay, that it was a kind 
of meannefs in devotion, to confider the very joys of the other life more as a condition, than a ~ 
recompenfe. But (as when in fummer we take up our grafs-horfes into the ftable, and give them 
ftore of oats, it is a fign, that we mean to travel them) our P. foon after he had received this 
new ftrength, found a new weight to fupport ; for fpending fome of the fpring in a vifit to 
Chambery, the chief town of Savoy, x famed for its baths; Grenoble, the head town of 
Daupbiné, and refidence of a parliament, his curiofity at laft led him to thofe wild mountains, 
where the firft and chiefeft of the Carthufian abbies does ftand feated ; where the devil tak- 
ing advantage of that deep raving melancholy, fo fad a place, his humour, and the ftrange 
ftories and pictures he found there of Bruno, the father of that order, fuggefted fuch ftrange 
and hideous thoughts, and fuch diftracting doubts of fome of the fundamentals of Chriftia- 
nity, that, though his looks did little betray his thoughts, nothing but the forbiddennefs of 
felf-difpatch hindered his ating it. Buc after a tedious languifhment of many months in this 
tedious perplexity, at laft it pleafed God, one day he had received the facrament, to reftore unto 
him the withdrawn fenfe of his favour. But though fince then Philaretus ever looked 
upon thefe impious fuggeftions, rather as temptations to be fupprefled, than doubts to 
be refolved ;. yet never after did thefe fleeting clouds ceafe now and then to darken 
the cleareft ferenity of his quiet, which made him often fay, that injections of this na- 
ture were fuch a difeafe to his faith, as the tooth-ach is to the body; for though it be not 
mortal, it is very troublefom. And however, asall things work together to them that love 
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God) Philaretus derived from this anxiety the advantage of groundednefs in his religion: 
for the perplexity his doubts created obliged him, to remove them, to be ferioufly inquifi- 
tive of the truth of the very fundamentals of Chriftianity, and to hear what both Turks, 
and Jews, and the chief fects of Chriftians could alledge for their feveral opinions ; that fo, 
though he believed more than he could comprehend, he might not believe more than he could 
prove, and not owe the ftedfaftnefs of his faith to fo poor a caufe, as the ignorance of what 
might be objected againft it. He faid (fpeaking of thofe perfons, that want not means to en- 
quire, and abilities to judge,) that it was not a greater happinefs to inherit a good religion, 
than it was a fault to have it only by inheritance, and think it the beft, becaufe it is gene- 
rally embraced, rather than embrace it, becaufe we know it to be the beft. That though 
we cannot always give a reafon for what we believe, we fhould be ever able to give a 
reafon why we believe it. That it is the greateft of follies to neglect any diligence, that may 
prevent the being miftaken, where it is the greateft of miferies to be deceived. That how 
dear foever things taken up on the fcore are fold, there is nothing worfe taken up upon truft 
than religion, in which he deferves not to meet with the true one, that cares not to examine 
whether or no it be fo. 

Anp now Philaretus having fpent one and twenty months in Gezeva, about the middle of 
September 1641 departed towards Italy, and having traverfed Swizerland, and by the way 
feen Laufanne (an academy feated upon the great Genevan lake) Zurich, and Soleurre, the 
heads of Cantons wearing the fame name, and wandered feven or eight days amongft thofe 
hideous mountains, where the Rhofie takes it fource, and he faw the Rhine but a brook ;-he 
at length arrived at the Valtollina, a fpacious valley walled round with the fteep pes, but fo 
delicious, and (efpecially in that feafon) fo crowned with all that Ceres and Bacchus are able 
to prefent, that it deferved to be the motive, but not the ftage of thofe Jate wars it has oeca- 
fioned betwixt the rival crowns of France and Spain. ‘There Philaretus had the curlofity to 
vifit, the place on which ftood Piur, a pleafant little town, once efteemed for its deliciou- 
fnefs, but now much more and more meritedly famous for its ruin, which happened fome 
two dozen of years fince, by the fudden and unexpected fall of a neighbouring hill upon ir, 
-which ftruck the whole town fo deep into the ground, that no after-fearch by digging has 
ever prevailed to reach it. Having vifited the fingularities of this earthly paradife, Philaretus 
and his company began to climb that mountain of the “pes, which denominated from a 
town, that is feated upon its foot, is ufually called, La montagna di Morbegno. The hill was 
eight miles in afcent, and double that number downwards. It was then free from fnow ; but 
all the neighbouring hills, where ftore of cry(tal is digged, like perpetual penitents, do all 
the year wear white. Upon the top of this hill, which is entirely uninhabited, Phileretus had 
the pleafure to fee the clouds which they paffed through in their defcent, beneath them 
darkning the middle of the mountain, while on the top they had a clear ferenity. But not- 
withftanding the fairnefs of the day, they tpent it all in traverfing this hill, at the height of 
which they left the Grifons territory, and at the bottom entered a village belonging to that of 
the Venetians ; but having paffed through fuch a purgatory as the Alpes to their Italian paradife, 
ZI cannot but fuppofe them fomewhat weary, and fo my pen obliged to let them and it felf 
take fome fhort reft. 

Philaretus being thus entred into the vaft and delicious plains of Lombardy, traverfed the 
greateft part of that rich province, and having ftayed the ftomach of his curiofity with the 
obfervables of Bergamo, Brefcia, Verona, Vincenza, and Padua (a famous univerfity, but more 
peculiarly devoted to Afculapius than Minerva’s arts) he gave it a full meal at Venice, where 
the great concourfe of foreign nations numeroufly reforting thither for trade or nobler bufinefs, 
prefents the fenfes with a no lefs pleafing than conitant variety. From Venice returning 
through Padua, and paffing through Bologna and Ferrara (towns, whofe names allow me to 
- fpare their charatters) he at Jaft arrived at Florence, with a determination (having difpofed of 
A -horfes he rode on from Geneva thither) to pafs the winter there. Florence is a city, to 
which nature has not grudged a pleafing fituation, and in which architecture has been no nig- 
gard either of coft or fkill, but has fo induftrioufly and. fumptuoufly improved the ad- 
vantages liberally conferred by nature, that both the feat and buildings of the town abun- 
dantly juftify the title the Italians have given it of Fair, Here Philaretus {pent much of his 
time in learning of his governor (who fpake it perfectly) the Italian tongue, in which he 
quickly attained a native accent, and knowledge enough to underftand both books and 
men ; but to fpeak and exprefs himfelf readily in that language was a fkill, he ever tog 
little afpired to. acquire. The reft of his fpare hours he {pent in reading the modern hiftory 
in Italian, and the new paradoxes of the great ftar-gazer Galileo, whofe ingenious books, 
perhaps becaufe they could not be fo otherwife, were confuted by a decree from Rome; his 
highne& the Pope, it feems, prefuming, and that juftly, that the infallibillity of his chair 
extended equally to determine points in earwnclge as in religion, and loth to have the 
ftability of that earth queftioned, in which he had eitablifhed his kingdom. Whilft Phileretus 
lived at Florence, this famous Galileo died * within a league of it, his memory being honoured 
with a celebrating epitaph, and a fair tomb erected for him at the publick charges ; but be- 
fore his death being long grown blind, to certain friers (a tribe, whom for their vices and imr 
poftures he long had hated) that reproached him with his blindnefs, as a juft punifhment of 

* He died January the 8th, 1641-2, N.S, See General Didtionary, Vol. V. p. 373. in the article of Galileo. 
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heaven incenfed for being fo narrowly pried into by him, he anfwered, that he had the fatif- 

faction of not being blind, till he had feen in heaven what never mortal eyes beheld before. ° 
But to return to Philaretus, the company of certain Jewifh rabbins, who lodged under the fame 

roof with him, gave him the opportunity of acquainting himfelf with divers of their arguments 

and tenents, and a rife of further difquifitions in that point. When carnaval was come (the 

feafon, when madnefs is fo general in Italy, that lunacy does for that time lofe its name) he 

had the pleafure to fee the tilts maintained by the Great Duke’s brothers, and to be prefent at 

the gentlemen’s balls. Nor did he fometimes fcruple, in his governor’s company, to vifit the 

famoufeft Bordeilos, whither reforting out of bare curiofity, he retained there an unblemifhed 

chaftity, and ftill returned thence as honeft as he went thither, profeffing, that he never found 

any fuch fermons againft them, as they were againft themfelves ; the impudent nakednefs of 
vice clothing it with a deformity, defcription cannot reach, and the wortt of epithets cannot 

but flatter. But though Pdilaretus were no fuel for forbidden flames, he proved the object 

of unnatural ones ; for being at that time in the flower of youth, and the cares of the world 

having not yet faded a complexion naturally frefh enough, as he was once unaccompanied 

diverting himfelf abroad, he was fomewhat rudely preffed by the prepofterous courtthip of 
two friers, whofe luft makes no diftinétion of fexes, but that, which its preference of their 

own creates, and not without difficulty and danger forced a fcape from thofe gowned Sodomites, 

whofe goatifh heats ferved not a little to arm Philaretus againft fuch people's fpecious hypo- 

crify, and heightened and fortified in him an averfencfs for opinions, which now the religieux 

difcredit as well as the religion. 

Poilaretus having thus fpent the winter in Florence, towards the end of March began his 
journey to Rome; and having paffed thorough and feen the fingularities of Sienna, Montefia/- 
ccnc, and fome other remarkable places in his paflage, at the end of five days he fafely arrived 
at that imperious theme of fame, which deftinated to fome kind or other of univerfal mo- 
narchy, 1s now no lefs confiderable by its prefent fuperftition, than formerly by its victorious 
arms ; the modern Popes bringing it as high a veneration as the ancient Cafars, and the Bar- 
berine bees fiying as far as did the Roman eagles. The more conveniently to fee the nume- 
rous rarities of this univerfal city, Pdileretus, to decline the diftracting intrufions and importu- 
nities of Enclifh Jefuits, paffed for a Frenchman, which neither his habit nor language much 
contradicted. Under this notion he delightfully payed his vifits to what in Rome and the 
adjacent villages moft deferved them, and amongft other curiofities and antiquities had the for- 
tune to fee the Pope at chapel, with the Cardinals, who feverally appearing mighty princes, in 
that afiembly looked like a company of common friers. Here Philaretus could not chufe 
but fmile to fee a young churchman, after the fervice ended, upon his knees carefully with 
his feet {weep into his handkerchief the duft, his holinefs’s gouty feet had by treading on it 
confecrated, as if it had been fome miraculous relick. Nor was Philaretus negligent to pro- 
cure the Latin and Tufcan poems of this Pope, whofe name Urbanus his aétions did not be- 
lie, he having more of the gentleman in him, than his pontifical habit would feem to let him 
wear. A poet hewas, anda * * * * * 

* * * He never found the Pope lefs valued than in Rome, nor his religion fiercelier difput- 
ed againft than in Jtaly; and fometimes added, that he ceafed to wonder, that the Pope should 


. forbid the fight of Rome to proteftants, fince nothing could more confirm them in their 


religion. 

Philaretus having in a fhort time furveyed the principal rarities of this proud miftrefs of the 
world, was unwillingly driven thence by his brother’s difability to fupport the encreafing 
heats, which there prove often infupportable to ftrangers, the neighbouring country being 
very fcorched, and barren, and uninhabited. Wherefore he took his way back towards Florence, 
by that delicious valley that ennobles Perugia, and pafling by Pistoia came to Florence, where, 
after a fhort repofe, they defcended the river Arno into Pifa, and from thence to Livorno, 
where in a Felucca, with a good wind, they ventured, for expedition fake, fome fifteen or fix- 
miles into the fea, and coafting along the country, ftill near the fhore for fear of fudden 
ftorms, they each night lay in fome town, drawing their boat afhore (which was not uneafy 
in regard of the inconfiderable tides of the Mediterranean there) and foon, though not with- 
out danger, reached proud Genoa. * * * * * 

** * ** Tue next day Philaretus profecuted his journey, and paffing by Monaco (a 
very ftrong place, then newly betrayed by the prince to the French) and by Measone, a little 
principality belonging to the fame prince, and {topping a while at Nzza, a place extremely 
and meritorioufly famous for that ftrength, which nature and art have emuloufly given it, 
by night they landed at Antibe, one of the towns of France, that moft approaches /taly. 

Tue morning, that fucceeded Philaretus’s arrival at Antibe, he left it to crofs the country 
to Marferlles, but he was welcomed into France, by an accident, which was very hazardous, 
and might have proved tragical. During the whole time of his being a traveller, or refident 
in Italy, Philaretus had religioufly adhered to his * * * * 

* * * * EnouisH gentlemen thinking it as much better as fafer to take off their hats, than 
to venture their heads, complimented with the crucifix ; but Philaretus, without the leaft a& 
of fuperftition, though not without ill words, and worfe menaces, ventured and patt boldly 
thorough them all, as ever refolving, that the foul fhould not more tranfcend the body in its 
own value, than in his efteem. This danger thus happily efcaped, Pbilarctus continues his 
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way to Marfeilles, where the third day he arrived, with intent there to expect bills of ex: 
change promifed to be then fent thither, to enable him to profecute his future travels. His 
detention here was fhortned by his vifits of fo excellent a harbour for gallies and {mall veffels. 
* * * Town every night like it affured with lock and key. Here Philaretus had the pleafure 
to fee the French king’s fleet of gallies put to fea, and about two thoufand poor flaves tug 
at the oar to row then. 


Here unfortunately Mr. Boyle’s manufcript memoirs break off abruptly, which I thal! 
endeavour to continue from fuch lights, as his other papers afford me. ) 
Durinc his travels, he purfued his ftudies with great vigour ; and his brother Francis, 
afterwards lord Shannon, ufed to fay, that even then he would never lofe any vacant time ; for 
if they were upon the road, and walking down a hill, or in a rough way, he would read al! 
the way; and when they came at night to their inn, he would ftill be ftudying till fupper, 
and frequently propofe fuch difficulties, as he met with in his reading, to his governor (s).  -(s) Dr. 
Iw Jtaly he read over the lives of the ancient philofophers with the utmoft attention. The Dev'slet- 
feét, which then ftruck him moft, was that of the Stoics ; and he tried his proficiency in their philo- a ae 
fophy, by enduring a long fit of the tooth-ach with great unconcernednefs (#). At Mar/eilles, he ,_, Kee 
and his brother Shannon were obliged to wait for bills of exchange, in order to profecute their fromM’ef- 
journey ; but, inftead of that fupply, they received from their father, in May 1642, a fad re- minflerAb- 
Jation of the general rebellion in Jre/and, with this account, that it was with great difficulty bey, May 
he had procured for them two hundred and fifty pounds, to fupply their expences in their 7) ye” 
return home. But this money being intrufted with one Perkins, a citizen of London, who Boyle's 
was efteemed a man of confiderable fubftance, to be fent them in bills of exchange, he memoran- 
proved unfaithful, fo that they never received the leaft part of it. Being thus left deftitute in dums of 
a ftrange country, feven or eight hundred miles from home, they were by means of Mr. life hn 
Marcombes their governor brought to Geneva, till fupplies could be received to enable them tated by 
to return; where, by reafon of the dreadful confufion of affairs in Ireland and England, they himfelf to 
fruitlefsly waited for about two years; during all which time having no money, either to dif- bifhop 
charge Mr. Marcombes, or to return homewards, they were obliged to live at a great expence, “”"” 
and to run in debt to him on that account. “ At length, adds Mr. Boyle (4), though I could («) Let- 
«< not receive any.fupply at all from my friends, yet being unable to fubfift any longer, I was te? ae 
“< forced to remove thence ; and having upon his [Mr. Marcombes’s] credit made fhift to tak ae ae 
“ up fome flight jewels at a reafonable rate, we made fale of them from place to place, and nor of 
“ by their kelp, at laft, by God’s affiftance, we got fafe into England towards the middle of Stalbridge 
“ the year 1644, where we found things in fuch confufion, that although the manor of Stal- in, Dorfet- 
“ bridge were, by my father’s deceafe, defcended unto me, yet it was near four months before [”* 
“ could get thither.” 
Upon his return to England, which was unexpected to all his relations, he went immedi- 
ately to his beloved fifter Catharine, vifcountefs Ranelagh, a lady remarkable for her un- 
common genius and knowledge, in whofe houfe he lodged four months and an half. It 
was by accident, that he found her out, but fuch an accident, as he frequently afterwards, - 
with great thankfulnefs to the providence of God, ufed to afcribe a good part of his future 
happinefs to. For had he not been fo detained, he had gone into the army, where though 
there were, befides “ the excellent king himfelf, divers eminent divines, and many worthy 
* perfons of feveral ranks; yet the generality of thofe he would have been obliged to converfe 
« with, were very debauched, and apt, as well as inclinable, to make others fo («) ;’” whereas (x) Papers 
, by ftaying in London in a family, that was ftrictly religious, his early years were feafoned of Mr. | 
with fuch principles of piety and virtue, as never forfook him during the reft of his life. foe ii. 
He reaped alfo a collateral advantage by it, which was, that a fifter-in-law of lady Ranelagh, eae E 
who was with them in the houfe, and was wife of one of the principal members of the then him to : 
houfe of commons, brought him into the acquaintance and friendfhip of fome great men of bithop 
that party, which was then growing, and foon after victorious ; by whofe means he got early Burnet. 
protection for his Englifh and Irith eftates (y). However it is probable from a letter of his (y) Ibid. 
to his brother lord Brogbill, dated from London, Aug. 25th, 1645, which begins thus, “ The 
** neceffities of my affairs calling me away (according to the leave the parliament has given 
“ me) into France,” that he went abroad again, poffibly to fettle his accounts with Mr. Mar- 
combes, who, as is already obferved, had advanced moncy, and engaged his credit for him. 
Put he did not continue long out of England, for he was at: Cambridge for a fhort time in 
December following. In March, 1645-6 he retired to his manor at Stalbridge; where he: 
refided for the moft part till May 1650; and upon his arrival there wrote the following letter 
to his fifter, the lady Ranelagh, which will fhew his talent in the epiftolary ftyle, even at that 
early age. yet A 


“SISTER, = 


. 1, the bufy idlenefs of receiving fenfelefs vifits (whofe: continuance, if otherwife un: 
y avoidable, were capable, in my opinion, to juftify the retirednefs of an hermit) had 
not fo totally taken up my leifure, you fhould not fo long have had a reprieve from the 
** importunity of my letters. But now at laft, to make you amends for my fautt (if at leaft 
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“ the amends itfelf be not a fault) I will prefent you with a piece of a real romance in the 
“© {tory of my peregrination hither. ‘The morning I had the unhappinefs to take my leave of 
“ you and my lady Molkin, 1 bid farewel to the city, and began my journey upon a courfer. 
«© Him [rid to dinner to Egham; and at the end of the town, there it was my good fortune 
“¢ (as we are pleafed to mifcall it) to overtake an exprefs fent from the parliament to the ge- 
“‘ neral, making ceremonies with his horfe, whether of them two fhould Jead the way. I 
«* quickly put an end to their difference, by making Roger take the honour upon him; and 
“ we had not rid far, before we met with fome carriers, that had lately left dover, who affured 
«« us, that the way was very fecure; though prefently after we came to difcover, that thofe 
“ youngfters would not have been very forry, that we had been fnapped by fome of their 
“© party, and been made to take Oxford in our way to Stalbridge,; for we were no fooner 
“< come to Bagot, but we meta carrier coming the way we were going, who affured us, that 
“‘ the cavaliers had eafed-them at Bafingstoke of all their fuperfluous moveables, and were 
“ advanced as far as Hartley-row, the very village, that I had defigned for that night’s lodging. 
“ So believing, that our quarters would be already taken up, we called a council of war to ad- 
«¢ vife and refolve what to do. It was Roger’s opinion, to {tay where we were, till the paffage 
“¢ were made fecure (ftrange, that fo well-armed an head fhould be fearful!) but the meffen- 
‘* ger eafily perfuaded us to go to Farnbam (though both that and all the country in the way 
“< were fmartly alarmed) affuring Roger, that in cafe of danger he could ftrike into a way, 
“ out of the way, to bring us to the place we went to. As we went along, we met divers 
“* little parties, with whom we exchanged fears, and found, that the malignant humours, that 
<¢ were then abroad, had frighted the country into a fhaking ague, till we came to Farnham, 
‘6 which we found empty and unguarded, all the townfmen being gone out to oppofe the 
«* king’s party, and chufing rather to have their houfes empty, than replenifhed with fuch 
“© guefts, as otherwife they were neceffarily to expect. There invited by the coolnefs of the 
“< evening, and the frefhnefs of the garden I was walking in, I almoft loft myfelf in medi- 
“¢ tating, how foolifhly rafh were our controlments of, and repinings at the wife contrivances 
“* of that all-fwaying providence, whofe proceedings fhould be as far above our cenfures, 
“¢ as they are above our reach. How apt are we, upon the leaft thwarting of our defigns, to | 
«* murmur again{t providence, and in a pettifh humour throw the helve after the hatchet, 
“ Je manche apres la coignée, and give ourfelves for gone, when, had we had our will in the 
*¢ means, we fhould have been fruftrate in our expectation of the end! Whereas that fuper- 
* lative wifdom, that we grumble at for thwarting us in the means, by croffing us in the way, 
«¢ brings us the fooner to our journey’s end. With divers contemplations upon this fubject, 
“¢ I went to fupper, and thence to bed, not without fome little fear of having our quarters 
<¢ beaten up by the cavaliers that night; when lo! to fecond my apprehenfions, about the 
« dead of my fleep, and that night, J heard a thundering at the door, as if they meant to 
“ fright it out of the hinges, and us out of our wits. I prefently leaped out of my bed, 
“< in my ftockings and clothes (my vfual night-pofture, when I travel;) and while Roger 
« was lighting acandle, got my bilboa and other inftruments from under my pillow: where- 
“upon Roger opening che door, faw it befet with mufketeers, who no fooner faw us, but 
«: faid aloud, that we were not the men they looked for; and being intreated to come into 
« the chamber, refufed it, and he, that brought them thither, excufed their troubling us, 
“© with as tranfcendent complements as the brown bill could afford. I wondered at their cour- 
“ tefy, till Iknew, that it was the town-conftable, that, making a fearch for fome fufpicious 
«¢ perfons, and coming by my chamber, that wanted a lock, either had a mind to make us 
“ take notice of fo confiderable an officer, or no mind that we fhould fleep, whilft our bet- 
«¢ ters watched ; and for his not coming in, fome accents of fear, that fell from him, made 
«“ me fufpect I was obliged for that to myfelf; and I remember, that juft at the opening of 
«¢ the door, he peeping in, efpied me drawing a piftol out of one of my holfters, which, [ 
« believe, made him fo niggardly of his company. Well, away went my gentleman in pro- 
“ fecution of his fearch, and I e’en took my bows and arrows, and went to fleep. The next 
“ day we dined at Winchefter, and ever and anon, by the trembling paffengers we met, were 
“¢ as nicely catechized concerning our ways, as if we were to be elected in the number of the 
« new lay elders. From thence we reached Suijbury that night, though before we came 
“ thither, we were fain to pafs in the dark through a wood, where we had warning given us, 
“ that about an hundred woodmen (we have got wild Englith too now) lay leiger, where 
« thefe night-birds ufed to exercife their charity in eafing weary travellers of fuch burthenfom 
“¢ things as money and portmanteaus, There was nothing in all my journey vext me fo much 
“* as the gravity of my fteed; for though he were none of the freeft of his legs, yet he kepe 
“© my body ina reftlefs agitation, which was none of the pleafanteft in the world neither ; 
«© and if now and then I did folicit his fides, to perfuade him to gallop (a dialect, that his 
“ feet were utterly unacquainted with) it fhould be thore itfelf, and both ufhered in and epilo- 
«< sized with fo long and fo jolting a trot, that the trouble of it was far greater than the eafe. 
“ At Salifbury I overtook my trunks I had fence thither before; and the next morning took 
“© them along with me over the plain; where when we had gone about half the way, we were 
** {uddenly environed with a party of horfe (beyond whom we might difcover a body of foot) 
“ who came poudering {fo furioufly upon us, that they fcarce gave us leifure to draw; but 
‘© coming nearer, and Kaowing the ftate’s meflenger (as he called himfelf.) they durft not 
3 * meddle, 
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meddle, neither with us, nor with my trunks, which they eyed though very lovingly ; 
“ had not we been there, would, I believe, have opened to fearch for malignant letters, 
“as ufe to be about the King’s picture in a yellow boy. 
countrymen, whom this party of horfe were fent, 
them I faw one poor rogue, lacqueyed by his wife, and carrying a child upon his fhoulders. 
“ A pretty device, methinks, to make thole, who have no goods, to Aight for their wives 
“ and children! Good God! that reafonable creatures, that call themfelves Chriftians too, 
fhould delight in fuch an unnatural thing as war, where cruelty at leaft becomes neceffity, 
“and unprocured poverty becomes a crime; and a man with his whole family muft be fub- 
*¢ ject to be unavoidably undone, becaufe the violence perhaps of thofe very foldiers, that prefs 
“© him, had made him poor. At laft on Saturday night I arrived, God ‘be praifed, at Sva/- 
' “© bridge, and found by experience the truth of that fenfelefs proverb, the longeft way about 
“ is the neareft way home. And here the fair weather, that had been my con{lant companion 
from London hither, as foon as it faw me houfed, took leave of me; in whofe abfence 
“ winter weather has always fo fully and uninterruptedly domineered, that we all fufpect the 
“© almanack-maker of a miftake, in fetting down March inftead of January. It confines me to 
“« my chamber, and is fo drooping, that it dulls me to all kinds of ufeful ftudy, and (which is 
« worft of all) it renders me obnoxious to thefe country vifits (or vifitations rather) which, 
“ you know, ufe to fupply with their length what they want in their goodnefs. As foun as 
“ the weather will give me leave, I intend to take Marfion Bigot in my way to Briffol, to put 
“© fome end or other to the bufinefs IT am loaded with civil language and fair promifes ; 
but I have always obferved, that in the troopers dictionary the pages are fo clofe and thick 

“* written with promifes, that there is no room left for fuch a word as performance. 

“ My Ethics * go very flowly on; neither have I been poffibly able to do any other bufi- 
nefs, fave to make my brother’s fixty trees bear him fome golden fruit, of which, (though 
‘* I did my uttermoft endeavour to ripen it) I mutt gather but one third at May-day next, the 
“ other at &c. 

“ My ftay here, God willing, fhall not be long, this country being generally infected with 
‘“* three epidemical difeafes (befides that old leiger ficknefs, the troo -flux) namely the plague, 
*« which now begins to revive again at Brifol and Yeouil fix miles off, fits of the committee, 
‘© and confumption of the purfe ; to which fo violent expulfives, if fo potent an attrattive, as 


“a letter from you, were but added, it would both extremely fweeten the ftay, and accelerate 
“¢ the departure of, 


and 
faci 
The foot we faw were poor preile | 
not to convcy, but to guard. Amongtt 


“© My dearett fitter, 


** your moft affectionate brother, 
Stalbridge, March 30, 


1646. ‘© and humble fervant, 
* RopertT Boyte. 


Durinc his retirement at Stalbridge, he applied himfelf with great vigour to his ftudies 
of various kinds, particularly thofe of natural philofophy and chemiftry. Nor did he neglect 
to keep up a correfpondence with his friends by letters, fome of which are extant of fo early 
a date as the year 1646, wherein he not only gives an account of his ftudies, but likewife dif- 
covers a great penetration, and a very folid judgment, concerning men and things, far above 
his age. And though he meddled as little as poffible with politics, yet his intereft, his good 
nature, and his piety, would not fuffer him to be an unconcerned {pectator of thofe miferies, 
under which his country groaned ; and in fome of his remarks on men’s prefages concerning 
the confequences of the war, and their expectation of a fettled peace, he paffed a true judg- 
ment, founded on wife and folid reafons, and verified by the event. For however many of his 
friends flattered themfelves with an happy iffue of the war, he had all along different appre- 
henfions of it. I hall infert therefore fome extracts of the letters, according to thefe dates of 


them. The firft was written to Mr. Marcombes, O&tober 22, 1646, from London, where he 
then was. 


‘© Monsieur, 


= IN CE difcountenance of the practice of your language has robbed me of that little 
a S readinefs your converfe had taught me in it, I fhall take the liberty to make ufe of 
“* mine, which I know you underftand equally with your own. 

“© In my laft I promifed you a more full account of fundry particulars, I had then the leifure 
“* but to touch at; and for my difengagement I hall tel! you, that we are in a very doubrful 
“ condition for the prefent, though in all probability a few days will determine either our 
“* hopes or our fears. In England the great and uninterrupted fucceffes have tranfcended as 
** well their own hopes, as their oppofers fears, In England there is not one malignant 

garifon untaken, and in Wales but two or three rocky places hold out for the King, and 
thefe too fo inconfiderable, that they more advantage their enemies forces, by keeping them 
* A treatife, which he was then compofing on that fubject, and ftill ex 


one of his firft books, and was begun before he was twenty years of age. 


tant in his own kand-wsiiing. This w.. 
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from idlenefs, than they are able to prejudice them by their oppofition. The Scots being: 
now to quit the kingdom, the parliament had compounded with them for all their arrears, 
upon whofe payment they are to deliver up their garifons, and retire into their own coun- 
try. The fum- total, being in all 300,000 |. is already agreed upon ; but the firft payment 
is yet in debate. His mayefty is flill at Newcafle. both difcontenting ard difcontented ; 
and the Scots will now, upon their departure out of England, be forced fome way or other to 
difpofe of his perfon, which the houfes have here voted to remain at the difpofition of both 
houfes of parliament. The greater part of men in thefe parts are pleafed to flatter them- 
felves with the hopes of a {peedy fettlement of things; but for my part, that have always 
looked upon fin as the chief incendiary of the war, and yet have by careful experience ob- 
ferved the war to multiply and heighten thofe fins, to which it owes its being, as water and 
ice, which by a reciprocal generation beget one another, I cannot without prefumption ex- 
pect a recovery in that body, where the phyfic, that fhould cure, but augments the difeafe. 
And this ‘opinion of mine is over and above grounded upon fuch politic confiderations, 
(though known to very few befides my felf) that in this 1 muft even with to have lefg 
reafon on my fide, Thofe, that appear for the King in Scotland, are bodied in an army of 
above 8000 men; a power fo formidable in that country, that certainly, if by the Scots ill 
ufage to his Majefty it be provoked, it will be able, if not to conquer, at leaft to ruin that 
beggared kingdom. 

‘* As for Iréland, the news of my lord of Ormonde’s peace with the Irith, together with 
the articles. upon which it was concluded, have, I am confident, reached Geneva long ere 
this. But our lateft intelligence out of thofe parts informs us, that peace is very likely to 
produce its contrary amongft them that made it, not only by dividing betwixt the Irith 


‘ and thettifelves, for not only the Irith attempted, though vainly, to furprife my lord of 


Ormonde, and cut off his party, whilft they were in their quarters; but the belt general, 
and moft numerous army, together with divers of their greateft towns, have pofitively 
declared againft the peace ; to which the old Englifh or catholic lords of the Englith pale, 
(fo we call the counties about Dudiin) with many others, have fubmitted; fo that thefe 
two flints are ftriking fuch fparks, as are like to kindle a fine bonefire for the Englifh, if 
they have the wit but to lay hold on the opportunity, and blow thefe private difcontents 
into a civil war. Now this relation, however it feem not to carry with it any great proba- 
bility, am the more apt to believe, becaufe it is credited by the knowledge of the Irifh 
interefts ; for the lords of the pale, though by manners and inclination Irifh, yet being 
Englifh by defcent, do with reafon fufpect, thatif they give way toa total expulfion or ex- 
tirpation of the Englifh, their turn will come next to drink out of the fame cup ; and there- 
fore are very willing, by affenting to this peace, to fecure themfelves from that fear, and 
from the manifeft danger, that threatned them from their nearnefs to Dudiin, in the pro- 
teftants hands, and the moft confiderable place of the kingdom. On the other fide, the 
mere natives promifed themfelves for the general, by this rebellion, to exchange the throne 
‘of England for St. Peter’s chair; or at leaft to thake off the Englifh yoke for that of fome 
foreign prince of their own religion ; and in particular the nobility had already devoured 
in their greedy hopes.all the proteftants eftates; upon whofe prefumed acceffien they built 
ftrange and imaginary caftles in the air. And the clengy, the main firebrand of this 
rebellion, expected no lefs than to be reinftated into their ancient poffaffians ; fo that both 
thefe latter parties being thus fruftrated of their hopes, endeavour to foment among the 
people (very fit tinder to catch at fuch a fire) a dillike of the prefeme peace, which the 
former oppofe by their authority, and the latter by thundering out excommunications 
againft all thofe, that do act; a courfe, that has a ftrange influence upon that kind of 
people, whofe fuperftition makes them believe a reality oftfarce in thofe {care-crow-thunder- 
bolts, that derive all their power only from the people’s wealknefs, and are terrible -for 
nothing, but becaufe they are pleafed to fear them. 
“« Tris day with kingly ftate was buried the great earl of #/fex, having 400 afficers, not 
one fo low as a captain, the houfe of peers, the houfe of commons, the city, and the 
affembly of divines, for his mourners, and all the other parting compliments of honour, that 
ever fubject could afpire unto. His ficknefs was an apoplexy, which did not long make 
him linger; and thus he, that had efcaped fo many mutinies, at laft perifhed by a mutiny 
of the-humours. But I have ufually obferwed, that in thefe great funeral ,folemnities, ithe 
pageantry of forrow has eaten up the reality; and the care of the blaze diverted men from 
fnourning. Befides thefe coftly flatteries of the dead (with negle&t of the poor, whom 
that charge might keep alive) feem to endeavour to make them guilty of prodigality in 
their very graves, whilft it waftes that upon a fenfelefs carkafs, that is to it as ufelefs, -as it 
is needlefs ; whereas it were much better for them to procure the prayers of the living, chan 
their admiration. ; ; 
«© My lord of Inchiquin’s abfence from Muyfter, the greater part of this fammer, by leaving 
my brother Braghill the fole command of his army,-gave him an opportunity to manifett 
to the world his gallantry, which ‘he did with an unwonted fuccefs ; and that:no lefs con- 
ftant than it was great. But his own wants at home at laft reduced him to that ftarving 
condition, that when he prayed for his daily bread, his requeft reached at leaft as far.as his 
expectation. He is now there foliciting for Tpplies for diltreffed Munster, which, theugh 
“ very 
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* very liberally voted, are fo flow in their difpatch, that many think they have juft caufe to 
“¢ apprehend, that the phyfic will not get thither, before the patient be dead: His a¢tions 
“* have hereby gained him a peneral efteem ; and he has (if he were pot my brother, I durlt 
“ fay defervedly) acquired the repute of none of the leaft wits of the time. He and I 
“¢ within thefe ten days intend, God willing, for the Weft, in order to his journey to Munfter, 
« whither he is now to carry over, under his own command, a gallant brigade of 4000 effec- 
«© tive foot and 1509 horfe, for the parliament, in that province, till the émfuing {pring enable 
* them to tran{port thither a more confiderable power. 

“* Tue prefbyterian government is at laft fettled (though I fearce think it will proye long 
_ © lived) after the great oppofition of many, and to their no lefs diflike,; though’ it feemed 
“© very high time unto others, that fome eftablifhed and ftrict difcipline fhould put a reftraint 
“* upon the {preading impoftures of the fectaries, which have made this diftracted city their 
‘© general rendezvous, which entertains at this prefent no lefs than 200 feveral opinions in 
“ point of religion, fame digged out of thofe graves, where the conderfiining decrées of prj- 
“ ‘mitive councils had long fince buried them; others newly fathioned in the forge'of their 
‘© own brains; but rhe moft being new editions of old errors, vented with fome honourable 
“ title and modern difguifements ; fo that certainly if the truth be any where to be found, ‘ir 
« is here fought fo many feveral ways, that one or other muftneeds light upon it. But others, 
* that juftly pretend to a greater moderation, fufpeét, that our dotage upon our own opini- 
“ons makes us miftake many for impoftures, that are but glimpfes and manifeftations of 
“* obfcure or formerly concealed truths, or at leaft our own pride and felf-love make us ag- 
*© srayate very venial errors into dangerous and damnable herefies. The parliament is now 
“¢ ypon an ordinance for the punifhrhent of many of thefe fuppofed errors; but fince their 
« belief of their contrary truths is confeffedly a work of divine revelation, why a man fhould 
* be hanged, becaufe it has not yet pleafed God to give him his fpirit, I confefs, I am yet 
«co underftand. Certainly to think by a halter to let new light into the underitdnding, or 
« by the tortures of the body to heal the errors of the mind, feems to me like the applying 
«<a plaifter to the heel, to cure a wound in the head; which doth not work ypon the’ feat of 
« the difeafe. 

“ My brother Brogbill continues very much your friend, and, I am confident, will be very 
‘¢ ready upon occafion to realize his profefijons; and the like I dare boldly affirm of my 
& fitter Ranelagh,’ Anemployment fit for you we cannot yet procyre, becaufe all our no- 
*¢ bility ftands at a gaze, to fee whether the iffue of the treaties now in debate will be 
“ either peace or war; in either of which cafes it is probable, that a good many of them will 
«¢ make vifits to foreign climates. 

“© Tue fadnefs of your condition I very much refent, and would offer you my afliftance 
“ to fweeten it, if I did not think the proffer fuperfluous; hut truly I believe it would Jefs 
s¢ afflict you, if you were a fpeCtator of our miferjes here, where every day prefents ‘us witl 
«¢ much more unufual difpenfations of providence, where I mylelf have been fain to borrow 
** money of fervants, to lend it to men of above 10000 I. a year. 

“* | was yefterday in company with our Jrifo St. fuftin, the archbifhop of Armagh , and 
« having told him, that you unfolded his myftery of the Incargation in French, he feethed very 
“ willing, that you fhould publifh it, upon the affurance I gave him of the fidelity of its 
“tranflation. * * * * * * , 

* AND now it is high time I fhould give you fome account both of myfelf and of my con- 
“ dition ; which truly hath been chequered with a great deal of variety of fortiine, anda 
“ great many viciffitudes of plenty and want, danger and {afety, fickpefs and health, trouble 
“ and eafe; wherein I were guilty of an ingratitude great as the favour I have received, if I 
* did not acknowledge a great deal of mercy in God’s difpenfation towards me ; which , truly 
*< hath been fo kind, as oftentimes to work my good out of thofe things I moft’ feared the 
** confequences of, and changed thofe very dangers, which were the object of my apprehen- 
** fion, into the motives of my joy. I was once a prifoner here upon fome groundlels fafpi- 
“* cions, but quickly got off with advantage. The roguery of Zom. Murray gave me a great 
“ deal of trouble to difcover and prevent; but I thence reaped the henefit'of making! futther 
“« difcaveries into oeconomical knowledge, than ever otherwife I fhould have done.”’’] turned 
** him away laft year, to let him know, that I could do my -bufinefs yery well without him ; 
‘* but now, having attained toa knowledge of my own fmall fortune beyond the ‘poffibility 
“* of being cheated, Iam likely tp make ufe of him again, to fhew my father’s fervants, that 
« T with no hurt to the man, but to the knave. . ane 

“« | nave been forced to obferve a very great caytion, and exact evennefs jn my carriage, 
“* fince I faw you laft, it being abfolutely neceffary for the prefervation of a perfon, whom 
“* the unfortunate fituation of his fortune made obnoxious to the” jnjuries oe both parties, 
‘* and the protection of neither. Befides I have been forced to Jive at a very ‘high rate, 
** (confidering the ineonfiderablenefs of my incomes) and, to furnifh aut thefe expences, 
“ part with a good thare of my land, partly to live here like a gentleman, and partly to 
‘© perform all that I thought expedient in order to my Irifh eftate, out of which I never yet 
© received the worth of a farthing. * * * . 

“* As for my ftudies, I have had the opportunity to profecute them but by fits and {natches, 
~ “ as my leifure and my occafions would give me leave. Divers litele effays, both in verfe and 

“ profe, 
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*¢ profe, I-have taken the pains to fcribble upon feveral fubjects ; fome of the leaft bad of 
“* which I fhall venture to fend you over, as foon as my next vacation {pares me time to lick 
“¢ them into fome lefs imperfect fhape. 

‘; Tue Erhbics hath been a ftudy, wherein I have of late been very converfant, and defirous 
«© to call them from the brain down into the breaft, and from the fchool to the houfe. I 
“¢ have endeavoured to make it not only a Janthorn, but a guide, in a juft, though a brief 
** treatife, that I am writing of it; having already with much trouble in fome fixteen chap- 
*¢ ters travelled through the moft difficult part of it, and that wherein I faw others deficient, 
** I believe I fhall leave the reft to be compleated by thofe, who enjoy more leifure. 

«© Tue other humane ftudies I apply myfelf to, are natural philofophy, the mechanics, 
“© and hufbandry, according to the principles of our new philofophical college, that values 
“* no knowledge, but as it hath a tendency to ufe, And therefore I fhall make it one of my 
‘¢ fuits to you, that you would take the pains to enquire a little more thoroughly into the 
“ ways of hufbandry, &c. practifed in your parts; and when you intend for Exgland, to 
“ bring along with you what good receipts or choice books of any of thefe fubjects you can 
“© procure; which will make you extremely welcome to our zuvifible college, which I had 
“* now defigned to give you a,defcription of, but a gentleman, whom I have been forced to 
“¢ keep talk with all the while I was writing this, together with the fear of having too much 
‘¢ already trefpaffed upon your patience, call upon me to.end your trouble and this letter 
“ together.” 


He was likewife at London in February 1646-7, whence he wrote the following letter, 
dated the 2oth of that month, to Mr. Francis Tallents, then fellow of Magdalen college in 
Cambridge. 


Sh 
“ ‘Y SHOULD venture to apologize for my filence, if I thought it not lefs guilty than 
fs meritorious; fince to reprieve you from the importunity of my letter, I have hitherto 
“© denied myfelf that happinefs, that your civility makes me confident I might have enjoyed 
‘© by the receiving of yours. I have been every day thefe two months upon vifiting my own 
‘< ruined cottage in the country; burit is fuch a labyrinth this London, that all my diligence 
** could never yet find the way out on’t, and hath but juft now put me in a probability of 
© leaving it within thefe two or three days. The beft on’t is, that the corner-ftones of the 
“< invifible, or (as they term themfelves) the philofopbical college, do now and then honour me 
with their company, which makes me as forry for thofe preffing occafions, that urge my 
<* departure, as I am at other times angry with that folicitous idlenefs, that I am neceffitated 
“ to during my ftay ; men of fo capacious and fearching fpirits, that fchool-philofophy is 
‘« but the loweft region of their knowledge ; and yet, though ambitious to lead the way to 
“‘ any generous defign, of fo humble and teachable a genius, as they difdain not to be di- 
«¢ rected to the meaneft, fo he can but plead reafon for his opinion; perfons, that endea- 
‘¢ your to put narrow-mindednefs out of countenance, by the prattice of fo extenfive a charity, 
“¢ that it reaches unto every thing called man, and nothing lefs than an univerfal good-will 
‘© can content it. And indeed they are fo apprehenfive of the want of good employment, 
«© that they take the whole body of mankind for their care. 

“ Bur left my feeming hyperbolical exprefiions fhould more prejudice my reputation than 
‘¢ it is able any ways to advantage theirs, and I be thought a liar for telling fo much truth, 
‘¢ I will conclude their praifes with the recital of their chiefeft fault, which is very incident 
“ to almoft all good things; and that is, that there is not enough of them. 

‘“¢ For news, I believe you do not ignore, what a ftream of fuccefs the parliament, fince 
“ [ had the honour to fee you, has had. I will only now take the freedom to tell you, that 
“¢ Tam greatly afraid, moft men flatter themfelves in their prognoftications of peace, which 
¢¢ are calculated rather to the meridian of their defires, than-to that of their reafon, And 
«© though I muft confefs, the traveller feems to be very near the inn, yet I know not why 
* the horfe may not ftumble at the threfhold; for I am fomewhat unapt to perfuade myfelf, 
“ that the judgment will ceafe, while the caufe continues; but am rather very ready to ap- 
“< prehend, that while adverfity makes fome obftinate, and others wanton, though the war 
‘© perhaps may die, the judgment will be kept alive. The pulpits were never more adorned 
“¢ with excellent divines, than they now are here, but with fo unfuitable a fuccefs in many 
“ ofthe people, that I can fometimes think it no breach of charity to believe, that the 
“« {mall-pox has ftricken inward, and many of them have but banifhed their vices from the 
“* body into the heart. For my part, the excellency of the miniftry, fince waited on by 
“© fuch an improficiency, increafes my prefaging fears of the approaching mifery of the peo- 
“ ple; forI fhall eafily be drawn to fufpect that horfe to be very fick, that thrives not in fo 
“¢ “plentiful a pafture. And truly, methinks, it is but a very fad fymptom, when the phyfic 
“* augments the difeafe. For matter of fects, it feems, that moft of thofe at 4m/erdam have 
‘** been returned us over by bill of exchange, which our Englifh fearchers have been fo in- 
duftrious to improve, that there ate few days pafs here, that may not juftly be accufed of 
the brewing or broaching of fome new opinion. Nay, fome are fo ftudioufly changling 
in that particular, they efteem an opinion as a diurnal, after a day or two {carée worth 
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“© the keeping. If any man have loft his religion, let him repair to London, and Tl] warrant 
«© him, he fhall find it: I had almoft faid too, and if any man hasa religion, let him but come 
‘© hither now, and he fhall go near to lofe it. Pray God, it fare not with religion amongft 
«« thofe novelties, as it does fometimes with a great commander, when he 1s taken prifoner 
“© by a company of common foldiers, who every one tugging to have him for himfelf, at laft 
*¢ pull him to pieces, and fo each get a limb, but none enjoys him whole. For my part, I thall 
‘© always pray to God to give us the unity of the fpirit in the bond of peace, and defire you 
“ to believe, that, amongft all the apoftafies of the time, I fhall be the leaft capable of being 
“ feduced by that, that may oppofe my being and continuing fo, 


Your moft affectionate friend and faithful fervant, 
Rozert Boye. 


Mr. Zallents, to whom this letter was written, had been, while he was an under-graduate, 
fub-tutor to feveral fons of the earl of Suffolk (one of whofe daughters was married to lord 
Broghill,) being removed from Peter houte to Magdalen college for that purpofe; and about 
the year 1642 travelled abroad with them as their tutor. After his return,,he became fenior 
fellow and prefident or vice-mafter of his college ; and having fpent near twenty years in the 
univerfity, was fettled of St. Mary’s in Shrew/bury, whence he was ejected for nonconformity 
in 1662. In the year 1670 he went a fecond time as tutor to two young gentlemen, Mr. 
Bofcawen and Mr. Hamden. In the laft part of his life he was paftor to a congregation of 
proteftant diffenters at Shrew/bury, where he died April 11th, 1708, in the 89th year of his 
age. He was author of the Chronological Tables *. 

Mr. Boyle returned to Stalbridge foon after his writing the abovementioned letter to 
Mr. Talents, as appears from one to his fifter, the lady Ranelagh, dated there Feb. 27, 1646-7, 
in which he writes as follows: 


s¢ * * * As to my Dublin bufinefs, I muft expect from your fpeedy information (I now 
** beg of you) of their names, to whom the parliament has given power to oblige me there, 
‘© directions both how to frame, and to whom to addrefs my:requeft. I muft acknowledge 
“to you, among{t God’s mercies of the firft magnitude, both my lord of Ormonde’s unex- 
‘¢ pected coming in, and the parliament’s lefs expected difpatch ; though both very confo- 
“« nant to the wonted method of that gracious providence; that we find then oftentimes the 
«© neareft for our refeue, when that is furtheft from our expectations: For my part, Iam bold 
** to believe, had we no other arguments to prove a providence, yet the ftrange revolutions, 
*© of which in fo fhort a time our ruined country has been the unhappy fcene, were more 
“« than fufficient to demonftrate that truth, to which alone I thall allow a greater infallibility, 
* than to that other moft certain one of my being, F 


Sifter,, your moft truly affectionate 
brother and humbleft fervant, 


Rosert Boye. 


His next letter, dated from the fame place, March 6, 1646-7, fhews, that he was then 
entering upon his chemical ftudies. 


“© * * * TuaT great earthen furnace, fays he, whofe conveying hither has'taken up fo 
** much of my care, and concerning which I made bold very lately to trouble you, fince 
<< J laft did fo, has been brought to my hands crumbled into as many pieces, as we into fetts ; 
‘* and all the fine experiments, and caftles in the air, I had built upon its fafe arrival, have 
‘¢ felt the fate of their foundation. Well, I fee I am not defigned to the finding out the 
* philofophers ftone, I have been fo unlucky in my firft attemptsin chemiftry. My limbecks, 
“* recipients, and other glaffes have efcaped indeed the misfortune of their ingendiary, -but 
‘© are now, through the mifcarriage of that grand implement of Vulcan, as ‘ufelefs tome, 
*¢ as good parts to falvation without the fire of zeal. Serioufly, madam, after all the pains 
‘* T have taken, and the precautions I have ufed, to prevent eh furnace the difafter of its 
“ predeceffors, to have it tranfported a thoufand miles by land, that.I may after all this 
** receive it broken, isa defeat, that nothing could recompence, but that rare leffon it teaches 
“me, how brittle that happinefs is, that we build upon earth.” : 


His acquaintance with Mr. Samuel] Harthb began very early.’ ‘The father of that gentleman 
was a very confiderable merchant in Poland; but obliged, on account of his 4ttachment to the 
proteftant religion to retire to Elding in Pruffia. “Flis two firft wives were Polifh ladies, of 
noble extraction, and his third, the mother of Mr. Samuel Hartlib, had two fifters, both.of 
whom were very honourably niarried, one to Mr. Clarke, the fon of a lord mayor of London, 
afterwards to Sir Richard Smith, a privy counfellor, and at laft to Sir Edward Savage ; and the 


* See his character by Mt. Marthew Henry fabjoined to his Funeral Sermon. 
VoL. V. f other 


Hosted by Google 


2.2, 


The LIFE of the honourable RoBERT Boy Le. 


other to Mr. Peake, a younger brother of a gaod family *. Mr. Hartlb, Mr. Boyle’s friend, 
came to England about the year 1630, and {oon diftinguifhed himfelf by his great zeal for 
the improvement of natural knowledge, and making it ufeful to human life. For which 
purpofe, befides what notices he could procure at home, he entertained a conftant correfpon- 
dence with the virtuofi in moft other parts of Europe, and Aézlton, in his Tratiate of Education, 
which he addreffed to him, fpeaks of him, as ‘‘ a perfon fent hither by fome good provi- 
< dence from a far country, to be the occafion and the incitement of great good to this 
“ ifland.? He obferves likewife himfelf in his letter to Dr. Worthington abavecited, that ‘* as 
“ Jong as he had lived in England, he had {pent yearly out of his own betwixt three and fous 
<«¢ hundred pounds fterling. And when, fays he, I was brought to publick allowance, I have 
“© had from the parliaments and councils of ftate a penfion of three hundred pounds fterling a 
“© year, which as freely I have fpent for their fervice and the good of many.” But notwith- 
ftanding the eminent advantages, which the public had reaped from his writings, and the 
affiftances he had given to thofe of other men, he was reduced, after the, Reftoration, to very 
neceflitous circumftances, as appears from the letters of Dr. Worthington ta him, pyblifhed at 
the end of that divine’s Mifcel/anies, and from a petition’.of Mr. Harikd to the houfe of 
commons, that “ he might find from their goodnefs and bounty fome relicf in his diftrefled 
< condition, by being freed from his debts, and put in a capacity to continue his {ervice to 
‘< the public, to advance in his generation the beft obje¢ts for the ufe of mankind in all kinds.” 
The firft letter I find of Mr. Boyle to him was dated from Stalkridge, March 19,, 1646-7. 


“ Dear Mir. Harthib, 


“ WNEED a great deal of rhetoric to exprefs to you, how great a fatisfackion I received 
<s in the favour of your letter, both for the fake of the therhe, and more far that of the 
«© author. But my contentment was greatly qualified by the mifcarriage of the generad 
«© writing (which fhould be ftiled the Univerfal Truchman, or General Interpreter, if I were 
© to be godfather) you were pleafed to fend me; for the commendations you give it are too . 
‘< great not to make me very fenfible of its lofs. If the defign of the Real Charafter © take 
« effect, it will in good part make amends to mankind for what their pride loft them at the 
“ tower of Babel. And truly, fince our arithmetical characters are ynderftood by all the na- 
“ tions of Europe the fame way, though every feveral people exprefs that comprehenfion 
“ with its own particular language, I conceive no impoffibility, that oppofes the doing that 
“© in words, that we fee already done in numbers. As for the pneumatical engine, that I ufe 
“ to call a wind-gun, which you mention in your letter as prefented to the king, and for- 
“< bidden by him to have any companions, fure the artift, that received the command, was 
“‘ more ingenious than obedient; for I remember very well to have feen one of them not 
“ exceeding in bignefs, nor differing much in fhape from an ordinary carabine, which being 
«© charged by the fole impreffion of the air, would; by violence of the contra¢ted Boreas, fend 
«© forth a leaden bullet, juft the caliber, with force to kill a man at twenty five or thirty paces 
«¢ diftance from him. ‘This wind-gun I faw both charged and difcharged ; and now it comes 
<¢ into my mind, I read, not long fince, in a late mechanical treatife of the excellent Aderfennas, 
“¢ both the conftruétion and the ufe of this engine; and amongft the ufes one, whofe ftrata- 
<< gem obliged me to take ef it particular notice; and it was, how by the help of this inftru- 
<< ment to difcover the weight of the air ; which, for all the prattling of our book-philofophers, 
<¢ we mutt believe to be both heavy and portderable, if we will not refufe belief to qur iénies. 
“ Your Imago Soctetatis, and your Dextera Amorts, I have great longings to perufes and though 
“< with a deep fenfe of my infufficiency, I fhall very freely exprefs my obedience in deliver- 
“ing the opinion of 

“ Your humble fervant, 


“ RopERT Borie. 
Tue next letter extant to that geritlenian is of the 8th of April, 1647. 
“ Dear Mr. Harthb, | 


HOPE I fhall need none other apologies for my laft week’s filence, than my abfence 
hence,, when your lettets arrived here. Your Jmago Sacietatis with a great deal of delighe 


a a 
nn 


I have perufed, but muft beg fome leifure to acquaint you with my opinion of it, which 
now were almoft impolfible for me to do, I having already prefented it toa perfon of quality, 
with whom if it take fuitably to my withes, it may thence have no obfcure influence upon 
the public good, concerning’ which I have lately traced a little dialogue in my thoughts, 
which my unceafing domeftic diftractions will by no means as yet permit me to blot paper 
‘¢ with. The epiftle prefixéd to the Jmago.is both pithy and to the purpofe. And truly I am 
“* extremely glad to fee a perfon of Mr. Hall’s years employ, in attempts of this nature, that 


a ann 
vn nnn 


2 Mr. Samuel Hartlib’s letter to Dr. Fohn Worthington, Aug. 3, 1660, communicated py Mr. Foba Ward, 
profeffor of rhetoric in Gre/ham college. 
» Communicated by Mr. Ward. 
© This feems to relate to an excellent defign, which was afterwards executed by Dr. ‘ohn Wilkins, and publifhed 
at London, 1668, in folio, under the title of 4x Effay toward: a Real Charader, and a Phifofophical Language. 
ee youth, 
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“© youth, which the moft of thofe, that are as little indebted to time as he, think too good for 
“ their Maker, though they think it not too good to be fquandered -away. Campanella’s 
“© Crvitas Solis *, and that fame Refpublica Christianopolitana, which he mentions, wil! both of 
« them deferve to be taught in our language. Of the Utopia he is modelling, though I cannot 
<¢ judge. before it fees the light, yet my expectations will be none of the fmalleft, if I pro- 

portion them to the ingenuity of the author. And for the Divine Ematlems, that-he makes 
«¢ us hope for, I muft referve my fenfe of them for their perufal, fince the opinions I embrace, 
«< both about the nature and the teaching of virtue, will doubslefs appear as paradoxical to 
‘* others, as they feem probable to me. For thofe defigns of Mr. Hai’s Tutor, which-you 
‘¢ have fo appropriatingly chriftened, I believe the requefts ef the excommunicated ‘petition 
«© now on foot in the army will fcarge receive a flower fatisfaction ; for the particulars, in which 
« he requires it, do not only afk a profound knowledge and folid judgment (qualities of 
«< themfelves not very epidemical) but likewife a leifured anda great multiplicity of reading, 
«<< and fo an intimacy as well with authors as with things; qualities; that in this ftirring and 
“<< neceffitous age (where men are forced to court don Plutus and my lady Fortune with moté 
‘¢ affiduity than the Mufes) make very unfrequent matches in the felffame perfon » ‘befides 
«< that the diffenting opinions of the Proleameans, the Tychowiaps, the Copesnicans, (to which I 
<¢ was once very much inclined,) and the other novelifts, are both fo irreconcilable among 
‘© themfelves, and leave a man fo little latitude of neutrality, that it will be: perhaps but one 
s: remove from impoffible, precifely to declare, what has. been hitherto both perfectly dé: 
*¢ monftrated and confeffedly on all fides; the one taking that (as I have known by experience, 
<¢ when I ftudied that problem of the earth’s peregrination) for an undeniable demonftration, 
s¢ which the other will either abfolutely rejeét asa paralogifin, or at leaft calf ‘in queftion, 
“¢ as no moré than a bare probability. yy 

“< Your Common Writing (for which you have my humble thanks). is. at laft come fafe to 
«¢ my hands; but my occafions have not yet allowed the leifure to fix my:thoughts upob- it: 
«¢ only if the dictionary (whofe edition, had my withes the power to {wiften it, fhould be 
«< very fudden) do not overt-{well and difeafe 1c of a tympany, methimks the bulk of the 
¢* grammar Is very reafonable in reference to what the title promifes, which I was well plédfed 
<< to fee fa, apprehending (nor are my fears yet entirely fupprefied) left thar this way of 
¢¢ faving the labour of learning a language fhould prove like a new device, I have lately 
<< feen, to perform all the operations of arithmetic by the help of an inftrument, where 1 
«* found it much more difficult to learn the nfes of the inftrument, than the rules of the art: 

« Tuat in my laft I took no notice of Mr. Duny’s excellent difeourfe of teaching logic, 
«© wasnot.at all my neglect, but the treagheroufnefs of my memory; for which meaning to 
«< apologife to the author himfelf, I fhajl for this time add no more to your trouble, but 4n 
“< humble requeft to affure him, that I am his, anc yourfalf, thac J am 


23 


‘© Your moft really affectionate friend and humble fervant, 
’ . ‘ORGRERT Bovrs. 


Tue letter, which he wrote on the 3d of May, 1647, to Mr. ohn Dig, famous fot his 
attempts to reconcile the Lutherans and Calvinifts, will thew Mr. Boyle’s otters tion; at that 
time, with refpeét to differences in religious opinions. TRY Bs 


<¢ WT has been long, fays he, as well my wonder, as my stief, to fee*fuch comparatively 
« I petty differences in jidgment make fuch wide breathes and vaft divifions in affection. 
<¢ Tt is ftrange, that men fhould rather be-quarrelling for a few trifling “opinions, wherein they 
«¢ diffent, than to embrace one another for thofe many fundamental truths, wherein they 

agree. For my own part, in fome two or three and forty months, that I fpent in the very 
town of Geneva, as I never found that people difcontented with their’ éwn church-govern- 
<¢ ment (the gallingnefs of whofe yoke is the grand feare-crow, that frights us ‘Here 3) fo gould 
«© T never obferve in it any fuch tranfcendent excellency, 'as could oblige’*me either to’ Balt 
«¢ heaven againft, or open Newgate for all thofe, that believe they thay be faved under 
<¢ another. Wherefore I muft confefs, it would be extremely my fatisfaction, if I could ‘fee, 
** by God’s bleffing, your pious endeavours of twifting our froward parties into a moderate 
<< and fatisfactory reconcilement, as fuccefsful, as I am confident they will be prudent and 
‘«< ynwearied. As for our upftart feétaries (mufhrooms of the laft night’s fpringing up) ‘the 
s* worft part of them, if -not exafperated by, inftead of lighting them inté the right way 
«¢ with the candle, flinging the candleftick at their heads, like Fongh’s gourd, fmitten at the 
s© root with the worm of their irrationality, will be as fudden in their decay, as they were 
‘¢ hafty in their growth; and indeed perhaps the fafeft way to deftroy them ‘is rather tg leg 
<< them die, than attempt to kill them.” * | 


On the 8th of the fame month he wrote the following letter to Mri Harfitp. 
* This piece contains the idea of a commonwealth, after the mafner of Sir Thomas More’s Utopig, and is printed 
with Campanella’s Realis Philofophie Epilogiftice partes quatuor, at Francfort, 1623, in 4to, 
“© Dear 
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“ Dear Mr. Hartho; 
“© WT was very needlefs in your laft to make apologies for the glad parliamentary news you 

| sbegan your letter with ; for befides that its goodnefs authorifes its nature, and were able 
‘© to prefer fo pleafing a difobedience to the moft exact coinpliance with my d€fires ; befides 
«¢ this, I fay, youtintereft yourfelf fo much in the Jnvi/ble College, and that whole fociety is 
‘s {o highly concerned in all the accidents of your life, that you can fend me no intelligence 
<< of your own affairs, that does not (at leaft relationally) afflume the nature of Ufopian. 
s¢ And truly, Sift for my particular, had you been to coin and fhape news, not fo much to 
“‘ inform, as tosdelight me, you could fcarce have made choice of any, that were more 
«< welcome, eitherto my wifhes for their own particular fatisfaction, or for thofe, that I dedicate 
«¢ to the good of the public, which can acknowledge your merits with no advantage, that 
«¢ has not a direét tendency to its own, and which, by the higheft expreffions of gratitudé 
<¢ for your fervice to it, does;but enable your zeal to multiply andcontinue them. Fhe 
“© phrafés of the ordinances (which thefe alone of yours have brought me into charity with 
<¢ again) were indeed extreémiely civil in refpedt‘of ‘thofe, that framed them; and yet but 
‘© barely juft in regard of -him, for whom they were defigned. Certainly the taking notice 
‘c of, and countenancing men of rare induftry and: publick {pirit, is a piece of policy as vaftly 
<* advantageous to Hill ftates, as it is ruinoufly negleétéd' by the moft. And therefore we may 
‘¢ evidently obfetve thofe commonwealths (as the Hol/anders and the Venetian) to be the moft 
«« happy and the moft flourifhing, where ingenuity*is courted with the greateft encourage- 
<¢ ments. Mr, Ha/’s unmerited.elogium of te I rauft'in juftice'afcribe rather to his civility, 
‘s than to his opinioh s to the formér of which I am alfo redevable for a very hand{om com- 
<< plimental letter, he was lately pleafed to honour me with, to which I fhall requeft a fpeedy 
«© conveyance’ of the inclofed (though unfuitable) anfwer, and a belief, that 4 lift it nor 
<¢ amongft the Jéaft of your favours; to procure me.the acquairitancé of a perfoh,; that treading 
«* antipodes to the ftrain of his contemporaries, has September in. his judgment, whilft we 
‘* can fcarce find April upon his chin. 

‘, My fenfe of his propofitions concerning the Collége I muft‘neceffarily fufpend, till a more 
<¢ exquifite information of the particulars of his whole defign. Only by the by I fhall take 
«<< the freedom to tell you, that though I efteem Mr. Hall very moderate in the point of pe- 
© cuniary duties, you can fcarce be too tender in tafking young collégiates as to the duties af 
*¢ the brain, fince they being all of them to be perfons of quality dnd voluntiers, will hardly 
«¢ fulpport with alactity any thing, that favours of conftraint ; befides that the gallantry and 
‘¢ noblenefs of: ¢heiridwn principles will carry them on unimpofedly to do much’more, than 
<¢ your ftricteft canftitutions can reafonably: enjoin them. '’Thé expedients you propofe to 
«© Mr. Hal/s tutor are not at-all unlikely to také }:and-the applications you counfel him to 
<¢ make to thofe three famous mathematicians, can-promife a great deal of probability for 
<¢ their fuccefs: efpecially Gaffendus, a great favourite of mine, I take to bea very profound 
‘¢ mathematiciany;as.well as an excellent aftronomer, and one, that has collected a very ample 
<¢ ‘treafury of numerous and accurate obfervations of all, that belongs to the abftrufe fcience 
‘Sof thofe fublimer bodies. I find you very happy,'or rather very judicious, in the nominating 
‘° of the perfons, Mr- Ha/Ps tutor is by you addreffed to; and am confident, as well as you, 
“«¢ that thofe elevated fpirits wil] not prove half fo coftive and {9 pedantical, as the grear 
© fcholarians of our colleges, whom yet I am apt enough to pardon, in confideration of the 
“¢ ufefulnefs (for-the-moft part) of, the knowledge they conceal, which perhgps being ad- 
<¢ mired but as-long as kept in 4 my,tery, animparting difcovery would depreciate, : 

«¢ Tue rife you have now to, refyme your.former correfpgndencies with, the great Mer- 
« fennus, I hope you will greedily, embrace, he being a map truly incomparable. in his owa 
<¢ way, and the pmechanics he. tranfcends,in as,greatly beneficial as little underftood. The 
« Englifhing; of, and additions tq Oughtred’s Clqvis,; Mathematica does much content me, I 
‘¢ having formerly.fpent much, f{tudy,on the original of that algebra, which I have long fince 
“¢ efteemed a much,;mare inftrudtive way of logic,.than that of <i/forle. No body has yet 
<© "been charitable enough to fend meeither the:long defired Office af Addrefs, or Mr Dury’s 
«¢ wifhed for difcaurfé concerning Accommodation; though my longings for their fight have 
“¢ been very {uitable.to the coptentments I expeét from their perufal.. £ have written a long 
« letter to Mr. Dury, ‘by the fame polt, that is-go,deliver you this; and it shall, not be the 
“< neglect of my-improving myirhetoric to thg,yttermoft, that, fhall_impede my prevailing 
*¢ with him, by exemplifying his rules, to clothe with flefh and ,fkin his exeellent fceleton 
© of the Art of Reafoning. + mgt aye i 2 
- “st For your bedfellow’s receipt, for the ftone,,(whigh certainly wants a parallel, if st be not 
te” more eafy than effectual) Iibefeech you tp satura, fer (together .with the. prefent of my 
‘ce Rumble fervice) “molt humble thanks, which’ I mean very fhortly, God willing, to-pay 
‘ you in an epiftle I have drawn up to perfuade men to communicate all thofe fuccefsful 
<< receipts, that relate either to the prefervation or rpeayery of our health ; to which (if you 
<¢ will pardon mea cfinch) I fhall “add; ‘as to" thé difeafe laft named (fo cruél in its tor- 
<* tures, and fo fatal in its cataftrophe) that they muft have their hearts more hard than 
*« ayery ftone, that can refufe-aYanative remedy ‘for the ftone. ) 
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‘© As for me, during my confinement to this melancholy folitude, I often divert myfelf 
at leifure moments in trying fuch experiments, as the unfurnifhednefs of the place, and 
the prefent diftractednefs of my mind, will permit me ; which when once my vacant 
intervals of time will give me leave to blot paper with, and make fome fhort difcourfes and 
reflections upon, you may (with all the fervices you fhall be pleafed to command their 
author) confidently expect from, 


a Ra nA 
a HR A A A 


** Sir, your moft affectionate friend and humble fervant, 


“ Rogert Bove. 


Tue Invifible College, which Mr. Boyle fpeaks of in this letter, as well as in thofe -to 
Mr. Marcombes and Mr. Tallents, probably refers to that affembly of learned and cu- 
rious gentlemen, who, after the breaking out of the civil wars, in order to divert themfelves 
from thofe melancholy fcenes, applied themfelves to experimental inquiries, and the ftudy of 
nature, which was then called the new philofophy, and at length gave birth to the Royal 
Society. This affembly Dr. Wallis, who was one of its members, gives the following account 
of *. “ About the year 1645, (fays he) while I lived in London, I had the Opportunity, to 
“© be acquainted with divers worthy perfons, inquifitive into natural philofophy and other 
‘¢ parts of human learning, and particularly of what hath been called the new or experimen- 
<< tal philofophy. We did by agreement, divers of us, meet weekly on a certain day, to 
*< treat and difcourfe of fuch affairs. Of which number were Dr. Yohn Wilkins, afterwards 
“¢ bifhop of Chefter, Dr. Fonathan Goddard, Dr. George Ent, Dr Gliffon, Dr. Merret, doétors 
‘© in phyfic; Mr: Samuel Fofter, then profeffor of aftronomy at Grefbam college, Mr. Tbeodore 
‘© Haak, a German of the Palatinate, and then refident in London, who, I think, gave the 
“© firft occafion, and firft fuggefted thofe meetings, and many others. Thefe meetings we 
“« held fometimes at Dr. Goddard's lodging in Wood frreet (or fome convenient place near) 
‘© on occafion of his keeping an operator in his houfe, for grinding glaffes for telefcopes and 
“¢ microfcopes; and fometimes at a convenient place in Cheapfide; fometimes at Grefham 
“* college, or fome place near adjoining, Our bufinefs was (precluding. matters of theology 
“© and ftate-affairs) to difcourfe and confider of philofophical inquiries, and fuch as related 
‘* thereunto, as phyfic, anatomy, geometry, aftronomy, navigation, ftatics, magnetics, 
** chemics, mechanics, and natural experiments, with the ftate of thefe ftudies, as then cul- 
** tivated at home and abroad. About the year 1648, 1649, fome of us being removed to 
“¢ Oxford, firft Dr. Wilkins, then I, and foon after Dr. Goddard, our company divided. Thofe 
«¢ in London continued to meet there, as before, and we with them, when we had occafion to 
<* be there. And thofe of us at Oxford, with Dr Ward, fince bithop of Salibury, Dr. Ralph 
< Bathurft, now prefident of Trinity college in Oxford, Dr. Petty, fince Sir Wilham Petty, 
<¢ Dr. Willis, then an eminent phyfician in Oxford, and divers others, continued fuch meetings 
** in Oxford, and brought thofe ftudies into fafhion there, meeting firft at Dr. Petty’s lodgings 
** in an apothecary’s houfe, becaufe of the convenience of infpecting drugs, and the like, as 
** there was occafion; and after his remove to Ireland (though not fo conftantly) at the lodg- 
‘« ings of Dr. Wilkins, then warden of Wadbam college; and after his removal to Trinity 
“© college in Cambridge, at the lodgings of the honourable Mr. Rodert Boyle, then refident for 
‘© divers years in Oxford. Thefe meetings in London continued, and after the King’s return, 
** in 1660, were increafed with the acceffion of divers worthy and honourable perfons, and 
“¢ were afterwards incorporated by the name of the Royal Society, and fo continue to this 


6¢ day.” 


Bur to return to Mr. Boyle, his early zeal for religion and virtue, and his friendly faithful- 
nefs in reproving and counfelling fuch as tranfgreffed the laws of both, are evident from 
two letters fent to a noble lord, one or both written, when he was but little turned of twenty 
years of age, I fhall fubjoin one of them. 


*¢ Dear Count, 


“ HEN I fhould have anfwered yours by the laft poft, fome phyfic I had taken 
sé W the night before ranging very brifkly through all my veins had fo ftirred up and 
** exafperated my ill humours, that I durft not handlea pen. But now am calmed enough 
** to let you know, that I lefs applaud your conftancy than your gallantry, that makes you fo 
** unfeafonably turn Prefbyterian, by devoting yourfelf to the Kirk. I hope you will never 
«© juftify the proverb of, zhe nearer the Church, the farther from God, but this fame epithet of 
“© incomparable, with the appertaining ftory, if it be not rather your compliment, than your 
** opinion, relifhes of more paffion, than is allowed you for any woman butone. If I durft fo 
“ much injure your judgment, as to diftruft your conftancy, I fhould tell you, that marriage 
** is not a bare prefent, but a legal exchange of hearts; and the fame contract, that gives you 
** right to another’s, ties you to look upon your own as another’s goods, and too furely 


* See his letter to Dr. Thomas Smith, dated January 29, 1696-7, publifhed in Mr. Thomas Hearne’s Appendix 
to his preface to Peter Langtoft’s chronicle, Vol. I. p. 161. edit. London, 1725. 
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«¢ made over, to remain any longer in your gift. Yfhould tell you farther, that no change 
** could be lefs excufable than yours, not only becaufe you are bleffed with a lady, whote 
‘© beauty and merit make injuries to your faith and happinefs infeparable, but becaufe too 
‘¢ you cannot father upon your obedience any temptation to a ranging flame ; for you affum- 
** ed the entire liberty of chufing to yourfelf whom you muft now folely blame, if you 
matched not to your fatisfaction, when you matched fo purely for it, that had you as much 
*¢ motive to ficklenefs, as you have to the contrary virtue, you ought to expect as little 
«© pity, as, God be praifed, you need; and could betray no diflike of your election, that 
** would not either criminate your honour, or difparage your judgment. * * * 

‘* But I hope, dear count, by this time you will think me as mad for writing all this 
<* to you ferioufly, as I fhould think you, if my fufpicions were juft; for I hope your inno- 
*¢ cence will turn all this into a compliment to Mrs. Kirke, by diftrufting her eyes of the 
«¢ power of kindling a flame, which fuch obftacles oppofe, and fo great inconveniences 
«© would attend. 

““ Tue difafter of your addreffes to the council of ftate 1am extremely troubled at, both 
** for your fake and my own; fince not only that difappointment defeats me of good com- 
‘* pany, but, I much fear, mifleads you into ill. And truly, my lord, I am enough your 
‘* {ervant to tell you freely, that a young man, that ventures himfelf in ill company, tempts 
“ as many temptations, and expofes himfelf to as many inconveniences, as to reckon up would 
“© require a homily, and to infift on a volume, rather than a letter. The feveral goods of 
“« body, mind, fame, and fortune, are blafted by ill company. For firft (to begin with the 
*¢ Jaft) it engages us to that riot and expenfivenefs, which, befides that it is ever ruinous, is 
«© now fignally unfeafonable, being not only extremely unfuitable to the fad condition of our 
‘¢ times, but peculiarly obftructive to thofe, who make applications to the ftate for-relief or 
** compenfation of loffes ; fince the fame expences, that beget want, pafs for arguments of 
“ plenty, in the opinion of thofe, whofe belief of our want is as great a requifite to the. re- 
«© moval of it, as the juftnefs of that belief were a misfortune. How much the body fuffers 
‘¢ by thofe debauches, that are epidemical to loofe company, though the inftances be nume- 
** rous and obvious, few youths will believe, till their experience hath fadly convinced them; 
** not to mention, that thofe diftempers, that are both the effects and punifhments of excefs, 
‘* are as uneafy upon the fcore of fhame, as that of pain; and health impaired by diffolute- 
*¢ nefs has commonly the fate of needing pity, and wanting it. As for the mind, ill com- 
«¢ pany is an infected air for it; which, though it be precifely no difeafe, difpofes to the moft 
«« mortal ones. Bad examples are the general pimps of every vice 3 and I dare boldly affirm, 
“© that fewer people go to hell for pride, or oaths, or incontinency, than for company 3 which 
‘* I therefore defire to draw in blacker colours to you, becaufe I have ever obferved it worft 
** for the beft natures, fince they being pliable and eafy do many things, that offend their 
“© confciences, merely to pleafe the company, which a man muft be like to be liked, and 
‘* which not to imitate is interpreted to reprove. And when once compliance has betrayed 
** one toa vice, cuftom detains us there, it happening to men in fins, as in taking of tobacco, 
*« which, though at firft fucked in with reluctance, barely to pleafe the company, men after- 
‘* wards find a gufto in, and are unable to leave off. And therefore I prefer few laws before 
«* that of a nation we are pleafed to call barbarous, amongft whom it was allowed to fue a 
“< man for keeping evil company, as well as for riot, adultery, or any other crime it leads to; 
«¢ which will appear lefs ftrange and more equitable to them, that confider, that amongft us 
** a bawd is as legally punifhable as a whore or wenching. And laftly, a good name can by 
“* nothing be ftrained deeplier than by ill company. Few people have either the charity or 
“* opportunity to know men intimately ; and there is no way either more probable, or more 
“* frequented, to judge of thofe we know not, than by their company, fince men are not 
«+ unreafonably fuppofed to delight in thofe qualities they delight in others for. For befides 
‘© that the choice of ill company does not only make men thought to have been vicious, but 
“¢ to be made fo, as longing for unhealthy and extravagant trafh does not only argue, that 
ss a maid has the green-ficknefs, but ferves to increafe the difeafe; young men confider not 
*¢ enough, how deep a root the firft impreffions they give of themfelves take, and confider 
** not, how difficult it is to bring men to think well, when to do fo they muft acknowledge 
“< to themfelves, that they have thought amifs; efpecially fince moft human acknowledg- 
«< ments being of fo changeable-coloured a complexion, that like pigeons necks they give 
“< various reprefentations, as they are varioufly looked on. A disfavouring prepoffeffion brings 
*¢ even cur good actions under the difadvantage of fufpicion, and procures our indifferent ones 
*¢ the harfheft conftruction; where the intention is doubtful, men generally collecting it from 
“< their opinion of the perfon, and being difpofed to believe rather, that he is faulty, than 
«¢ they miftaken,” 
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Ir was about the fame time, that he wrote his Free Difcourfe againft cuftomary Swearing , 
the manufcript of which in his own hand-writing is ftill extant; and by the neatnefs and 
exactnefs of it appears not to have been the firft draught, though it is dated duno MDCXLVII, 
The firft leaf has this title, The Swearer filenced by R. B. but in the firft page it is called, 4 Free 
Difcourfe againft cuftomary Swearing. It is dedicated to his fifter, the countefs of Kildare. 
There is annexed to it, 4 Difuafive from curfing, from Mr. W.D. to SirG. L. Thefe two 
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pieces were publithed at London, 1695, in 8vo, by Dr. Fobn Williams, afterwards bithop of 
Chichefter, who obferves in his preface, that the Di/courfe was the third treatife, which Mr. Boyie, 
though then but twenty years of age, had prepared for the public; his Seraphic Love, after- 
wards printed, and his Effay on miftaken Modefy, being referred to in this piece. 

Bur the courfe of his ttudies was interrupted for fome time in the fummer of the year 164-, 
by a fevere fic of the ftone, to which diftemper he was extremely fubject. However in 
September following he went to Brifol and Salifoury , and in February, 1647-8, made a voyage 
to Holland, partly to vifit the country, and partly to accompany his brother Francis in con- 
duéting his wife from the Hague*. But he did not ftay long there, for on the 15th of April, 
1648, he was at London , and on the 13th of May at Stalbridge, whence he wrote to his fifter 
Ranelagh, giving her an account, that he fhould poffibly foon fend her his thoughts upon 
the fubject of Toleration, in an eflay of his, intitled, Of Divinity ®. He returned to London 
the fame month, where he was likewife in July; and in a letter to the countefs of Monmouth 
at Moor-Park, dated the 7th of that month, mentions a piece of his writing, then in the 
hands of that lady *. He was in Auguft following at Leez in Effex, the feat of his fitter the 
countefs of Warwick, where on the 6th of that month he finifhed his treatife, intitled, Some 
Motives and Incentives to the Love of God, pathetically difcourfed of in a Letter to a Friend: 
of which J fhall give fome further account below, when I have occafion to mention the 
publication of it. But he was returned to Stalbridge on the gth of September following ; and 
on the 26th of March 1649, was at Marfton in Somerfetfbire, the feat of his brother, the lord 
Brogbill ; and on the 2d of Auguft at Bath; ina letter from whence to his fifter Ranelagh of 
thar date 4, he takes notice of his having been troubled for three or four weeks with a quotidian 
ague, ‘* though in the intervals of the fit (fays he) I both began and made fome progrefs 
‘© in the promifed difcourfe of Public Spiritednefs. But now truly weaknefs, and the do¢tor’s 
‘© prefcriptions, have caft my pen into the fire, though in fpite of their menaces I fometimes 
<¢ prefume to fnatch it out a while, and blot fome paper with it. My prefent employment 
“ is reviewing fome Confolatory Thoughts on the Lofs of Friends, which my poor lady Sufan’s 
<¢ death obliged me to entertain my felf with, and which I am now recruiting.” But on the 
gift of that month he was returned to Stalbridge, as appears from a letter of his of that 
date to the fame lady‘, wherein he writes thus: ‘* I will not now prefume to entertain you 
© with thofe moral fpeculations, with which my chemical practices have entertained me ; 
« but if this laft ficknefs had not diverted me, I had before this prefented you with a dif- 
“© courfe (which my vanity made me hope would not have difpleafed you) of the theological 
« fe of natural philofophy, endeavouring to make the contemplation of the creatures contribu- 
“< tory to the inftruction of the prince, and to the glory of the author of them. But my 
« blood has fo thickned my ink, that I cannot yet make-it run; and my thoughts of improv- 
«< ing the creatures have been very much difplaced by thofe of leaving them. Nor has my 
« difeafe been more guilty of my oblivion, than my employment, fince it has begun to res 
“¢ Jeafe me; for Vulcan has fo tranfported and bewitched me, that as the delights, I tafte in it, 
«© make me fancy my laboratory a kind of Elyfium, fo, as if the threfhold of it poffeffed the 
“‘ quality the poets afcribed to that Lethe, their fictions made men tafte of, before their 
«* entrance into thofe feats of blifs, I there forget my ftandifh and my books, and almoft 
« all things, but the unchangeable refolution I have made, of continuing till death your &c” 


He was at London on the 15th of November, 1649; on the 20th of the fame month at 
Marfton; on the 21{t of December, and in the month of January following, again at London ; 
and on the 1ft of May, 1650, at Stalbridge, whence he wrote the following letter to Mr. 
Harthb. 


« SIR, 
“ W HAVE here fo little time to difpatch a great deal of indifpenfable bufinefs in, that 

I my knowledge of your goodnefs, and yours of my hurry, promifes me your pardon 
“¢ for the neceffitated fault of returning to fo long and fo excellent a letter fo fhort and fo 
s¢ hafty an anfwer, which ought to be wholly employed in acknowledgments and thanks for 
“© the exact intelligence you are pleafed to oblige me with from Utopia and Breda; my incli- 
« nation as much concerning me im Republica Literarid, as my fortune can do in Republica 
<< Anglicang. Nor am I here altogether idle, though my thoughts only are not at prefent ufe- 
‘¢ Jefs to the advancement of learning ; for I can fometimes make a fhift to fnatch from the 
© importunity of my affairs leifure to trace fuch plans, and frame fuch models, as, if my 
s¢ Trifh fortune will afford me quarries and woods to draw competent materials from, to con- 
« ftruét after them, will fic me to build a pretty houfe in Athens, where I may live to philo- 
*¢ fophy, and Mr. Harthb, 

Stalbridge, *¢ A cordial friend, and not wholly ufelefs fervant, 
May-day, 1650. aire 


ss In great hafte, which I befeech you pardon. 
® Mr. Boyle's letter to Mr. Marcombes, dated from London, Febr. 22, 1647-8, in which he ment ons his intentions 


of fetting out for Holland the next day. » See his Works, Vol. V. p. 235. © Ibid. p. 237. 
4 Ibid. p. 237, 233. © Ibid. p. 238, 
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To this I fhall add here another letter to the fame gentleman, the date of which is wanting. 


‘© Dear Mr. Harthb, 


AM fure, that you have too much charity to want juftice; and therefore on the {core of 
your ferious promife I am bold, not only to defire, but to expect at your hands a Mercu- 
“* rius Philofopbicus, in an account of the projeéts and fucceffes of that college, whereof God 
** has made you hitherto the midwife and nurfe. I fhall not beg any information from 
** you of that diurnal news, of which a whole theet may be had for a peny, and yet 
“* be over-bought. No, I will ftint my requefts to your Utopian intelligence, as the 
‘* only way to keep me in charity with men, by letting me fee, that the degenerate world 
** yet harbours fome, that do not undeferve the naine. As for me, knowing, that my let- 
** ters will be guilty of faults enough in rhetoric, without loading themfelves with any need- 
‘* lefs crimes in morality, I here openly difclaim all compliments, and folemnly engage my 
‘© felf (asto me) to give them a perfect banifhment from our converfe, wherein I am confi- 
** dent I fhall have but a very eafy office to furmount ; fince for my part I ever efteemed 
‘* them at beft but the froth (not to fay the fcum) of civility ; and for yours, I know the 

gallantry of your principles leads you to the nobleit way of putting them out 
of countenance, by carrying you to doing men really more good than they dare promife. 
‘© And fince you do not difdain the meaneft workman, that is but willing to lay fome few 

ftones towards the building of your college, I fhall in my following epiftles (if this procure 
“* them a pafs) take the liberty to acquaint you with what thoughts and obfervations of mine 
** T fhall judge ufeful in reference to fo glorious a defign ; to which I fhall think it very much 

my happinefs, if any endeavours of mine can have the honour in the leaft meafure to 
** contribute, not only as they owe a duty to the public (though, I muft confefs, that of 
** itfelf a very prevalent motive) but becauie I know you fo vaftly affe€tionate to that public, 
** chat my invention will furnith me with no fitter way, than that of my fervices to it, to 
“* give you real and accepted teftimonies of my being, &c.” 

He had now gained fo eminent diftinétion in the republic of learning, that in 1651 Dr. 
Nathaniel Highmore, a phyfician, who had been a member of Trinity college in Oxford, 
addreffed to him his Treatife, printed at London that year, under the title of The Hiftory of 
Generation ; examining the feveral opinions of divers authors, efpecially that of Sir Kenelm Digby 
in his Difcourfe of Bodies. With a general relation of the manner of Generation as well in plants 
as animals ; with fome figures delineating the firft originals of fome creatures, evidently demonftrat- 
ing the ret. To which is joined a Difcourfe of the Cure of Wounds by Sympathy, or without any 
real application of medicines to the part affetted, but efpecially by that power, known chiefly by the 
name of Sir Gilbert Talbot’s powder. The dedication is dated from Sherborne May 15, 1651, 
with this infcription, Zo the honourable Mr. Robert Boyle, fon to the right honourable the earl 
of Corke, my much honoured friend , and begins thus : 


“¢ Noble Sir, 


“ HERE virtue hall be found in conjunétion with nobility in fuch black, the laft 
“ W and wortt times, it no lefs invites and amazes the eyes and hearers of beholders, 
‘© than fome new ftar or blazing comet ; but with this difference, the one is caufe of their 
** fear, the other gives life to their hopes and joy. You have, Sir, fo enriched your tender 
** years with fuch choice principles of the beft fort, and even to admiration managed them 
“< to the greateft advantage, that you ftand both a pattern and wonder to our nobility and 
“* gentry, who in thefe paft times, many of them, have fo {pent their Precious minutes, that 
“* they are fcarce able to account for one, or {pend an hour but in vice; that cannot brook 
*¢ virtue, becaufe it it not born with them ; that hate all things, that muft be obtained by 
‘+ induftry ; who moft degenerately intrufting their wits as well as fortunes with their jinfes 
‘6 riors, have made them mafters of both; a fad forerunner (I will not fay author) of thefe 
“¢ fadder times. But you have made a better and far nobler choice ; you have not thought 
‘« your blood and defcent debafed, becaufe married to the arts. You ftick not to trace na- 
“© ture in her moft intricate paths ; to torture her to aconfeffion, though with your own fweat 
‘© and treafure obtained,” 

Ir was about the year 1652, that Mr. Boyle began an Effay on the Scripture, ftill extant in 
manufcript, from which his Confderations on the Style of the Scriptures were chiefly taken. This 
is evident from a letter, of his, dated June 19, 1652, to his brother the lord Brogbill, at 
whofe requeft he compofed that Ejay; which letter, with a few alterations, was afterwards 
made the Epiftle Dedicatory to the Confderations on the Style, &c. Under what difadvantages 
the Effay was written, the reader is informed in the preface to the Confiderations : “ The Effay, 
** fays be, having not been all written in country, but partly in England, partly in another 
‘* kingdom, and partly too on fhip-board, it were ftrange, if in what I writ, there did not 
<¢ appear much of unevennefs, and if it did not betray the unleifurednefs, and relith of the 
‘* unfettledne{s of the wandering author, who by thus rambling was reduced, for want of a 
“* library, to comply with the requeft of his friend, who was more defirous to receive from 
‘¢ the author apples and pears growing in his own orchard, than oranges and lemons fetched 
‘* from foreign parts.” A difcourfe written in this manner, without any foreign affiftance, 
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and under fo many difadvantages in the exercife of his own talents, fhews his abilitics in a 
much more confpicuous light, than if he had compiled fome finifhed piece with che cfucl 
helps, and at a time of leifure and freedom from diftractions, The publick will undoubte ily 
be glad to fee his thoughts concerning the Jaft Englith tranflation of the Bible, and of the 
advantage of underftanding the original languages of the {criptures, with fome account of his 
own application to the ftudy of them, extracted from fome loofe fheets, intended as a part 
of his Effay on the Scripture. 
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* Tuouca I think, fays he, the authors of our laft tranflation have made it much mire 
correct than our former was, and preferable to moft I have met with in other languagis ; 
and have therefore been fincerely and induftrioufly inftrumental to the Britith churches eJi- 
fication, accoraing to their light, yet that it were very poffible, as well as to be wifhed, 
that an Englifh tranflation, yet in many places more correét, might be framed, will fcarce 
feem improbable ta an intelligent perfon, that duly confiders, how much the knowledge cf 
tongues, and (what would be highly ufeful, not to fay neceflary, in fuch a work) of Jewith 


and other Faftern learning, is, fince our laft verfion was made, encreafed and rcfnec, andl 


confequently, how many texts by that greater light, that now fhincs among critics and an- 
tiquaries, may be rendered more fully, or more warily, or more clearly, or more cohe- 
rently to the context, or more congruoufly to the analogy of faith, or that of reafon. 

“© IT cannot but reckon the want of (not fuperficial rudiments, but) folid knowledge and 
practical readinefs in the originals of the Bible amongft the chief impediments of our cil: 
covery of the M2403 nipbla?, or unobvious rarities of that civine book, from which he 
much derogates, that ftints them to thofe difcernible in a tranflation. But I pretend not, 
by what I have now faid, or referve to fay elfewhere, either to impofe a neceffity of Icarn- 
ing Greek and Hebrew on thofe, whofe incapacities or employments deny them the requi- 
fites or conveniences of fuch a ftudy ; or to difcourage thofe, that cannot underfland the 
Scriptures in its originals, for reading it in tranflations ; for (at leaft among his own chi!- 
dren) he, that requires lefs, where lefs hath been intrufted, will not cxaét a meafure of 
knowledge difproportionate to the means he hath vouchfafed of it ; and tranflations of the 
Bible may be very effectual to God’s purpofes in it, though not fo much fo as their ori- 
ginals to all, efpecially as to the practical maxims of religion. Experience makes it pro- 
bable, that tranflations hold them forth clearly and unanimoufly enough to make their 
faithful practicers acceptable unto God through Jefus Chrift, as the Egyptians were won- 
droufly enriched by the river Nilus’s ftreams flowing from an unknown fountain. To 
which purpofe I remember, that that excellent Chriftian fcholar and divine Dr. UyLer, 
archbifhop and primate of <rmagh, (whofe encouragements I gratefully acknowlecge to 
have much engaged me to the ftudy of the holy tongues) talking to me one day in his 
ftudy of his intended edition of the Septuagint, earneftly implored of him by the tranf- 
marine critics, obferved to me, not without fome juft wonder, that for divers ages the 
church (as to the greater part of it,) and even the apoftles, and even thofe, that moft 
flourifhed in piety, fcarce ufed any other fcripture than the Septuagint’s tranflation, which 
is one of the faultieft verfions of the Bible, and wants not grofs miftakes. And indced, 
fo there be a devout, induftrious, and modeft fearch after the truths of fcripture propor- 
tionable to the abilities and opportunities, that God vouchfafes, and a confcionable conform- 
ing of our lives to our difcoveries, it is much to be hoped, that we may mifs a great many 
theological truths without miffing falvation. But as I fhall not exact the ftudy of the ori- 
ginal from thofe, whofe want of parts or leifure difpenfeth them from it; fo cannot I but 
difcommend thofe, who wanting neither abilities, time, nor conveniences to range tho- 
rough I know not how many other ftudies, can yet decline this ; and who {paring no toil 
nor watches to put it out of the power of the moft celebrated philofophers to deceive them 
in another doétrine, leave themfelves obnoxious to the ignorance, fraud, or partiality of 
an interpreter in that of falvation ; and thereby feem more fhy of taking any opinions 
upon truft, than thofé, in whofe truth or falfeneis no lefs than God’s glory, and peradven- 
ture their own eternal condition, is concerned. Methinks thofe, that learn other languages, 
fhould not grudge thofe, that God hath honoured with fpeaking to us, and employed to 
blefs us with that heavenly doctrine, that comes from him, and leads to him. When I 
have come into the Jewith fchools, and feen thofe children, that were never bred up tor 
more than tradefmen, bred up to fpeak (what hath been peculiarly called) God’s tongue, 
as foon as their mother’s, I have blufhed to think, how many gown-men, that boaft them- 
felves to be the true J/raelites, are perfect ftrangers to the language of Canaan; which I] 
would learn, were it but to be able to pay God the refpect ufual from civil inferiors to 
princes, with whom they are wont to converfe in their own languages. For my part, 
] * * * that have a memory fo unhappy and fo unfit to ({fupply} my intellectual deficiencics, 
and the reft of my difabilities, that it often ftrongly tempts me to give over my ftudics, and 
abandon an employment, wherein my flow acquifts are (by the treachercufnels of my me- 
mory) fo eafily loft; befides this difadvantage, I fay, thofe excellent fciences, the mathe- 
matics, having been the firft I addicted myfelf to, and was fond of, and experimental 
philofophy with its key, chemiftry, fucceeding them in my efteem and applications; my 
propenfity and value for real learning gave me fo much averfion and contempt for the 
empty ftudy of words, that not only I have vifited divers countries, whole languaces | 
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“ could never vouchfafe to ftudy, but I could never yet be induced to learn the native 
<¢ tongue of the kingdom I was born and for fome years bred in. But in {pite of the 
“« oreatnefs of thefe indifpofitions to the ftudy of tongues, my veneration for the fcripture 
“© made one of the greateft defpifers of verbal learning leave risfotle and Paracelfus to turn 
‘© orammarian, and where he could not have the help of any living teacher, engaged him 
©: to Jearn as much Greek and Hebrew, as fufficed to read the old and new tettament, 
«© merely that he may do fo in the Hebrew and Greek, and thereby free himfelf from the 
‘¢ neceffity of relying on a tranflation. And after I had almoft learned by rote an Hebrew 
«© erammar, to improve myfelf in fcripture-criticifms, in the Jewifh way of reading the 
«+ oracles committed to them, I, not over-cheaply, purchafed divers private conferences with 
¢¢ one of their fkilfulleft doctors (as St. Hierom had thofe noéturnal meetings, which fo much 
«¢ helped to make him the folideft cxpofitor of all the fathers, with Barraban or * ** the 
<< Jew) I received of him few leffons, that coft me not twenty miles riding, at a time, when 
« J wasin phyfic, and my health very unfettled. A Chaldee grammar I likewife took the 
< pains cf learning, to be able to underftand that part of Daniel, and thofe few other porti- 
<¢ ons of fciipture, that were written in that tongue; and I have added a Syriac grammar 
‘© purely to be able one day to read the divine difcourfes of our Saviour in his own language ; 
<¢ in which can truly profefs, with the famous publifherof theSyriacteftament, Guido Padricius, 
‘¢ (in his dedication of that book, and his verlion of it, to the then French King) that I had 
*© no inftructor to teach me fo much as to know the letters, but have been, to ufe the words 
«¢ he borrows of the learned Budeus, aimdidaxl@ x, Seod¥daxl@, have had no other living 
«© teacher but God and myfelf in the fittle grammatical learning I have acquired in thole 
<< four tongues, in which the better underftanding and relifhing of the fcripture limit my 
‘* pretenfions. Nor do I at all repent my labour, though, to fecure my progrefs and acquifts 
<< in thefe languages, my bad memory {till reduces me to a conftant and frequent recollection 
“* of fome choice inftitutions of them all. For certainly the fatisfaction of underftanding 
«© God, and thofe excellent perfons celebrated even in his book, exprefs themfelves in their 
«© own very terms and proper languages, doth richly recompence the pains of learning them; 
«¢ for, according to the known faying, 


“ Quamvis allatéd gratus fit faper in undid, 
“< Dulcius ex ipfo fonte bibuntur aque. 


« Though we ftream-waters not unpleafant think, 
“ Yet with more gufto of the {pring we drink. 


« Ir is true, that a folid knowledge of that myfterious language, God and his prophets 
« fpake (whatever is given out to the contrary by fuperficialifts, amongft whom I remem- 
<¢ ber a Jewith profeffor of my acquaintance ufed to reckon many, that are thought and 
«¢ think themfelves Hebricians, becaufe they could without hefitation and the help of a 
‘© tranflation or a dictionary read and render in their own tongue an Hebrew chapter) is, 
«“ J fay, fomewhat difficult, but not fo difficult, but that fo flow a proficient as I could in lefs 
«¢ than a year, of which not the leaft part was ufurped by frequent fickneffes and journies, by 
*¢ furnaces, and by (which is none of the modeiteft thieves of time) the converfation of 
<¢ young ladies, make a not inconfiderable progrefs towards the underftanding of both tefta- 
«¢ ments in both their originals; * * * 

“© For my part, that reflect often on David's generofity, who would not offer as a facrifice 
“© to the Lord his God that, which coft him nothing, I efteem no labour Javifhed, that il- 
<¢ luftrates or endears to me that divine book; my adaictednefs to which I gratulate to myfelf, 
«© as thinking it no treacherous fign, that God loves a man, that he inclines his heart to 
«¢ love the {criptures, where the truths are fo precious and important, that the purchafe 
“ mutt at leaft deferve the price. And I confefs myfelf to be none of thofe lazy perfons, that 
«< feem to expect to obtain from God the knowledge of the wonders of his book upon as 
«< eafy terms, as Adam did a wife, by fleeping profoundly, and having her prefented to him 
*: at his awaking.” 


In the fame year 1652 he went to Ireland, whence he wrote the following letter in January 
1652-3 to his highly honoured friend Fobn Mallet, Efq, at Poynington, near Sherburne in Dorfet- 
feire. 


< STR, 
«© WT is fo long fince, that I have been made happy in an unanfwered letter of yours, that 
“ it would now almoft as ju(tly produce my blufhes, that it hath lain fo long unacknow- 


«+ ledged, as it did then my fatisfaction to find it fo obliging ; if it had not fo abruptly come 
“© to my hands, and with fo many other papers, that till I was this afternoon intormed by 
‘© Mr. Lillyes, that he fent it me, I neither knew by whom you had written it me, nor by 
«s whom I might fecurely return you for it my highly merited thanks. But though this ig- 
“© norance Jeflened, it deftroyed not the happinefs I received in a paper, whole writer kept 
“* it from needing endearing circumftances. And certainly without a huge deal of infenfibility, 
« J could not but be highly fenfible of a civility, that came to feek me out in a country, 
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which thofe, that have the moft relation to it, fel’em think on any lonser thea ghey + 
in it. Nor was I only mightily affected to find the welcome continuatien cts 
fhip for me, but very much delighted to find too, that you began t> Faveatie as: 
the Eaftern tongues. For though to a perfon fo ufed to the fiuty, ani nele 7 | 
with the knowledge of things, as Mr. Mallet, the learning of words caunot Lutat fint Le 
very tedious; yet fince to be a good grammarian is neceflary to be a good divine ; an-! he, 
that hath no fkill in the original {cripture himfelf, may be deluded by thofe, that tranfate 
it for him 3 you will find a rich compenfation for the trouble of Icarning the holy torgue 
in the advantages of having learned it; and by the help of that primitive language, 
wherein they were written, you may gain a free and fafe accefs to thofe theological my tte- 
rics, which he, that is no linguift, muft either totally ignore, or take upon truft. And 
certainly a knowledge fo directly conducive to that knowledge, that is called life eternal, 
cannot but deferve the being laboured for. And to fatisfy you, that the difficulties of ar- 
taining fo precious a knowledge are -net infuperable, I fhall tell you, that I have a young 
kinfwoman newly marriageable, who to the French and Latin hath added fkill enough in 
the Greek and Hebrew tongues to read the two teftaments in them. I am glad to hear 
by Mr. Lilhes, that you have got fo good an inftructor as Mr. Bythncr, whofe fhort 
grammar of the laft edition is that, for which I left off many others of the mott approved, 
aiter having furveyed them all. But his inftitutions being almoft contined to the ctymolo- 
gical part of grammar, are chiefly proper for a beginner; and therefore, when you are 
proficient enough to decline moft nouns, and conjugate (though not all verbs) all forts of 
verbs ; it would be requifite for the fyntactical part of grammar to have recourfe to fome, 
that have handled it exprefly ; wherein next Giaffus (whofe works are voluminous enough, 
and of various fubjects, but, in my green judgment, theological and excellent) the clder 
Buxtorfius hath been the moft full and accurate of thofe Ihave yet met with. There is 
likewife an old book of Flacius Iyricus, which he calls Clavis Scripture, which, though 
little taken notice of, is more than a little ufeful, and very well worth perufing; fince 
giving the reader a particular account of the Hebraifms, as they lie in fcripture, he often- 
times teaches him at once both grammar and divinity. But I muft beg your pardon for 
troubling you with thefe perhaps needlefs advertifements: I have caufe to believe 
Mr. Bythner’s will be much riper; only the prejudice I fuftained, by not having feafonably 
an addrefs to the authors I have named, makes me willing, rather to hazard the exercife 
of your patience by fuperfluous directions, than venture to let you mifpend any of your 
{tudious hours, for want of fuch addreffes, as are not bad, though they prove not the very 
beft. I forget to tell you, that there is one Gerbard (fon of the famous Lutheran divine) 
who hath publifhed an Harmonical Synopfis of the Hebrew, Chaldee, Syriac, Arabic, and 
Ethiopic tongues ; which would be no had ifagoge to the Eaftern languages, if it were not 
fo wretchedly falfe printed, that it expofes the learned in almoft every page to perplexities 
or miftakes. I wifh I could give you fome account of my ftudies here; but I muft fadly 
confefs, that the perpetual hurry I live in, my frequent journeys, and the neceffary trouble 
of endeavouring to fettle a very long neglected and disjointed fortune, have left me very 
little time to converfe with any book, fave the Bible, and {carce allowed me leifure to few 
together fome loofe fheets, that contained my thoughts about the fcripture, of which I with 
I had a copy to fubmit to your cenfure. But I hope by God’s blefling to be able to bring 
over one myfelf this {pring into your parts; to which it is not my leaft of invitations, that 
I fhall there enjoy the happinelis of aconverfation, that hath made me upon fo many {corcs, 


“SIR, 


*¢ your moft affectionate friend 


cord, ‘ 


¢* and obliged humble fervant, 
‘© RopertT Boyie. 


«¢ My moft humble fervice, Sir, I befeech you, to Sir Thomas Mallet and my lady, and the 
fair young lady you are happy in. And I fhall beg you to do me the favour to convey 
my high refpects to the Sherbone family, when you go thither. The news here is not con- 
fiderable enough to deferve your notice. My friends here are, God be praifed, well, and 
thofe that have the happinefs to know you, much your fervants.” 


He came back from Ireland to England, probably about Auguft 1653, and was at London, 


where he met with Dr. John Wilkins, then warden of Wadbam college in Oxford, and atfter- 
wards bifhop of Chefer, to whom he intimated his refolucions of fettling at Oxferd*. In 
September he was a few days at Stalbridge ; but being obliged by his affairs to return to Jre/and, 
in his way thither he wrote the following letter to his friend Mr. Mallet. 


* See Dr. Wilkins’s letter of Sept. 3, 1653, Vol. V. p. 629, 630. 
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FS 
*¢ YF the fuddennefs of that unwelcome neceffity, which hurried me from Stalbridge, would 
s have allowed me fo much as two days ftay in thofe parts, I fhould not be now reduced 


‘* to make you an apology for my leaving Stalbridge, before I kiffed your hands at Poynington. 
** And though the urgency of my cccafions allowed me but one day to pack up bag and 
** baggage, and fettle my affairs there, I fhould have fpent part of that day in paying you 
** the duty, and giving myfelf the fatisfaCtion of a vifit, if the greateft obftacle, my hafte 
** put to my defires, had not been the tirednefs of my horfes by my preceding journies. 
<¢ ‘The apprehenfion of lofing my paffage, unlefs my arrival here prevented the feared change 
<¢ of the wind, pofted me fo abruptly hither, that it allowed me to comply, neither with 
‘* my civility, nor with my inclinations, the latter of which are never more gratified than in your 
** charming converfation, which the wind’s croffnefs fince my arrival here makes me very much 
‘¢ regret I did not venture to give myfelf the happinefs of. The fad condition of Jreland mak- 
‘* tng me fomewhat irrefolute of my going thither this winter, I do not wholly deny myfelf 
<* the pleafing thoughts of being happy in your company at Poynington. But in cafe a fair wind 
* blow away thofe thoughts, I muft implore, in the want of your immediate converfation, 
«* that which is practifed by letters, as the next contentment to the former by nearlieft ap- 
«¢ proaching it. Inthe neceffity of repairing into Jreland to fettle my affairs there, now 
«¢ things feem tending to a fettlement in that unhappy country, I fhall leave behind me at 
‘¢ Stalbridge the bearer, Roger Ball, and with him a leafe of that-manor for fome yet unexpired 
<¢ years; in which leafe you were pleafed to allow me to have your name put in as a truftee 
«© forme. ‘The reafon of my mentioning this to you is, that by the miftaking confidence 
“© of honeft old Mr. Mawdejfley, then fteward of my courts at Stalbridge, I made feveral 
<¢ otants there, as prefuming I had power to do fo; which, upon more knowledge of the law, 
<¢ and a more heedful perufal of my own more than ordinarily ftrict entail, I found, though 
«¢ hardly overthrowable in equity, yet to be queftionable in ftri¢tnefS of law. My juft ten- 
<< dernefs in cafes of this nature made me extremely troubled, that my ignorance had made 
<¢ me do what knowingly nothing fhould; and therefore by Sir Thomas Mallet’s excellent 
«¢ advice, finding a leafe of Stalbridge for about thirty years unexpired to remain in the hands 
«© of an old fervant of my father’s, I made it one of my motives to go into Ireland, and one 
<¢ of my concerningeft bufineffes there, to get this leafe affigned over in truft to your felf and 
«¢ Roger Ball, with whom I have left order, that in cafe God fhould-call me to himfelf before 
““ my return to Stalbridge, he fhall beg you to join with him in making every tenant, 
«© whofe grant is queftionable, a leafe of as many years, as your authority extends to grant, 
<¢ that fo thefe poor men, in cafe their titles (contrary to my expectation and to probability) 
«« fhould be overthrown as to their firft grants, may have a good ttle to all the unexpired 
“ years of your leafe; and that number, according to common eftimation, will be as ad- 
*¢ vantageous, if not better, than their firft grants. I find, Sir, no fmall trouble in the ne- 
“¢ ceffity of giving you this great one ; but I am confident you are fuch a friend to juftice, 
«¢ that you will pardon a fault, that proceeds only from fome tendernefs of that virtue in a 
<¢ fervant of yours, who very well knowing gratitude to be a virtue, as well as juftice, if not 
<¢ part of it, is not made more defirous by the laws of the former virtue to fecure his tenants, 
<¢ than the duties of the latter will make him of the opportunity of exprefling and evincing, 
<¢ how highly he is Mr. Mallet’s 
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“¢ I suazz beg the favour of having my moft humble fervice prefented to Sir Thomas 
<¢ Mallet and my lady, and to your own fair lady, with the reft of your family; to all 
«“ which you have engaged me to be a fervant. If the bearer fhall, in my abfence, ap- 
« ply himfelf to you for dire¢tions, your vouchfafing them to him will very much oblige 
«© me. If you pleafe to make me at any time happy in your letters, it will as weJl-inftruct 
‘ as fatisfy me, to be informed, how you proceed in relation to your Eaftern ftudies.” 


fal 


He purfued his intended journey to Ireland; for we find him there in January 1653-4 *, 
where he propofed to continue till Midfummer 1654 *, though his refidence in that kingdom 
was by no means agreeable to him, fince in a letter ‘, which he wrote in the beginning of that 
year to Mr. Clodius, an eminent chemift, who married the daughter of Mr. Harthb, he ftiles 
it “ a barbarous country, where chemical fpirits were fo mifunderftood, and chemical in- 
“¢ ftruments fo unprocurable, that it was hard to have any Hermetic thoughts init.” For 
this reafon he exercifed himfelf in making anatomical diffections, being affifted therein by 
his friend, Dr. (afterwards Sir) William Petty, then phyfician to the army and to the deputy of 


2 “See Mr. Hartlib’s letter to him of Feb. 28, 1653-4, Vol. V. p. 257. ; » Ibid. p. 242, and 261. 
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Treland, and one of the moft extraordinary men of his time, who in 1648, at the age of 
twenty five, infcribed to Mr. Hartlb, Advice for the Advancement of fome particular parts of 
Learning, printed at London in 4to; in which he gives plans of a mechanical and medical 
college, wherein youths might be educated, and the hiftory of all mechanical arts and trades 
tranfmitted to pofterity ; and this piece feems to have been one of the firft draughts of a 
philofophical college, that was ever made in England. Mr. Boyle was brought acquainted with 
this gentleman by means of Mr. Hartlib, as early as the year 1647 %3 and received great 
advantage; while he continued in Jrelend, from his converfation and their joint ftudies in 
anatomy; in the courfe of which ‘ I fatisfied myfelf (fays he) of the circulation of the 
«* blood, and the frefhly difcovered and hardly difcoverable receptaculum chyi made by the 
*< confluence of the venz laffee, and have feen (efpecially in the diffections of fifhes) more 
‘© of the variety and contrivances of nature, and the majefty and wifdom of her author,. 
_* than all the books I ever read in my life could give me convincing notions of.” 

He made alfo ftrict enquiries after the minerals, which Jreland afforded ; and though he 
could meet with few, who had either fkill or curiofity in that way, yet filver ore was 
brought to him, which was found upon one of his brother’s eftates, that upon trial was efti- 
mated to be worth between thirty and forty poundsatun. A filver mine was then farmed of 
the ftate ; and he was affured by experienced men, that no country in Europe was fo vich in mines 
as Ireland, had but the inhabitants the industry to feck them, and the frill to know them °. 

Arter his return to England, which was probably, according to his intentions, in the 
latter end of June, 1654, he went to refide at Oxford, in order to profecute his ftudies with 
the greater advantage, and continued there for the moft part till April, 1668, when he 
fettled at London in the houfe of his fifter Ranelagh in Pall-Mail. At Oxford he chofe to live 
in a private houfe, rather than in a college, both for his health, and -becaufe he had more 
room and conveniency to make experiments, than he could have had in afociety. The perfon, 
with whom he lodged was Mr. Croffe, an apothecary, whofe great acquaintance with Dr. 7obn 
Fell, afterwards bifhop of Oxford, (who made .him one of the executors of his pious and 
charitable will,) and his own noble foundation of an hofpital near Ampthill in Bedfordfbire, for 
the maintenance of thirteen decayed citizens of Oxford, give him a right to be mentioned 
with honour in this hiftory *. Oxford indeed was the only place in England, where at that 
time Mr. Boyle could have lived with much fatisfaGtion to himfelf. Dr. Wilkins, who had 
married a fifter of Ofver Cromwell the Proteétor, was a man of excellent temper, and admi- 
rable abilities, and by the influence of his example and authority, fupported a {pirit of rational 
piety, and a right tafte of learning in that univerfity. Dr. Yobn Wallis and Dr. Seth Ward, 
the two Savilian profeffors of geometry and aftronomy, Dr. Thomas Willis, the phyfician, 
then ftudent of Chrift-Church, Mr. Christopher Wren, then fellow of. A/-Souls college, 
Dr. Goddard, warden of Merton college, Dr. Ralph Bathurft, fellow of Trinity, and afterwards 
prefident of the fame, and dean of Wells, were eminent likewife for their genius and ap- 
plication to the moft ufeful parts of literature, which thefe great men united their endeavours 
to cultivate and promote. For this purpofe they held frequent meetings, in which they con- 
ferred chiefly on philofophical fubjeéts; and being fatisfied, that there was no certain way of 
arriving at any competent knowledge, unlefs they made a variety of experiments upon na- 
tural bodies, in order to difcover what phznomena they would produce, they purfued that 
method by themfelves with great induftry, and then communicated their difcoveries to each 
other. 

Tis was an employment, and this a fociety, which exactly fuited Mr. Boyle’s inclinations. 
He had before laid in a great ftock of mathematical and chemical knowledge: and as 
for the Arifotelian way of explaining the phenomena of nature, he rejected it, as a mere 
fyftem of words, that would never make any man more intelligent than he was before. 
The Cartefian philofophy began to make a noife in the world; but he refolved to acquiefce 
in no fingle man’s hypothefis, and to draw no conclufions from premifes in natural things, 
which he could not aétually verify himfelf; and fo for many years he would not read over 
Des Cartes’s Principles, \eft he might be biaffed by the ingenuity or authority of that philofo- 
pher. With thefe difpofitions he fet himfelf to phylofophife, and to perfuade the nobility 
and gentry of the nation, who had the means and leifure to purfue fuch forts of ftudies, to 
follow his example. He was convinced, that it would be of ineftimable ufe to mankind to 
engage them in thefe enquiries ; it would divert them from thofe impertinent and criminal 
amufements, with which moft of them bufied themfelves, and would make them not only 
better Chriftians, but: likewife more ufeful members of fociety. 

Ir was during Mr, Boyle’s refidence at Oxford, that he invented that'admitable engine, the 
Air-Pump, which was perfected for him, in 1658 or 1659, by the very ingenious Mr. Robert 
Hooke, after he had feen a contrivance for that purpofe by Mr. Graterix, which was too grofs 
to perform any great matters*®. Mr. Hooke, who was afterwards profeffor of geometry in 
Grefbam college, and doétor of phyfic, then lived with Mr. Boyle, whom he affifted in chemiftry, 
having been recommended to him by Dr. Willis the phyfician, whom he had before ferved 
in the fame capacity ‘. By this engine Mr. Boyle made fuch experiments, as have gone very 
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far to enable him, and thofe who have fucceeded him, to form a juft theory of the air. By 
this he demonftrated its elafticity ; and that property alone was a means to find out abundance 
more. He begun alfo to compofe hiftories of its particular qualities, all founded upon expe- 
riments or obfervations, of which he kept very exact regifters, hoping by this means to leave 
fuch materials, as future ages might build complete theories upon. There were at that time no 

hilofophical focieties erected in other parts of Europe: what men had hitherto performed, they 
Fa moftly done upon their fingle ftock, and that rather by the way of abftra¢ted reafonings, 
than by making experiments. In Italy indeed the great Galila, and his fcholar Evangeljfa 
Torricelli, had made fome experiments, which had excited the curiofity of mankind ; as did 
efpecially chat famous one of the former, in which by a tube filled with water, inverted 
and plunged into a veffel of the fame, he kept a cylinder of it fufpended at the height of 
thirty four feet; by which the weight of the air was firft demonftrated. The philofophy 
of Des Cartes had for fome years been publickly taught in Holland, and though built upon 
principles very oppofite to thofe either of rifotle, or the chemifts, yet had not the neceffar 
vouchers of repeated experiments, purpofely tried, to make it good. However that philofopher 
had done eminent fervice, in leffening the devotion, which had been implicitly paid to 
Aristotle’s philofophy, and infufing an inquifitive fpirit into mankind. A difpofition to think 
freely concerning the caufes of natural things had now {pread itfelf in England, France, and 
Italy ; and that difpofition occafioned all thofe alterations in men’s way of ftudy, and produced 
all thofe extraordinary difcoveries of nature, which diftinguifhed the laft age. 

But philofophy and enquiries into nature were not the only things, which engaged 
Mr. Boyle’s attention. His eyes were then ftrong enough to follow thofe critical ftudies, 
which he had begun before, and which he thought neceffary to underftand the fcriptures 
thoroughly : and for this he had peculiar advantages at Oxford. Dr. Edward Pococke, Mr. 
Thomas Flyde of Queen’s college, and Mr. Samuel Clarke, who were men of great eminence for 
their fkill in the Eaftern languages, refided there; and Mr. Hyde particularly was frequently 
confulted by him during the reft of his life upon any difficulties, which he met with in the 
courfe of his reading upon thofe fubjeéts, But one of his moft intimate friends, with whom 
he converfed upon theological points, was Dr. Thomas Barlow, then chief library-keeper of 
the Bodleian library, and afterwards bifhop of Lincoln. The doétor was a man of prodigious 
reading, and a proportionable memory ; he knew what the fathers, fchoolmen, or canonitfts 
had faid upon any queftion in divinity, or cafe of confcience; and being with all thefe ac- 
complifhments very communicative of his knowledge, he gained the higheft degree of 
Mr. Boyle’s efteem and friendfhip, who ufed, as long as he lived, to confult him upon cafes 
of confcience, wherein he was fure at the fame time of learning all that had been hitherto 
urged upon the queftion propofed to Dr. Barlow*, many of whofe anfwers are {till extant. 
But however important thefe advantages were, which he enjoyed at Oxford, for the profecu- 
tion of his ftudies, he extended them by a correfpondence with perfons eminent for their 
knowledge in other parts of England, and in foreign countries. Among thefe correfpondents, 
one of the principal was, Henry Oldenburg, Efq; a native of Bremen in Lower Saxony, who 
was for fevera ylears agent for that city in Eng/and, and afterwards tutor to the lord Dungarvan, 
nephew to Mr. Boyle, with whom he travelled abroad in the year 1657. He was at laft fecre- 
tary to the Royal Society, and died fuddenly in September 1677, and his wife, the daughter 
of Mr. Yobn Dury, dying about the fame time, left two orphans, whom Mr. Boyle took care 
of for the prefent, no will of Mr. Oldenburg being found, nor had he or his wife any relation 
in England. The firft letter extant of this gentleman to Mr. Boyle is dated April 15, 1657 5 
and in another written from Saumur in France in the latter end of that year, he mentions 
his ° fatisfa€tion, that the council had granted Mr. Boyle’s defires for the promotion of know- 
ledge ; ‘* which (fays he) I fuppofe to be thofe, that were couched in a certain petition you 
<< were pleafed to impart unto me at Oxford; wherein, if I remember well, a matter of 
*¢ twelve thoufand pounds fterling was offered to purchafe confifcated lands and houfes with in 


. ¢© IJreland, and to commit the profit thereof into the hands of certain truftees, for to em- 


‘¢ ploy it in the entertainment of an agent, fecretary, tranflators, for keeping intelligence, 
<¢ diftributing rewards, &%¢. in order to the end aforefaid.” 

Dr. Fobn Beale’s letters to him are very numerous, and upon fubjects of great impor- 
tance. This divine was born of a good family in Herefordfbire, and educated in Eton 
{chool, whence he was tranfplanted to King’s college in the univerfity in Cambridge, where he 
foon diftinguifhed himfelf by his uncommon genius and learning. He was one of the firft 
members of the Royal Society, and in 1665 was promoted to be chaplain to king Charles II. 
He was likewife doétor of divinity, and refided chiefly at his living of 2¢evil in Somerfetfire, 
where he died about the year 1683. There are feveral of his papers in the Philofopbical 
Tranfattions. 

ANOTHER of Mr. Boyle’s correfpondents, and moft intimate friends, was John Evelyn, Efq; 
of Wotton in Surrey, born there on the 31ft of October, 1620, and educated at Baliol college 
in Oxford; who having travelled for feven years into the politer countries of Europe, upon his 
return to England, was one of the firft of thofe gentlemen, who met for the eftablifhment of 
the Royal Society. He paffed through feveral confiderable pofts in the reigns of king 
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Charles II. Fames Il. and William WII. and died at London, February the 27th, 1705-6, in 
the 86th year of his age *. His works are of various kinds and very valuable; and Dr. Burnet? 
ftiles him @ moft ingenious and virtuous gentleman; and informs us, that he was not fatisfied to 
have advanced the knowledge of this age by bis moft ufeful and fuccefsful labours about planting and 
divers other ways, but was ready to contribute every thing in bis power to perfec? other mens 
endeavours. "is acquaintance with Mr. Boyle began, as he obferves himfelf, in his letter to 
Dr. Wotton *, ** from courteous vifits he made me at my houfe at Say’s-Court*, which I as 
*«* conftantly repayed ; fo it grew reciprocal and familiar, divers letters paffing between us at 
“* firft in civility, and the ftile peculiar to him upon the leaft fenfe of obligation. But thofe 
‘* compliments lafted no longer than till we became perfectly intimate, and had difcovered 
“¢ our inclinations of cultivating the fame ftudies and defigns, efpecially in fearch of natural 
<s and ufeful things, myfelf then intent on collections of notes in order to an Eiiftory of Trade, 
‘© and other mechanical furniture, which he earneftly incited me to proceed in. So that our inter- 
<¢ courfes of letters were now moftly upon that fubjeét, and were rathet fo many receipts and pro- 

ceffes, than matter of letters ; what I gathered of this nature, (efpecially for the improvement 
“* of Gardening and Sylva, Kalendarium, Acetaria, &c. being but part of that work, a plan whereof 
«* is publifhed) would aftonifh you to fee... Thefe defigns and apparatus’s growing beyond 

my forces, were left imperfeét, upon the reftoration of the banifhed King, when every 
body expected a new world, and had other profpects than what the melancholy and almoft 
defpair fuggefted to pafs away anxious thoughts by thofe innocent em loyments I have 
mentioned ; the eftablifhment of the Royal Society taking in all thefe fubjeéts; which 
made our perfonal meeting (unlefs at Gre/ham college, where we affiduoufly met and con- 
verfed) leks neceffary.”” Among Mr. Evelyn’s letters is a very long and curious one *, dated 
at Say's-Court, Sept. 3, 1659, and containing a fcheme of a Philofopbical College, in which he 
wifhed to have Mr. Boyle for a fellow-member, who is alone, fays he, @ fociety of all, that 
were defirable to a confummate felicity. And on the 2gth of the fame month he wrote to him 
another letter ‘, upon reading the manufcript of Mr. Boyle’s Serapbic Love, which he had done 
with fo high a fatisfaction, that he obferves at the conclufion of his letter, that he extreme- 
** ly loved Mr. Boyle before, but that his heart was infinitely knit to him now. For what 
“< (fays he) are we now to expect from fo timely a confecration of your excellent abilities ? 
“< The primitie fanctified the whole harveft; and you have at once by this incomparable 
“* piece taken off the reproach, which lay upon piety, and the enquiries into nature, that 
“* the one was too early for young perfons, and the other the ready way to atheifm; than 
‘* which, as nothing has been more impioufly fpoken, fo nor has any thing been more con- 
« futed.” 

Dr. ohn Pell was another of Mr. Boyle’s friends. He was defcended of an ahcient family 
in Lincolnfoire, and born at Southwyke in Suffex, of which his father was minifter, on the xf 
of March, 16;;. At thirteen years of age he was fent to Trinity college in Cambridge, being 
at that time as good a {cholar as moft matters of art in the univerfity, which degree he took 
in 1630, and foon became eminent for his fkill in the mathematics, and in the Latin, Greek, 
Hebrew, Arabic, Italian, French, Spanifh, and High and Low Dutch languages, He was 
feveral years profeffor of mathematics at Am/erdam, and afterwards at Breda, and in 1654 was 
appointed envoy from the protector Oliver to the proteftant cantons in Swifferland, where he 
continued till 1658. After the reftoration he entered into holy orders, and became doétor of 
divinity, and chaplain to Dr. Gilbert Sheldon, archbifhop of Canterbury, though he never en- 
joyed preferment equal to his merit, and died in mean circumftances in the partifh of St. Giles’s 
in the Fields, onthe 12th of December, 1685, and was interred in that church £. Among 
other pieces publifhed by him, he tranflated from the Low Dutch 4 Traé# touching the frill of 
a better Way of Anatomy of Man’s Body, by Yonker de Bills, Lord of Koppenfdam, printed at 
London, in 1659, in 12°; to which Mr. Boyle wrote a preface, prefixed to that edition, 
which was procured by himfelf. Mr. Harthd, in a letter to Mr. Boyle froin London, dated 
November the rift that year", mentions his intention to fend a copy of this tranflation and 
preface to monfieur Bills himfelf, to let bim know, what honour bath been done unto bim by a young 
nobleman in thefe parts, and many more to friends in the Low Countries. Really, continues he, you 
have done an excellent work for fpreading this anatomical magnale upon the bones learned world. 
He fent likewife the following extract of a letter, which he had juft received from abroad, 
with relation to the author himfelf. ‘ Monfieur Bis lives at prefent at Rotterdam in the 
“* Englif-Court (fo is the name of the houfe, where he lives, in Rotterdam.) He is a French- 
‘* man, {peaks French, Low Dutch, and Latin. He hath four bodies, two men and two 
“* women, fo anatomifed, that he can fhew the inward ftate of a man’s body ; for all the 
‘* parts of the body are in the body, except the guts and brains, which lie by. He afketh 
** above 100,000 Dutch guilders, and then he will teach the anatomy out of them to {cholars, 
** furgeons, &c. He faith this coft him not only infinite pains and head-breakings, but 
** that of his own patrimony he fpent to this work 60,000 guilders. He affirms, that Paris 
‘* hath prefented him about 20,000 francs, and mserdam about 3000 francs for two corpora; 
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«© but he will not fell them apart, but in that manner as I mentioned. It feems it is very 
“¢ rare, that he anatomifed in fuch a manner thofe bodies, and prepared alfo, that they can 
** be clearly feen, every thing in his proper place. The like is never yet done in this world.” 

Dr. Fobn Wallis was likewife a very intimate friend and correfpondent with our great phi- 
lofopher. This excellent divine and mathematician was fon of a clergyman, and born at 
Afbford in Kent on the 23d of November 1616, and about Chriftmas 163% fent to Emanuel 
college in Cambridge, where he took the degree of mafter of arts in 1640, and about the 
fame time was chofen fellow of Queen’s college in that univerfity, and received holy orders 
from Dr. Walter Curle bifhop of Wincheftery. In 1644 he was appointed one of the fcribes or 
fecretaries to the affembly of divines at Wefminffer, being at that time minifter of St. Ga- 
briel Fen-church in London, whence he removed to the church of St. Martin Ironmonger Lane ; 
and in 1649 was made Savilian profeffor of geometry in the univerfity of Oxford ; and on 
the 31ft of May 1654 took the degree of doctor of divinity. February the 17th, 1657-8, 
he was chofen Custos Archivorum of that univerfity ; in which place, as well as in his profef- 
forfhip of geometry, he was confirmed at the reftoration, when he became chaplain to his 
Majeity *. He died October the 8th, 1703, being eighty feven years, three months, and 
five days old, and was interred in the choir of St. Mary’s church in Oxford, where a monu- 
ment is erected to his memory, though the moft valuable one is the colleétion of his own 
writings, publifhed together in Latin at Oxford in 1699, in three volumes folio. His early 
regard for Mr. Boyle is evident from his dedication to him of his book de Cycloide EP Corport- 
bus inde genitis, with this infcription ; Honorabil doétifimeque Viro D. Roberto Boyle armigero, 
tum illuftri familid, tum magnis virtutibus nobil:, and in his dedication he takes notice of Mr. 
Boyle’s eminent skill in divinity, in the facred and ancient, as wel] as modern languages, and 
in political and publick affairs both at home and abroad; and his inceffant and fuccefsful 
cultivation of trye philofophy by experiments of all kinds, &c. Qui preter tuam in theologicis 
tum cognitionem tum praxin, aique in linguis tum facris antiquifque, tum modernis etiam feritiam, 
in politicis item {9 negottis publicis, &F rerum &F perfonarum, domi peregréque, intimam nolitiam, 


Qui mores hominum multorum noris & urbes ; 


in phyficis etiam {9 vere philofophie venatione ita perpetuis EF fubtiliffimis experimentis, medicis, 
chemicis, anatonucis, aliifque omne genus, naturam quaft ferro &8 igne profequaris, (nedum per omnes 
fubsiliorum in quacunque arte opificum officinis) in fecretos abditiffimofque fequeris receffus, €9 quafi in 
vifcera penetras, ut mirum ni tibi tandem fe in pradam dedat : quique naturam, tanquam equuleo im- 
pofitam, feverd faltem, ne crudeli dicam, queStione, torquendo vexas &P retorquendo, quo verum tan- 
dem faffa fecreta pandat omnia: idem, im mathefi, equationes analyticas (equuleum mathematicum) 
verfas, quo vix fubtilius aliud inktrumentum abdita perquirendi aut extricandi involuta. 

In the fame year 1659 Mr. Boyle being acquainted with the circumftances of the learned 
Dr. Robert Sanderfon, afterwards bifhop of Lincoln, who had loft all his preferments on ac- 
count of his attachment to the royal party, he conferred upon him an honorary ftipend of 
fifty pounds a year. This ftipend was given asan encouragement to that excellent malter 
of reafoning, to apply himfelf to the writing of Cafes of Confcience, 1. “ Explaining the 
¢¢ nature of confcience, the obligation of it, how far that extends, and the reafons of it; 
«« with fome univerfal principles and general rules concerning it, in the; and then, 2. in Ay- 
“ pothefi, to fall to the refolving particular cafes’. Dr. Sanderfon therefore publithed his 
treatife, entitled, De Odligatione Confcientie Prelettiones decem, Oxonii in Schold Theologicd babite 
anno Domini 164%, and addreffed it to Mr. Robert Boyle in an elaborate dedication, dated at 
Boothby Pannel in Lincolnfhire, November 22, 1659 ; wherein he {peaks of his patron as much 
more diftinguifhed by his excellent difpofitions, love of learning, humanity, piety, and al? 
kinds of virtue, than by his birth and quality: Cum natalium fplendore illuftrem, tum generofe 
mentis indole, amore literarum, bumanitate, pietate, tS omni virtutum genere multo etiam illuftriorem. 

‘Upon the reftoration in 1660, Mr. Boyle was treated with great civility and refpect by the 
King as well as by the earl of Southampton, \ord high treafurer, and the earl of Clarendon, 
Jord chancellor of England. And he was folicited by the latter to enter into holy orders, 
not only out of regard to him and his family, but chiefly with a view to the fervice of the- 
church itfelf, which could not but receive a great fupport, as well asa powerful example, from 
one, who would foon be raifed to one of the higheft ftations in it. This, as he owned to 
bithop Burnet, made fome impreffion upon him. His mind was even then at three and thirty 
fo entirely difengaged from all the projects and concerns of this world, that as the profpect of 
dignity in the church could not move him much, fo the probability of his doing good in it 
was much the ftronger motive. But two things determined him againft it. One was, that 
his having no other interefts with relation to religion, befides thofe of faving his own foul, 
gave him, as he thought, a more unfufpected authority in writing or acting on that fide. 
He knew, that the irreligious fortified themfelves againft all, that was faid by the clergy, 
with this, that 2 was their trade, and that they were paid for it. He hoped therefore, that 
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he might have the more influence; the lefs he fhared in the patrimony of the church. But 
his main reafon was, that he had fo high a fenfe of the obligations, importance, and diffi- 
culty of the paftoral care, that he durft not undertake it; « efpecially, fays bithop Bur- 
“ net", not having fele within himfelf au inward motion to it by the holy Ghoft ; and the firtt 
“ queftion, that is put to thofe, who come to be initiated into the fervice of the church, re- 
“¢ Jating to that motion, he, who had not felt it, thought he durft not make the ftep, left 
** otherwife he fhould have lied tothe holy Ghoft. So folemnly and ferioufly did he judge of 
“* facred matters.” He chofe therefore to purfue his philofophical ftudies in fuch a manner, 
as might be moft effectual. for the fupport of religion; and began to communicate to the 
world the fruits of thofe ftudies. The firft of thefe was printed in 1660 at Oxford, in 8vo, 
under the title of New Experiments phyfico-mechanical touching the Spring of the Aur and its 
Effects, made for the moft part in a new pneumatical Engine: written by way of letter to the right 
honourable Charles, lord vifcount of Dungarvan, eldeft fon to. the earl of Corke: dated at Be- 
consfield December the 20th, 1659. In this difcourfe he difcovered and demonftrated the 
elaftic power or fpring of the air, and by this means exploded the notion of a Fuga Vacui, 
and fhewed, that the {trange effects, which were before afcribed to that imaginary caufe, arife 
merely from the native felf-expanfion of the air. The extent of which eiaftic expanfion he 
found divers ways to meafure by his engine, which likewife difcovers the influence, which 
the air hath upon flame, fmoke, and fire; that it hath none in magnetical operations ; that 
it is probably greatly interfperfed in the pores of water, and comprefied by the incumbent at- 
mofphere even in thefe clofe receffes : what operation the exfuétion of the air hath on other 
liquors, as oil, wine, fpirit of vinegar, milk, eggs; {pirit of urine, folution of tartar, and 
fpirit of wine : the gravity and expanfion of the air under water : the effect of the air in 
the vibrations of pendulums, and in the propagation of founds: that fumes and vapours 
afcend by reafon of the gravity of the ambient air, and not from their own pofitive levity : 
the nature of fuction, the caufe of filtration, and the rifing of the water in fiphons: the na- 
ture of refpiration, illuftrated by trials made on feveral kinds of animals; and the effeéts of 
the air in the operations of corrofive liquors. However this work, which was likewife tranf. 
lated into Latin, was attacked by Francifcus Linus and Mr. Thomas Hobbes of Malmefbury ; 
which occafioned Mr. Boyle to fubjoin to a fecond edition of it, printed at London 1662, ini 
to. 4 Defence of the Dotirine touching the Spring of the Air againft the Objettions of Linus; 
wherewith the Objector’s Funicular Hypothefis is examined; and an Examen of Mr Tho. 
Hobbes’s Dialogus Phyficus de NaturA Aeris ; with an Appendix (Chap. VII.) touching Mr. 
Hobbes’s Doftrine of Fluidity and Firmnefs. The third edition of the New Experiments Phy- 
JSico-mechanical was printed at London in 1682, in ato. 

He produced likewife to the world in 1660, a piece on another fubjeét, which I have ob- 
ferved above to have been finifhed as early as the year 1648, and was now printed at London 
in 8vo, and entitled, Some Motives and Incentives to the Love of God pathetically difcourfed of in 
a Letter to a Friend, or, as it is called in the running title, Seraphic Love. In the Advertife- 
ments prefixed to it we are informed, that this letter was not’ written fingle, being but the latt 
of divers, wherein love in general was confeffed, juftified, and*celebrated ; the received way 
of making love was explicated, defended, and oppofed ; conftancy and inconftancy in love 
were argued for and againft ; Platonic love was explicated and celebrated ; the cure of love 
was profeffed and profecuted ; and the controverted points concerning love were difcourfed 
of in a way fuited to the feveral themes, and to the humours and principles of the fuppofed 
writers. But all the former papers, drawn up in a compliment to a lady, though very free 
from the guilt of either licentioufnefs or profanenefs, were judged by Mr. Boyle too little fe: 
rious, either to appear alone, or to accompany the difcourle publifhed by him, wherein he 
had expreffed his own opinion, as in the former he but deduced thofe of imaginary perfons. 


The gth edition of this book was publifhed at London in 1 708, in 8vo. It was alfo tranflated 
into Latin. ° ane 


Amonc the letters to him written in the year 1660, there is one dated O&. 2. that year 


from Mr. Robert Codrington, a gentleman known by his Englifh verfions of Quintus Curtius, 
and 7ujtin, the Roman hiftorian, and his other tranflations from the Latin and other languayes, 
In this letter he mentions his having dedicated a book to Mr. Bayle about ten years: before, 
for which he had received a gratuity ; and now addreffes a Latin poem, which he intended to 
publifh among the reft of his poetical works ». 


On the 10th of that month likewife Mr. Robert Southwell, afterwards a knight; and envoy 


from King Caries II. to the King of Portugal, and ptefident of the Royal Society, wrote to 
him from Florence, to inform him, that the Grand Duke of Tu/cany was extremely defirous of 
a correfpondence with him, that Prince being not only a patron of learning, but alfo a great 
mafter of it himfelf *. | 

Tue year following Mr. Boyle publithed at London in 4to, Certain phyfiological Effays, and 
other Tratts, viz. 1. Some Confiderations touching experimental Effays in general. VU. Two Effays 
concerning the Unfucce/sfulnefs of Experiments, containing divers Admonitions and Obfervations 
(chiefly chemical) touching that Subjeft. ll. Some Specimens of an attempt to make chemical Expe- 
riments ufeful to illustrate the Notions of the corpufcular Philofophy. IV. A plyfico-chemical 


* Funeral Sermon on Mr. Boyle, p, 29. edit. in 4to. and memorandums di@ated by Mr. Boyle to bifhop Bur. 
net Concerning: his own life. - ... 7 


‘ Vol. V. p.631, 632. © Ibid. p. 403, 404, 
7 Vou. Vv. k : Effay 
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Effay containing an Experiment, with fome Confiderations touching the differing Parts and Redinte-- 
gration of Sali-Petre. WV. The Hiftory of Fluidity and Firmnefs. In the Advertifement to the. 
Reader it is obferved, that thefe tracts were not written near about the fame time, (fome of: 
them being divers years older than others,) nor were they now publifhed in the fame order, 
in which they were written. For the firft of them, though drawn up about four years be- 
fore, viz. in the year 1657, was not only written after the fecond, third, and fourth, but af-” 
ter divers other Effays, which Mr. Boyle had then lying by him among his papers, it being 
intended for a kind of introduétion to all thofe treatifes, which under feveral names, but 
chiefly that of phyfological Effays, he had then compofed. But having, during the con- 
fufions before the reftoration, fo difpofed of his papers to fecure them, that he could not’ 
himfelf feafonably recover thems and being engaged by promife to fome friends to let about 
half a dozen of his fmall traéts come abroad into the world by fuch a time, he was obliged 
to fend thein to the prefs, as they came, fome at one time, fome at another, -to his ‘hands. : 
The greateft part of them are addreffed to his nephew Mr. Richard Fones, only fon to the lord- 
vitcount Kavelegh by Mr. Boyle’s fifter. In thefe Effays and Traés he encourages and per- 
fuades the making Experimenis, and collecting Objfervations, and gives the neceflary cautions, 
which are to be ufed in fuch defigns. He iniparts a very confiderable luciferous experiment 
concerning the different parts and redintegration of Salt-petre; from which he fhews, that 
motion, figure, and difpoftion of parts are fufficient to produce all the fecundary Affeftions of 
bodies, and confequently that there is no need of the fubftantial forms and qualities of the 
fchools. In the Hytory of Fluidity he fhews, that a body feems to be fluid by confifting of 
corpulcles touching one another only in fome parts of their furfaces ; whence, by reafon of 
the numerous {paces between them, they eafily glide along each other, till they meet with 
fome refifting body, to whofe internal furface they exquifitely accommodate themfelves ; 
and that the requifites to Auidity are chiefly thefe, fmallnefs of the component particles, a 
determinate figure of them, vacant fpaces between them, and agitation of them varioufly 
and apart by their own innate motion, or by fome thinner fubftance, which {hall tof them 
about in its paffage through them. He fhews likewife, how a confiftent body may be ren- 
dered fluid ; and having illuftrated the doétrine of fluidity by experiments, obferves, that the 
.reafon, why fome fluids will not mix with others, is their particular textures, and the peculiar 
motion of their minute parts. In the Hifory of Firunmefs he informs us, that firmnefs confifts 
principally in this, that the particles, which compafs it, being fomewhat grofs, are alfo at 
reft, and have a mutual cohefion, whereby they are rendered unapt to diffufe themfelves 
every way + fo that its three principal caufes appear to be grofinefs, quiet contact, and impli- 
cation of the component parts. He obferves, that a juxta-pofition of parts is not the onl 
caufe of cohefion, but that the fpring and weight of the air is one great caufe; though a 
juxta-pofition of the parts of glafs feems requifite and fufficient to make fuch a compact 
fubftance, the parts of matter, which compofe it, being firft minutely divided by the fire be- 
fore their union. He further tells us, that both the figures and textures of the parts of a 
body may not enly contribute to their folidity, but that the interpofition of the minute parts 
of another body may render fome liquors folid, and that the addition of a powder only may 
make a liquor folid: that fluids confift not of -parts divifible into fluids, as quantity into 
quantity : that there is a plaftic power inherent in feveral bodies; and that mixture itfelf is 
fufficient to produce putrefaction. Thefe Eflays were tranflated into Latin. The fecond 
edition of them was printed at London 1669, in 4to, and in it fome of the Traéts were en- 
darged by experiments, and an addition made to it of 4 Difcourfe about the abfolute Reft of 
bodies. 

_. Turse Effays, together with his New Experiments, being fent by Mr. Harshd to Mr. Fobr 
Beale, the latter wrote the following letter concerning them *. 


__ Tuts day I received the books, fo that I cannot fo fuddenly give you my judgment on 
“© them: only this I can fay, that if an oracle had offered me my choice of what queftions I 
“ moft defired to be informed, I am well affured, that thofe, that are handled by Mr. Boyle, 


_ had been the very firlt matter of my election. He wants a fpirit, that takes not pneumaticals 


** to be the fpring of life, and weightieft of naturals, and now moft confiderable, fince For- 
“* danus Brunus and others have inclined our modern philofophers to approximate air to the 
“ chief of the ambient heavens. And for my own part, I have long conceived this ambient 

air to confift of as many ard different ingredients, as our earth or feas, but I never 
“¢ expected in this life to fee the diverfities fo handled and traced out, and the properties 
“ fo fully difcovered ; yet this I am inforced to confefs before I have feen half of the 
“ book. In the other treatifes I am informed of the caufe of fuch frequent mifconduct 
“© in the beft kind of medicines, and the ftrange Protean force of {alt- tre, and chat nitre, 
“* which is fo highly ftiled by fome, as if it were the fpirit of the world. For the Corpuf- 

cularian philofophy, I had long ago complained to you, that Sir Keneln Digby and fome 
“ others had faid enough of it to make me giddy in their pro & contra; and my refuge was 
“ lord Bacon's Circa ultimates rerum fruSiranca eft inguifitie. “But now | fee a ftay for the lighe 


** of reafon and experience. Neither had I any thing more in chace than the caufe of Jirmnefs, 


“ which in lord Bacon’s language, (who firit awakened my attention to. it,) is frequently 


* Mr. Hartlib fent a copy of that letter to Dr. Worthington inclofed in one from himdfelf, dated Aug. 26, 1661. 
communicated to ine by Mr. profeffor Ward, 


of : — * called 
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“© called confftency.. Being now in my devotions before the oracle, you can expect but few 
“lines, and in thefe my advice, that you procure them for yourfelf before they are all gone 
* out of the fhops; forI fupplicate, that thefe may rather return to you in cath than in kind. 
«“ Je is my great joy, that Mr. B. is fo far engaged to give us the reft of ‘his Notes and- follow: 
« ing Experiments. In thefe he-hath obliged all the intelligent inhabitants of this world, 
“¢ and hath given us hope, that we fhall fhortly complete human fciences. Some families 
% amongft us have anfwered to all lord Bacon’s votes for Advancement of Learning ; and this 
*¢ honourable family deferves ta be reputed the firft college in this univerfity or oecumenical 
“ academy.” 

; And in another Jetter he wrote as follows: — 


“ My laft was very abrupt and concife, becaufe at that time, as I then told you, I was at- 
tentive in my devotions before the noble oracle, which I may now, upon the reviewed {o- 
“ Jemnities of holy oath, ftile the moft fatisfying oracle in my apprehenfions, that ever ap- 
«© peared in the converfe of mortals on this habitable globe, for the difcovery of all the works 
“ of nature. To thofe, chat have been fo tired and wearied, as I have been, in the feveral 
« ways of Tolefus, Flood, Gaffendus, the Cartefian, and Atomical or Corpufcularian philofo- 

phers, and all others, that I could hear of ever fince I was concerned in the victory of 
“ {chool-fophifters: to thofe, I fay, that have condefcended to take deep notice of the 
« infufficiency of language, and conjectures, and ungrounded ratiocinations, and have fub- 
«< mitted their patience to the feverity of lord Bacon’s inquifitions, and, amongft thefe, to my- 

felf, here are offered fuch pleafing refrefhments, as gain us the relifh of that Virgilian {ime 
“ plicity, which was fo highiy admired by Scaliger in thefe verfes ; 


“ Tale tuum carmen nobis, divine poeta, 
«¢ Quale fopor feffis in gramine, quale per aftum 
“© Dulcis aque faliente fitim reftinguere rivo. 


a 
a 


To indulge my own freedom, and a little to practife my pen and judgment fn the impartial 
collections of other men’s deepeft or moft inticing reafonings, I had in philofophy and 
“ theology reduced Jnterlacutores in the manner of Tully’s Oratory and his Academical Questions, 
* to offer their feveral ftrengths, (as you have feen a {pecimen pretending to the vindication 
« of a rural life,) for which academical fcene I had long ago provided thofe arguments in 
“ theology, which have fwayed no lefs men than Grotius and the earl of Brifol, anddo make 
«¢ the loftieft cedars Ragect and revolt feveral ways, at as much uncertainty, as the variation of 
“ the compafs. And from all thefe I could procure a concurrence as to the unchangeable 
oracle for a holy life. For philofophical fatisfations I did chiefly addrefs to philofophical 
“ experiments, in which I feemed to have the beft overtures of aid from lord Bacon ; but of 
“ this 1 complained, that in the progrefs of late years we had not brought his experiments, 
«© or added our own, to any degree of ripenefs. And this was indeed my difcouragemene. 
* Now I confefs I am furprifed with wonder at the prefent advancement ; and I dare promife 
“© our pofterity, that knowledge fhall in this following age abound in very great perfection, 
«and to the beft of noble operations. I can now no longer forbear to enquire for the return 
“© of Mr. Oldenburg, which was promifed fome weeks ago. From him I hope to be informed; 
«© when Mr. Boyle will be pleafed to oblige the world with the publication of his gther 
“© works : 
' 7, Tuat of promifcuous Experiments ment.oned in the philofophical Effays, p. 14, 15, 16. 

“2, Tue Dialogues concerning Heat, Flame, aud Fire, mentioned in thefe new Experiments, 
“ p. 104, 119, and 222. . 

“ 3, Tue magnetical Steams of the Earth mentioned ibid. p. 120. 

“ 4. Tue Continuation of Experiments made by the pneumatical Engine. ; 
- « Anp this we may well difcern, that nothing can drop from his pen, that doth nat obe 
te lige the future ages univerfally ; neither can prefent envy appear againft fuch bright Juftre, 
‘© | pray you be mindful to lay this load upon Mr. Oldenburg, for it enables him to ablige us 
+ in that {weet entertainment of hope and expectation, which eafeth all kinds of griefs, The 
«© note of animals in vinegar, Phil. Effays, p. 40. may fhew, what confiderable ufe may yer 
“© be made of our beft magnifying glaffes, if the overtures were well profecuted.” 


Tue next work, which Mr. Boyle publifhed in 1661, was his Sceptical Chemift : or Chemices 
phyfical Doubts and Paradoxes touching the Experiments, whereby vulgar Spagirifis are wont ta en 
deavour to evince their Salt, Sulpbur, and Mercury, to be the true Principles of Things; Oxfard, 
in 8vo. To the fecond edition, printed at Oxford 1679 *, in 8vo, are fybjoined divers Expe- 
riments and Notes about the Produciblenefs of chemical Principles. 

In this treatife he abferves, that the number of the Peripatetic Elements and chemical Pria- 
ciples is doubtful; and that the words Element and Principle are here ufed as equivalent terms, 
and fignify thofe primitive and fimple bodies, of which the mixed ones are faid to be cam: 
pofed, and into which they are ultimately refolved : that the matter of al] bodies was Qrigia 
nally divided into {mall particles of different fhapes and fizes; and that thefe particles might 


* The title page erroneoufly fays 1680. See the Mdvertifement. 
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tite into {mall parcels not eafily feparable again: that a great variety of compounds may 
arife from a few ingredients: that various fubftances are obtainable from bodies by fire: that 
fire is not the true and genuine analyfer of bodies, fince it does not feparate the principles of 
a body, but varioufly compounds and alters the texture of a body, which it aéts upon: that 
fome things obtained from a body by fire were not its proper ingredients :. that all compound 
bodies differ only in fome mechanical properties : that it does not appear, that three is pre- 
cifely and univerfally the number of the diftinét fubftances or elements, into which all mixed 
bodies are refolvable by fire: that fome bodies afford more than three principles: that earth 
and water are to be reckoned among the chemical principles, and at leaft one certain alkaline, 
if not alfo an acid fpirit. He cenfures the ambiguity of the chemical writers, and fhews, 
that the chemical principles are diffimilar in their nature. He enquires, whether the five 
chemical principles fhould be rejected for not being homogeneous; whence the notion of thefe 
principles arofe ; whether fire be neceffary in the compofition of bodies ; and whether there 
be any elements at all. He fhews, that bodies are not compofed from all the mere elements, 
by the ‘growth of bodies, vegetables, animals, minerals and metals, and the analyfis of bo- 
dies : that the ¢ria prima {eem to be the productions of fire : that neither phlegm nor earth are 
univerfal and pre-exiftent ingredients of mixed bodies: that gold itfelf is deftructible, and 
new qualities producible in bodies by a mere change of texture: that chemical principles are 
tranfmutable, as appears from the phaenomena afforded by an effential oil in repeated diftilla- 
tions : that thofe principles are not ingenerable and incorruptible: that falts may be produced 
and deftroyed ; and that alkalies are tranfmutable into other fubftances, and common fale, 
different kinds of fpirits, fulphurs, mercuries, phlegm, and earth are producible. He in- 
forms us, that the chemical theory of qualitiesis narrow, defective, and uncertain, fuppofing 
things not proved, often fuperfiuous, and frequently contradicting the phenomena of nature. 
That the principles found in bodies are not the caufe of their qualities, but that contrary qua- 
lities are afcribed to the fame body: that, upon the whole, the chemift’s falt, fulphur, and 
mercury, themfelves are not the firft and moft fimple principles of bodies, but rather primary 
cancretions of corpufcles or particles more fimple than they, as being indued only with the 
firft moft radical and moft univerfal properties of fimple bodies, bulk, fhape; motion, or 
reft, by the different conventions or coalitions, of which minuteft portions of matter are 
made thofe differing concretions, which chemifts call their principles. He then makes fome 
reflections upon the hypothefis of alkali and acid; and fhews, that the fuppofition of them is 
precarious, their offices arbitrary, and the notion of them unfettled ; that the tafte is no judge 
‘of them, and the hypothefis of them often needlefs and infufficient, affording but unfatif- 
factory folutions of phenomena. In a marginal note on the Preface introduéfory in the fecond 
edition, he mentions fome other Dialogues concerning beat, fire; flame, &c. which had been 
Seen by two fecretaries of the Royal Society, but were miffing, with fome other pieces of 
his, after the hafty removal of his goods by night in the great fire of London. This work 
was tranflated into Latin. 

In 1662 a grant of the forfeited impropriations in the kingdom of Jreland was obtained 
from the King in Mr. Boyle’s name, though without his knowledge ; for the application of 
which to the fupport of religion and promotion of learning he was greatly folicitous, as ap- 
pears from a letter of his to Dr. Michael Boyle, bifhop of Corke, dated May the 27th that 
year*; in which he mentions, that he expected from an honeft gentleman in public employ- 
ments, and very well verfed in the affairs of that country, an account, “ how thofe impro- 
<* priations, which are, /ays be, within the grant made me by his Majefty, are, or are like to 
“be, provided of minifters and maintenance. And though the procuring me this account 
* would, I know, require fome time; yet the requifitenefs of it to affitt me, how to order 
“* myfelf on this unhappy occafion, made me unwilling to write to your lordhhip, till I had re- 
“© ceived it; and the adjournment of the parliament made me hope I might receive it feafona- 
“ bly enough. But being furprifed fince the laft poft with the news of the parliament’s being 
‘© met again, and of the quick progrefs, that is making in the att for the fettlement of Jre- 
** Jand, the promife I made your lordfhip at our feparation forbids me to delay to fay fome- 
“* thing to you about the bufinefs we then difcourfed of; but it is now too late at night, that 
«¢ J muft not till a fitter opportunity enlarge upon particulars, but muft make hafte to inform 
“¢ your lordfhip, that having, asI told you I intended, applied myfelf to that excellent pre- 
“ late the bifhop of Lincoln’, for his advice on fo nice an occafion, I came upon the whole 
“* matter to this refult, that the King’s grant made to me having preceded both the grant 
‘© made in the act to the church, and even the church’s application to his Majefty for that 
‘© grant, -I might juftly challenge the impropriations mentioned in my provifo. ....° And 
“* therefore I would not have what I intend to do, refleét upon thofe perfons of honour, that 
** (though unknown to me) made ufe of my name to obtain the grant from the King ; fince 
“ in fuch difputable cafes, perfons, that act very differently from one another, may yet all 
“¢ fatisfy their own judgments and confciences in their proceedings. But in regard my inten- 
** tion in general was to apply an addition of my revenue, if my friends procured any 
‘for me, to good ufes, though, I confefs, I defigned it rather for the advancement of real 
** learning, than to any other purpofe; yet fince it fo falls out, that unknown to me it is 
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*¢ caft upon impropriations, it is very likely, that by the account I expect of the ftate of 
them, I may fee caufe to make the more immediate fervice of religion, (by relieving the 
“ poor in thofe places, and contributing, if need be, towards the maintenance of minifters 
“¢ there or elfewhere, or promoting other good works, as from time to time occafion may 
“¢ require,) the principal of thefe good ufes, to which I have thoughts to apply about two 
“ thirds of what will, de claro, come to me out of my fhare of ‘this grant, hoping alfo, that 
“the other perfons of honour, that are concerned in it, will havea care, that the impropria- 
“ tions, whofe revenues are given them, be provided with minifters. And I fhould poffibly 
*¢ employ the other third part alfo the fame way, but that his Majefty has been pleafed, with- 
“< out my feeking, or fo much as knowledge, to appoint me governor to a corporation for 
“ the propagating of the gofpel among the heathen natives in New England and other parts 
“ of America. And this corporation being at great charges for neceffary works, and efpe- 
“¢ cially for the tranflating and printing of the Bible in the Indian tongue, above one half of 
“* their revenue is injurtoufly detained from them by a perfon, who had fold it toa corporation 
“ erected for the fame purpofes with ours under the Jate ufurping powers, and now has re- 
“ poffeffed himfelf of his land, becaufe thofe, that he fold it to, were not legally qualified 
“* to havea fale made to them. By which means fo pious a defign, as is purfued by this 
“ corporation, is now in danger to mifcarry for want of maintenance ; fo that the work 
“¢ being fo charitable, and I having a peculiar call to promote it, I think, after having ad- 
“ vifed with the bifhop of Lincofa in the cafe, that it becomes me, on fuch a juncture of 
“* circumftances, to apply the other third part, or thereabouts, of what the King’s grant 
<¢ will yield me for fix or feven years at leaft, to the carrying on of fo unqueftionably 
“ good a work ; fo that the main benefit I intend to derive from the King’s bounty is the op- 
“* portunity of doing fome good with what, if my friends had not obtained it, might have 
** been begged by others, who would have otherwife employed it. And by this, I hope, your 
“ lordthip will be confirmed in the belief of what I formerly affured you of, namely, that 
« had I known, that any thing was afked for me, whofe grant would have been prejudicial 
** or unwelcome to the church, I fhould not travé confented to have my nate made ufe of 
** fora much greater matter, than the provifo is like to yield me. And the fame day your 
“* lordfhip did me the honour to inform me of the ftate of the cafe, I offered fome of the 
“¢ parties concerned to relinquith the grant, though it had already paffed the King and coun- 
“ cil, fo nor my name might have nothing to do with it; but ohe of the interefted Parties 
being too far off to be confulted, the proffer was declined. From all which, I hope, your 
“ Jordfhip will do me the right to conclude, that I was far from deligning the prejudice of 
* the church ; and that though it cannot in reafon be expected, that I fhould do any thing 
** to hinder the other perfons concerned in my provifo to purfue the having it paffed, and to 
enjoy the benefit of it; yet I do not at all defire, that either your lordfhip, or any other 
“ Seon. that thinks the provifo may be juftly excepted againft upon the church’s behalf, 
‘¢ fhould, for my fake, at all abftain from aéting and fpeaking, as his Judgment and confcience 
“ fhall direct him. For as my partners are, (and I think not caufelefsly) confident of béing 
*¢ able to carry on in Ireland that, which has already paffed the {crutiny here; fo, for iny 
‘* part, all I pretend to by this grant is, to have the power in my own hands, to fee, that the 
** proceed of it be carefully employed to the good ufes, whereto I defign it.” The biftiop 
of Corke in his anfwer to this letter of Mr. Boyle, dated at Dublin Aug. 13, 1662, obferves *, 
that with regard to the bufinefs abovementioned, he was perfettly fatisfied, that Mr. Boyle's 
defign, “ (if, fays be, youhad any, for I cannot yet imagine you to be any othérwife than 
‘* paffive in the whole matter) in acquiting thofe propitious was charitable and religious ; 
‘¢ for you eannot do any thing, that is othetwife. I mutt likewife very much applaud your 
“¢ pious intendments for the advancement of real learning, and efpecially for the extenfive- 
“ nefs of your charity towards the poor Heathen hatives of New England. But yet I muft 
“ humbly take leave to acknowledge myfelf unfatisfied, why that additional tevenue, which 
* his Majefty defigned and promifed for the better fupport of the cletgy here, that they inay 
with greatet comfort attend the cures of their feveral churches, fhould bé diverted to any 
other ufe, though in itfelf it be generous and handfom, efpecially when I confider, how 
“* many congregations depend upon the fervice of thofé parithes ; how deftitute they will be 
“* of a church to refort unto; how the poor péopie will be compelied to wander through the 
country, to find out an opportune place for the performance of their ublick duties and dé- 
votions unto God. For although at prefent your piety provides all that poffibly you may, 
to prevent thefe fad confequences 5 yet you know not how they fhall be minded, who fuc- 
ceed you; nor aré you certain, that thofe other perfons, (whoever they be,) that havé ob- 
‘* tained this grant under your patronage, will be as inclinable upon that account as you are. 
“* If they be not, (asit is gréat odds on your fide againft moft men living,) it will not then 
‘© be unworthy your confideration, whether fomething of their faule will not be chargeable 
| “ upon you, by whofe only miéaris they were enabled to do the prejidice, As to that ad- 
*¢ vice and refolve, which wa given you by that moft excellent prelate, whofe piety arid 
“* learning makes him defervedly honoured by all, that have either known or read him, I 
“ muft neceffarily believe it was founded on a very great miftake. For in cafe the difference 
“ be otherwie than it is fated in your letter, if that bleffed Martyr Charles I. did in his life 
* Vol. V. p. 632. | , 
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time fulemnly devote all impropriations unto the church, that fhould be any way invefted 
“in him; if his moft gracious Majetty, that now is, fhould, asan early evidence of his gra- 
‘ titude to God for his miraculous reforation, immediately after his accefs into his kingdom, 
“© engage himfelf in the like bounty to this church of Ireland; if his Majefty had not only 
* promifed, but actually granted them under his privy fignet, tefore any conceffion of what 
your grant contains was made unto you, {whereof each particular may, as I fuppofe, be 
“ made fomewhat confpicuous,) then certainly you will think it worthy fome further confi- 
* deration, whether you will infift upon that grant or no.” 
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Me. Boyle, in his letter of May 27, 1662, above-cited, mentions his having been appointed 
by the King governor of the Corporation for propagating the gofpel in New England, and the 
parts adjacent in America, and that the revenue of tiis corporation was injurioufly detained from 
them. ‘The cafe was this: in July 1649, there was an ordinance palfed in the parliament, 
for the promoting and propagating of the gofpel of Fefus Chrift in New England, by the ere¢cting 
a corporation in perpetual fucceflion, to be called by the name of the prefident and fociety for 
the propagation of the vofpel in New England, ‘ to receive and difpofe of monies in fuch 
«© manner, as fhall beft and principally conduce to the preaching and propagating the gofpel 
““ amongtt the natives, and tor the maintenance of {chools and nurferies of learning for the 
“ education of the children of the natives ; for which purpofe a general colle¢tion was ap- 
* pointed to be made in and through all the counties, citics, towns, and parifhes of Eng- 
“© Jand and Wales, for a charitable contribution, to be as the foundation of fo pious and great 
“ an undertaking *.’ With the monies thus colleéted lands were purchafed to the value of 
between five and fix hundred pounds a year *, and fettled in a corporation of citizens of Loz- 
don in truft, Henry Afburft, Eq; being their treafurer. Upon the reitoration of King Charles 
II. the corporation being dead in law, colonel Bedingfield, a papift, who had fold an eftate of 
3221. per ann. ‘*, which had been fettled for the ules of it, repoffeffed himfelf of it, and at 
the fame time refufed to pay back the money, which he had received for it. Mr. Boyle 
therefore ufed his intereft with the lord chancellor Clarendon, to prevent that act of injuftice ; 
and the corporation being revived in 1661, by an exprefs charter“, he was made governor | 
of it, and the eftate, which had been detained by Bedingfield, was reftored to the corporation 
by the chancellor’s decree °. 

In 1663 the Royal Society being incorporated by King Charles II. by letters patents, dated 
the 22d of April, Mr. Boyle was appointed by the charter one of the council of the learned 
body ‘ ; and as he had been one of the principal perfons, to whom that Society owed its firft 
rife and progrefs, he continued during the reft of his life one of its moft ufeful members. 

In June the fame year he publifhed at Oxford, in 4to, Some Confiderations touching the Ufe- 
fulnefs of experimental natural Philofophy, propofed in a familiar Difcourfe to a Friend by way of 
Invitation to the ftudy of it. The firft Part contains five Eifays: I. Of the Ufefulnefs of ex- 
perimental Philofophy, principally as it relates to the mind of man. II. Of the fame. III. 
A continuation of the fame. IV. A requifite Digreffion concerning thofe, that would ex- 
clude the Deity from intermiddling with Matter. V. Wherein the Difcourfe interrupted by 
the Digreffion is refumed and concluded. The /econd Part confilts of two fections ; viz. 
Seétion I. of the Ufefulnefs to Phyfic, containing five Effays, vz. 1. Some particulars tend- 
ing to fhew its Ufefulnefs to the phyfiological Part: 2. To the pathological part of Phyfic : 
3. To the femeiotical part of Phyfic: 4. To the hygieinal part of Phyfic: 5. To the the- 
rapeutical part of Phyfic. ‘This book was reprinted at Oxford, in 4to, the year following, 
In the advertifement to the reader Mr. Boyle obferves, that divers parts of this work were fenc 
to the prefs in 1660, and 1661, as well as in 1663, and that the very laft Effay of it was 
written feveral years before; fince which time thofe papers were Jeft, fometimes in the hands 
of friends, and fometimes in diftant places, where he could not come at them; a circum- 
ftance, which he mentions, that the reader might neither wonder nor blame him, if he 
fhould meet with fome things in them, that had already been publifhed by others, or were 
more vulgarly known, than his mentioning them implied ; and that particularly a great por- 
tion of the fr Part was written about ten or twelve years before, when he was fcarce 
above twenty one or twenty two years of age. 

His next book was Experiments and Confiderations touching colours,: firft occafionally written, 
among fome other Effays, to a Friend, and now fuffered to come abroad as the beginning of an expe- 
rimental History of Colours. To this were added 4 fhort Account of fome Obfervations made by 
Mr. Boyle about a Diamond, that fhines in the dark , firft inclofed in a Letter written to a Friend, 
and now, together with it, annexed to the foregoing Treatife, upon the feore of the affinity between 


2 Account of the Society for propagating the gofpel in foreign parts, eftablifhed by the royal charter of King 
William VT. p. 4. edit. Loudon 1706, in 4to. 

b Mr. Daniel Neale’s hiftory of New England, Vol. I. Chap. VI. p. 263. who obferves, that Mr, Baxter ix his 
Life, fol. 290. zs miffaken in computing that purchafe at feven or cight hundred pounds per ann. 

© Neale, ubi fupra. 

¢ The copy ot the charter is extant among Mr. Boy/e’s papers, and not being, as far as I can learn, hitherto 
printed, is inferted in the Appendix to this Lite. 

¢ Bifhop Burzet’s memorandums concerning Mr. Bayle’s Life, and Mr. R. Baxter’s Funeral Sermon for Henry 
Afburft, Eq; p. 46. j 

§ Sprat’s hilttory of the Royal Society. . 

Light 
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Light and Colours: aad Obfervations iace OGcber 27, 1663, about Air. Clayton’s Diamenz, 
and read before the Royal Seciety the day folluxing. This book was printed at Lenton 1603, 1n 
8vo, and reprinted therein 16-0. It was likewife tranflated into Latin. In this difcouite 
concerning Colsurs, he obferves, that they may be confidered either as a quality refiding in 
the body, that is faid to be coloured, or to modify the ]ight after fuch or fuch a manner; or 
elfe as the light itfelf, which {fo modified ftrikes upon the organ of fight, and fo caufcs thac 
fenfation, which we call Colour; but thac this Jatter 1s the more proper acceptation of the 
word Colour: that itis not without reafon, that he afcribes colour chiefly to the fuperficial 
parts of bodies: and that a blind man at Maeftricht in the Low Countries could at certain times 
diftinguifh colours by the touch of his Angers. As to particular colours, he tells us, that 
whitenefs depends upon the roughnefs of the furface of the body called white, which gives 
it innumerable fmall fuperficies, which acting lke fo many /pecula in various pofitions, reflect 
the rays of light, that fal] on them, not towards one another, but externally towards the 
fpectator: that blacknefs refults from a peculiar kind of texture of the {uperficial particles of 
a body, by which it damps the light, which falls on it, fo that very little is reflected to 
the eye. He gives us likewife feveral experiments, which fhew, that both black and white 
may be mechanically produced and deftroyed. 

He gave the public alfo the fame year Some Confiderations touching the fiyle of the holy Scrip- 
tures, extracted from feveral Parts of a Difcourfe concerning divers particulars belonging to the 
Bible, written divers years fince to a Friend: London, in 8vo, and reprinted there in 1675 in 
the fame form. A Latin tranflation of it was printed at Oxford in 1665. The Difcourfe, 
from which thefe Confiderations were extracted, was the Effay on Scripture, of which I: have 
given fome account above; and it was publifhed by Mr. afterwards Sir) Peter Pett, attorney 
general for Ireland, to whom the letter of Mr. Boyle prefixed to it is addreffed, and who 
was meant by the letters P. P..4.G F. F.*. Ie was upon occafion of thefe Confiderations, 
that Mr. Boyle received from an anonymous hand the foilowing letter. 


OGober 26, 1665. 
“ Heavenly Aretaphilus, 


« LITTLE book, under the title of Confiderations on the Style of the boly Scrip- 
ee tures, coming to my hands, the value your writings merit from all men, engaged me 
¢ in its perufal ; the fympathy of which contents with my genius makes me challenge fo near 
** a relation to the author, as to ftyle myfelf his admirer. I have obferved not only the in- 
“ fignificant tautology, the unpleafant circumftances, the inconfiderablenefs of the defign, 
« and the emptinefs of the end of moft books, which croud daily to the prefs, wrefting and 
“ cenfuring the fcriptures ; but alfo the danger of feveral tenents, which the author would 
«* make feem agreeable to the fcriptures, merely to profelyte men to their opinion, who are 
*« apt to be in love with their rhetoric, and are thereby feduced to their own damnation, that 
«< T almoft fear to read any book with the title of holy. J prefume, if men did confider 
“ the weight of that text, Whofo adds, or diminifbeth, &c. there would not appear fo many 
“ comments and large volumes in public, to confound and miflead the multitude, who are 
“ apt enough to fchifmatize, where they have a patron, wiz. Paul, or Apollos, or Cepbas, 
« &c, and toturn to the crooked way of deftruétion, when that little book, which affords 
« matter for thofe great volumes, and points to the ftreight path of falvation, is neglected, 
“ and flighted. But sitimur in vetitum, we are too prone to forbidden cuftoms ; yet I hope this 
“© Enchiyidion may prove a remedy or antidote to fome againft the publick infection. In the 
“© mean time I rejoice, that there is one, who has that efteem: for fo worthy and profitable a 
“ book as the Bible, without conforting with men’s pretended helps and additions, conclud- 
« ing with St. Paul, that it is alone able to make the man of God perfect. And now pardon 
« this trouble, and accept it, till God grant me an opportunity of a nearer conference, that 
«© I may improve my talent of knowledge, and prefs towards the mark of all true Chriftians. 


© Yours, 
- & To the honourable Mr. Robert Boyle, at lady 
“© Ranelagh’s i# Pall-Mall, London. 


In 1664 Mr. Boyle was ele€ted into the company of the Royal Mines ° ; and in September 
that year received the following letter from John Winthrop, Eig; governor of Conneéficut and 
New Haven in New England : 


. © Honourable Sir, 


ae BARK of this place meeting with one of the frigates at fea near the port of their 

A arrival, I had thereby the favour of your honour’s letter, and afterwards met that 
“ gentleman Dr. Sackvill, recommended therein, at Gravefant, a {mall town upon the weft 
“© end of Long Iland, and had there fome acquaintance with him. But that being a time and 


‘* place of much aétion, and my ftay no longer than that the fort and town at Manbatos 


@ See Sir Peter Pett's dedication to lord Altham before the Memoirs of the right honourable Arthur earl of An- 
glefey. edit. London 1693, in 8vo. 
> Mr. Oldenburg’s letter to Mr. Boyle, dated at London December 10, 1664. Vol. V. p. 328. 
I “ was 
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‘* was reduced to his Majefty’s obedience, I could not then have much conference with him. 
‘* He abideth yet at that place, (now called New York) which is above a hundred miles from 
“« my prefent habitation ; but I hope there may be better opportunities, and I fhall be ready to 
“ do him any fervice. After the reducing of that place, and that I faw it in the peaceable 
“¢ poffeffion of his Majefty’s honourable commiffioners, I came back towards’ Hartford to have 
** met the commiffioners of the colonies there, it being their ufual appointed time, and that 
“* the place for this year ; but being taken with a fever at New Haven in the way homeward, I 
“© was difappointed of being with chem at that time ; but underftanding after from thofe, 
“ that fupplied in my abfence there, that there was a propofition in your honour’s letter to . 
“* them for their advice, how a great ftock might be employed for the furthering that good 
“© work among the Indians, although that queftion I fuppofe hath been anfwered by the 
“ commiffioners then met; yet I am bold to add this motion, that your honour would 
 pleafe to caufe that paper, which I left with the honourable corporation in England, to be 
“* reviewed. I fuppofe it doth give an hint of a foundation of an ufeful employ of a large 
“ ftock, even to thofe good ends the corporation principally aim at. I am very deeply 
** obliged to your honour for multiplied favours, and in particular this of late received, of 
the good advice, and intimations, and informations, in reference to thofe matters in your 
“ honour’s letter. Ido endeavour greatly to attend your commands, and to difpofe all people 
“ to that duty and obfervance towards thofe honourable commiffioners fent by his Majetty, 
“« as may teftify their true loyalty and affection to his Majefty, from whom they come, and 
‘¢ I hope for the good of thefe poor plantations. I fhall not give your honour further trouble 
“ at prefent, than that you will pleafe to read, that I am in fincerity, 


*¢ Honoured Sir, 
Hartford in New England, ; 
Sept. 25, 1664. “© your moft faithful humble fervant, 


“J. WiInTHROP. 


Tue year following Mr. Bayle gave the publick his Occafional Reflettions upon feveral Sub- 
jetts ; whereto és premifed a Difceurfe about fuch kind of Thoughts : Landon 1665, in 8vo. re- 
printed in 1669, in 8vo. and tranflated into Latin, but never publifhed in that language, 
This piece was drawn up when he was very young, as appears from the following paffage in 
a letter of his to his fitter the lady Ranelagh ; Nor fhall I difobey your threatned order for 
looking you out 9 miflaid fevibble I drew up in my infancy concerning occafional Refleétions. 
And this confideration, added to that of the cuftom of the age, in which the imagination was 
more indulged upon important fubjects, than the feverity of a true tafte of writing will ad- 
mit, may ferve to apologife for this treatife, againft the infult upon it in Dr. Swift’s pious 
Meditation ona Broom Staff, who has certainly not fhewn in that piece a juft regard to the 
interefts of religion, any more than to the charaéter of Mr. Boys, by allowing himfelf to 
treat fuch {ubjeéts, and fo excellent a perfon, with the moft licentious buffoonry. The 
fame year he publifhed fome fmall pieces in the Philofopbical Tranfactions, viz. An Account 
of @ very monftrous Calf, N°. I. p. 10. together with az Objervation imparted to him by 
Mr. David Thomas touching fome particulars further confiderable in that monfter, N°. IL. p- 
11. Objervables upon a monfirous Head of a Colt, N*. V. p. 85. Some anatomical Obfervations of 
Milk found in Veins inftead of Blood, and of Grafs found in the Wind-pipes of fome Animals, N°. 
VI. p. 100. Of a place in England, where, without petrifying Water, Wood is turned into Stone, 
Ibid. p. 101. 4 further Account of an Obfervation abovementioned about white Blood, Ibid. p- 
117. But amore important work was that printed at London 1665, in Svo. under the title 
of New Experiments and Obfervations teuching Cold, or an experimental Hiftory of Cold begun. 
To which are added, an Examen of Antiperiftafis, and an Examen of Mr. Hobbes’s Doéfrine 
about Cold. Whereunto is annexed an Account of Freezing * brought into the Royal Society by the 
learned Dr.C. Merret, a fellow of it. Together with an Appendix containing fome promifcuous 
Experiments and Obfervations relating to the precedent Hiftory of Cold. The fecond edition was 
printec at London 1683, in 4to. In this work he gives an account of the defectivenefs of 
common weather glaffes, the advantages of the new hermetical thermometers, and an enquiry 
concerning the caufe of the condenfation of the air, and afcent of water by cold in the ordi- 
nary weather.wifers, But thefe are only preliminaries ; for the main difcourfe prefents us 
with an account, what bodies are capable of freezing others, and what of being frozen: the 
ways to eftimate the degrees of coldnefs: how to meafure the intenfenefs of cold produced by: 
art beyond that employed in ordinary freezing: in what proportion water will be made to 
fhrink by fnow and falt : how to meafure the change produced in water between the greateft 
heat of fummer, the firft degree of winter-cold, and the higheft of art: how to difcover the 
different degrees of coldnefs in different regions: a way of freezing without danger to the 
veflel : what may be the effects of cold, as to the preferving or deftroying the texture of bo- 
dies: whether fpecific virtues of plants are loft through congelation, and then thawing : 
whether eleétrical and magnetic virtues are altered by cold: the expanfion and contraction 
of bodies by freezing : how they are caufed, and how their quantity is.to be meafured: the 
ftrength of water freezing, and an enquiry into the caufe of that prodigious force: the {phere- 


3 Made in December and January 1662. 
I of 
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of activity of cold: how far the froft defcends-in earth and water : 
whether cold can act through an hot medium: a way of accountin 
the ftrength of the adhefion of its parts: what liquors are its quickeft diffolvents ; and an 
experiment of heating a cold liquor with ice. He afterwards confutes the vulgar notion of 
Anteperifiafis, and Mr. Hobbes’s Doctrine of Cold; and obferves, that though he will not un- 
dertake to prove the nature of cold to be privative, yet he thinks it eafy to fhew, that the 
arguments produced for its being pofitive are not conclufive. 

His excellent character in all refpects had gained him fo high an intereft with the King, 
that about Auguft the fame year 1665, he was nominated to the provoftthip of 
then vacant by the death of Dr. Fobn Meredith, a poft of great honour as well as 
ever he declined accepting it, as well becaufe he was probably apprehenfive, 
of his ftudies, to which he had fo many years devoted himfelf, might receive fome interrup= 
tion from the duties of that poft, as on account of his infuperable difinclination to entering into 
holy orders, which is thought neceffary to that office *. But whatever other reafons might 
concur with this laft, to determine his refufal of the provotthhip, the fact.of his nomination 
to it is evident from a letter of Mr. Oldenburg to him, dated at London Auguft the: 29th, 
1665, in which he fays: “ If he (Dr. obn Beale] be not mifinformed by one of his Ma- 
“ jefty’s chaplains, who now waits at Sali/bury‘, and laft week gave hima vifit, you, Sir, are 
“© nominated provoft of Eton. Which if fo, our faid friend hopes, and fo, do I, you will 
«< not refufe it; confidering, that that place hath many opportunities of influence on the uni: 
* verfities, and is able to oblige many; which ftrengthens our. hope, that you will accept of 
“it, efpecially fince it is, as I underftand, no burthen and much accommodation, it being 
«© alfo but half a day’s journey from thence to London, and not much. more to Oxford.” 
And this is confirmed by a letter of Dr. Beale from Yeovil, Sept. 7, 16654, which begins 
thus: I wifh this may find you in Eton college, and well fettled there. On the 8th of that month 
we find him created doctor of phyfic in that univerfity ¢. , 

In February following Mr. Henry Stubbe, a phyfician at Stratford upon Avon in Warwick: 
foire, addreffed a letter to Mr. Boyle upon the fubject of the famous Mr. Valentine Greatraks; 
the Irifh Stroker. This extraordinary perfon was fon of Wiliam Greatraks of Affane in the 
county of Waterford, Efq; by a daughter of Sir Edward Harris, Knt. one of the juftices of 
the King’s bench in Jreland in the reign of King Charles‘. He was born at Affane. on the 
14th of February 1628, and educated at the free-{chool at Lifmore, where he continued till 
he was thirteen years of age, and was defigned the year following for the college of Dub- 
in ; but the rebellion breaking out in that nation, was obliged, with his mother and feveral 
other {mall children, to fly for refuge into England, where they were relieved ‘by the favour of 
his uncle Mr. Edward Harris, after whofe death, his mother, for his further progrefs in lite- 
rature, committed him to the care of Mr. John Daniel Getfeus, a German, wha was minifter of 
Stock Gabriel in the county of Devon, with whom he fpent fome years in ftudying humanity 
and divinity. After five or fix years abfence from his native country he returned thither, but 
found it ina moft miferable ftate ; which made him retire to the caftle of Caperquin, where I 
Spent, {ays he ®, a year’s time in contemplation, and faw fo much of the madnefs and wickednefs of 
the world, that my life became a burthen to me, and my foul was as weary of this habitation of clay, 
as ever the gally-flave was of the oar, which brought my life even to the threfbold of death, fo 
shat my legs bad hardly firength to carry my enfeebled body about. In the year 1649 he 
became lieutenant in the regiment of Roger lord Brogbill, afterwards earl of Orrery, then 
acting in Munfter againft the Irith and Papifts ; and in 1656 a great part of the army there 
being difbanded, and he among the reft, he retired to his eftate at Affane, and was foon after 
appointed clerk of the peace for the county of Corke, and repifter for tranfplantaticn, 
and juftice of the peace". About the year 1662, I bad an impulfe, {ays he', or a Strange per- 
fuafion in my own mind, (of which 1 am not able to give any rational account to another ) which did 
very frequently fuggef to me, that there was beftowed on me the gift of curing the king’s evil ; which, 
for the extraordinarine/s of it, I thought fit to conceal for fome time; but at length I communicated 
this to my wife, and told ber, that I did verily believe, that God bad given me the blefing of curing 
the king’s evil; for whether I were in private or public, fleeping or waking, fill-I had the fame im- 
pulfe. But ber reply to me was, that foe conceived this was a ftrange imagination ; but to prove 
the contrary, @ few days after there was one William Maher of Salterbridge in the parifh of 
Lifmore, that ir bis fon William Maher to my boufe, defiring my wife to cure bim, who was 


an experiment fhewing, 


‘Eton college, 
profit. How-: 
that the courfe 


a perfon ready to afford ber charity to ber neighbours, according to ber {mall JRill in chirurgery. 
On which my wife told me, there was one, that bad the king’s evil very grievoufly in the ayes, 
cheek, and throat. Whereupon I told ber, that fhe foould now fee, whether this were a bare fancy or 
imagination, as foe thought it, or the diftates of Gad’s {pirit on my heart ; and thereupon I laid my 


"4 See Dr. Fohn Fell's Life of Dr. Richard Allefiry, prefixed to the Sermons of the latter, 
1684, in folio. ne ye 

» Vol. V. p. 334. vt 

© Where the King then was, on account of the plague’s raging at London. 


printed at Oxford 


4 Vol. V. p. 469. 

* Wood, Fafti Oxon, Vol. II. sou = 23 i = 

f A brief account of Mr. Valentine Greatraks and divers of the firange cures by hit lately pe-formed, p, ty. 
Edit. London 1666, in 4to. ay ; 

$ Ibid. p.17, > Ibid. p. 18, 19. : i Ibid. p. 22. 
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hands on the places affetted, and prayed to God for Fefus fake to heal him ; and then I bid the pa- 
rent two or three days afterwards to bring the child to me again, which accordingly he did, and then 
Tfaw the eye was almoft quite whole, and the node, whith was almoft as big as a pullet’s egg, was 
fuppurated, and the throat strangely amended, and, to be brief, (to God's glory I fpeak it) within a 
month difcharged itfelf quite, and was perfectly healed, and fo continues, God be praifed. His 
next cure was of Margaret Mac-foane of Ballinechy of the parifh of Li/more, who had been 
afflicted with the evil above feven years in a much more violent degree; and foon after his 
fame encreafing, he cured the fame difeafe in many other perfons for three years, not med- 
dling with any other diftempers, till about the end of thofe three years, the ague growing 
epidemical, he found as formerly, that there was beftowed on him the gift of curing that 
difeafe *. ‘ Within fome fmall time after this, continues he*, God was pleafed by the fame 
“ or the like impulfe to difcover unto me, that he had given me the gift of healing ; which 
“© the morning following I told my brother and wife, but neither of them could be prevailed 
“‘ with to believe it, though for my own part I had a full affurance thereof within me. 
“© This impulfe I had the funday after Eafter-day, the 2d of April 1665 early in the morn- 
“ ing; and the wedhefday enfuing I went to cornet Dean’s (about fome occafions I had withi 
“© him) to Lifmore, where there came into his houfe to me a poor man, that with a violent 
“© pain in his loins and flank went almoft double, and had alfo a moft grievous ulcerous leg 
very black, wherein were five ulcers ; who defired me for God’s fake, that: I would lay 
my hands on him, and do him what good I could: [But ‘by the way take notice, that 
“* as God gave me the feveral gifts from time to time; ‘he always-feht patients, that’ applied 
« themfelves to me, for I never fought after ahy from the firft moment ‘to this very ee 
«© Whereupon I put my hand on his-loins ‘and’ flak, and immediately ron the pains out o 
“ him, fo that “he was releafed, and could ftand\ upright Without the leaft trouble. Then 
«¢ I put my hand on his ulcerous leg, (which the chirurgeons, after they had fhewed all their 
« {kill on him, told him it was perifhed at the bone; and.fo muff be cut off, but that hé 
“ wanted 3/, to give one of them-for his pains, as ‘he informed me,) which forthwith 
“© changed colour, and became red, and three of the five ticets clofed up; and the reft*within 
“a few hours afterwards’; fo that he went out well, ‘that could hardly by the-help of his 
$© ftaff crawl in, and within two days-afterwards he fell to his labour, being a mafon by 
“< trade, and fo continued feveral months afterwards to my knowledge, and to this inftane, 
“ for ought I know.” The thurfday following’ hé cuted ‘col. Phatre of Cabirmony in the 
county of Corke of an ague, and afterwards’ many other’’peffons of different diftempers by 
ftroking *; fo that there was a refort to ‘him from ‘all*parts. But being cited into the 
bifhop’s court at Lifmore, and not producing a'licenfe for practifing, he was prohibited from 
laying his hands on any perfon for the futures but ftilcontinuéd-to do fo till January 1665-6, 
when he came to England at the requeft of the earl of Orrefy, in order to cure the lady of 
the lord vifcount Conway of Ragley in Warwickfire, who shad for’many years laboured under a 
moft violent head-ach. He ftaid at Ragley three weeks or a month; and though he fatled 
in his endeavours to relieve that lady, he cured vaft numbers of people in thofe parts, and at 
Worcefter. We was then by his Majefty’s order fent for: to Whiteball, and continued tome 
time in London, performing many remarkable curés thefe in ‘the prefence. of perfons eminént 
for their {kill and integrity °. abs id 

Mr. Stubbe, who was witnefs to féveral of ‘his'cures in Warwitk/bire, publiflied therefore at 
Oxford in 4to, a piece, entitled, The miraculous Conformift: or, An Account of feveral marvellous 
cures performed by the ftroking of the hands of Mr. Valentine Greataricks , with a phy/ical Difcourfe 
thereupon, in a Letter to the honourable Robert Boyle, E/g, With a Letter relating to Jome other 
of his miraculous Cures, attefted by. &. Foxcroft, M. A. ond Fellow. of King’s tollege in Cani- 
bridge. Mr. Studbe’s letter to: Mr. Boyle. is dated at Stratford upon fivon; February 18, 
1665-6, and begins thus: ** Since the beft and moft agreeable” retribution I can make you 
<< for the honour you do me in your rememibrantés, and all your other fignal favours, is but 
“< to gratify your curiofity with any remarkable ‘intelligence, that may advance either phiyfic 
or philofophy, I fhall endeavour to be as generous in my acknowledgments to y6u, as 
you have always been in obliging me. Since my laft unto you, my lord Gonway did_'me 
the honour particularly to invite me to his houfe and acquaintance, giving me withal,a 
fair opportunity of converfing with Mr. Gréataricks, arid beliolding feveral*of thofe per- 
formances, the report whereof, as it gives juft caufes oF‘aftonifhment to you, that are more 
remote, fo the effects fill with admiration: the moft learned, or fufpicious beholder’. In 
truth they are fuch, that he is not at all obliged to the ignorant for the efteem h¢ hath ac- 
quired, nor is it poffible for the moft tendetor fuperftitious ‘and cenforious zealots to de* 
‘< ftroy his repute. He is a man of a graceful perfonage and prefence, ‘and, if my: phantafy 
“¢ betrayed not my judgment, I obferved in his eyes and mein a vivacity and {prightlinefs, 
that is nothing common. As far’as I could inform myfelf by a long and private diftourfe, 
<¢ he is a man of a very good life, of tender and charitable principles, as extenfive as the 
<¢ effeéts of his goodnefs are. He profeffeth.conforming unto:the doétrine and difcipline of 
the church of England, yet without that cenforioufnefs, whereby fome fignalize‘them- 
felves. His thoughts concerning himfelf are.modeft and humble ; and he préfuies fo well 
of others, that even in fome colourable circumftances he regulates his apprehepfions by the 
* Ibid. p. 22—25. b Thid. p. 25. © Ibid, p. 2s—z8. a Ibid: p. 28—40. 
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<« revealed mercies of God, and not the feverity of men. In fine, without any prejudice to 
“ this age be it faid, he feemed to me, by his faith and by his charitablenefs, to include in 
« his foul fome grains of the golden age, and to be a relick of thofe times, when piety and 
«© miracles were fincere.’ The pofition, which Mr. Subbe maintains in this letter, is*, that 
God had beftowed upon Mr. Greatrak’s @ peculiar temperament, or compofed his body of fome far- 
ticular ferments, the effuvia whereof being introduced fometimes by a light, fometimes by a violent 
friftion, fhoould reftore the temperament of the debilitated parts, reinvigorate the blood, and 
diffipate all heterogeneous ferments out of the bodies of the deceafed, by the eyes, nofe, mouth, 
hand, and feet. He then endeavours to explain the nature and manner of Mr. Greatraks’s 
working upon his patients for their cure. 

But fome paffages in this letter of Mr. Stubbe giving offence toMr. Boyle, the latter wrote, im- 
mediately upon the receipt of it, animadverfions upon it, in a letter to him, which having 
never been yet publifhed, deferves a place here from the original in his own hand-writing. 


March 9, 1665-6. 
«SLR, 
“© WT was fo late yefternight before I received your account of Mr. Greatraks’s ftupendous 
I perforrnances, that I had much ado to run it over before I went to bed; and this morn- 

s* ing being to take care of fome little affairs in order to a remove, that I am to make in the 

‘« afternoon for fome days, I am obliged to anfwer your letter in as much hafte as you tell 

«© me you writ it in ; which intimation will, IT hope, excufe me to you for my not taking a 

«© folemn notice of thofe fuperfluous acknowledgments you are pleafed to begin with, for 

«< {ervices, that are not confiderable enough to deferve or expect a public retribution, having 

“ been but fuch,’ as a lefs intereft in the Mufes than yours would have entitled you to from 
«© one, that is fo much their fervant.as I. a 

<¢ To begin then, I mutt confefs to you, ‘that I was fomewhat furprized to find this epiftle 

«© of yours brought me from the prefs, before’ I had feen it any other way 5 and it is no imall 

« trouble to‘me, both upon-your fcore and my own, that’ did not fee the manufcript before 

“© it came abroad. For if J had feafonably -feen’ what you wrote about miracles, I fhould 
«« freely have diffuaded you from publickly addrefling to me, what I cannot but much diffent 

“© from $ and perhaps I fhould have been able to prevail with you to omit all that part of 

«< your epiftle. For befides that fince you take notice yourfelf of the prejudice your former Page 25. 
«< meddling with theological matters has done you, you cari fcarce doubt, but that it has 

<< made many perfons indifpofed to put the beft conftructions upon. what you write ; befides 

«¢ this, I fay, I‘ confefs I think you might -have fpared fo much pains as you take in the 
«« former part of your letter, to fhow, that Mr. Greatraks’s gift may be miraculous, fince the 

«© Jatter part of it is employed to make’ out what he performs by natural.means. For my 
part, though I be very backward to believe any ftrange thing in particular, though but 

“< purely natural, unlefs the teftimonies, that recommend it, be proportionable to the extraor- 

« dinarinels of the thing propofed ,; yet I-remember not, that I have hitherto met with (no 

<< more than you have done) any, at leaft any cogent proof, that miracles were to ceafe with 

«© the age of the apoftles ; and not only the excellent Grotius, but Tertullian, ‘Fujlin Martyr, In his an- 
«< Cyprian, and other ancients tell us, that the power of ejecting devils out of poffeffed per- notations 
<s fons lafted-Jong after that, and was not unfrequent in the Chriftian church.” And therefore a Sod P 
<< if thofe relations of Mr. Greatraks’s cures, that I have not yetfeen, fhall convince me, I fhall erie 
«: not f{cruple,: fince his belief and life give me no juft fufpicions, to acknowledge my con- 

<s yidtion, and to rejoice in the appearing of .a proteftant, that is enabled and forward to do 

<< good in fuch a way, efpecially in an age, where fo many do take upon them to deride all 

<¢ chat isfupernatural ; and, whilft they loudly cry up reafon, make no better ufe of it than 

<< to employ it, firft to depofe faith, and then to ferve their paffions and interefts. But by 

<¢ what hitherto appears to me of Mr. Greatraks’scures, I-muft take leave to think, that e1- 

«© ther they are not real miracles ; or, if they have any ching in them of a fupernatural gift, it 

“sis fo far fhort of the gifts of our Saviour Chrift and his apoftles, that I prefume your 

“ friends will think, that if ic were not the effect of your hafte, it was rather to fhew your 

‘© wit than declare your opinion, that you feem to make a parity between them. And for 

‘© my part I fhould in that cafe, reflecting upon the paffage you cite, that there are differences of 

<< administrations, but the fome Lord, think it more fit to look upon this gift of Mr. Greatraks, 

‘¢ as a diftiné and inferior kind, than degrade the unqueftionable miraculous gifts of the 

“< apoftles, to deprefs them to the fame level with his. For whether or no it may queftion 

<< the truth of his gifts being miraculous, yet certainly it ‘will leffen the dégree of it, that 

«© there are many difeafes, which he will not fo muchasmeddle with ; thatthereareothers, which 

«* he attempts to cure, but cannot; that there are others, wherein the good he does isnot laft- 

<< ing, fo that his patients are rather relieved than recovered ; and that alfo there are others, 

‘© wherein fo durable a contact and fri€tion is requifite, as makes a great refemblance be- 

<< twixt the operations of his hand, and the aétions of phyfical agents. As to what you fay 

« about Tropbimus, whom St. Paul left fick at Miletus, and your fuppofition, that he may 

« hence have left many fo elfewhere; the latter part of it, if it betaken ina fenfe pertinent 

** to che prefent cafe, is precarious 5 and as to the former, it concludes not, that St. Paul 
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could not cure him, unlefs you can make it appear, that he endeavoured it, as you confefs 
Mr. Greatraks did to cure the excellent lady Conway and others. What you fay, that you be- 
lieve, that there wanted not at Corinth thofe, that had the gift of healing, nor an effeétual 
anointing with oil; yet did the mifdemeanors of fome draw upon feveral of them zrrecove- 
rable (a main circumftan¢e, which I read notin the text) ficknets arid death, is.only affirmed. 
But if it were granted, that perfons fo qualified were in that church, yet it will not follow, 
that they were unable to cure thofe that died, unlefs you make it -out, that they encea- 


‘ voured it. For, to note this once for all fuch cafes, there is no juft caufe to fuppofe, that 


God did fo vouchfafe the gift of miracles‘to all; that in thofe times had it, as that it was 
to be exerted on all occafions ; but that he, who gave it, did. likewife by fome way or other 
fignify to them, when it was fit for his-glory (for. whofe fervice, and not their own or 
their friends outward advantages they were intrufted with it) that their miraculous en- 
dowments fhould be exercifed.. And to argue from their not performing what it appears 
not that they did attempt, to their difability to perform what they attempted, will be in- 
confequent. St. Peter was able, when it was requifite, to ftrike Ananias and Sapphire with 
fudden death, and St. Paul to ftrike Edymas with blindnefs; yet thefe apoftles never made 
ufe of this fatal power for their own or their friends defence; when they fuffered thofe 
rude violences, from which the exercife of it would in all probability have protected them. 
And our Saviour himfelf, though he could turn water into wine (as at the wedding in 
Cana of Galilee) yet we read not, that ever he thought fit to do it but once ; nor can it be 
well argued from his fending his difciples to buy loaves, that he was not able miraculoufly 
to multiply bread, or feed a greater number than his ordinary retinue by extraordinary 
means. As.to what you fay, that there were fome difeafes, that the difciples could not 
cure; I remember not any fuch thing in the gofpel, unlefs you mean, as I fuppofe you 
may, the youth mentioned in the 17th of Matthew: but he, the ftory informs us, was 
poffeffed with the devil; of which pofleffion the bodily diftemper (whatever that were) was 
but an effect, and therefore in the beloved ; phylician’s gofpel, both the paroxyfm is de- 
fcribed by a /pirit taketh bim, Sec..and the devil threw him down and tare bim , and in the 
narrative of the cure it is faid, that Fefus rebuked the unclean. foirit, which in St. Matthew 
is called the devil; and is faid to depart out of him. -And as to that part of this ftory in 
the gofpels, that relates to the cafting out of the devil, I fhall not fpend time to difcourfe 
upon it, nor to enquire what was the extent and conditions of the power Chrift gave his 
difciples, whilft they were, as his ufual train, in their attendance upon himfelf; yet it 
plainly appears by their divine mafter’s rebuking them in the forecited chapter of St. Mat- 
thew for their unbelief, as that, which alone had hindered the ejeftion of the evil fpirit, 
that it was not want of power, but their culpable neglecting to ufe the proper means, that 
left the devil unejected. But when they were fent forth and commiffioned by Chrift, not 
only we never read, that they attempted a cure, which they could not effect, but their per- 
formances were divers of them of a much higher nature than Mr. Greatraks’s. For not 
only Peter and Jobn cured inftantly a man, that shad-been lame from his mother’s womb ; 
Peter cured in a trice at Lydde one, whom the palfy had kept bed-rid eight years together ; 
Paul in the fame manner at Lyfra made one leap and walk, that had been a cripple from 
his mother’s womb ; but the fame apoftle had fu exuberant and diffufive a power of chaf- 
ing, not only difeafes, but devils, chat he did it at a diftance by the intervention of hand- 
kerchiefs and aprons, that were brought from his body to the fick or poffefled. To which 
I fhould add the cures intimated tq be wrought by St. Peter’s fhadow, if I did not confi- 
der, that it may be faid, that to come fo near as to have that pafs over them, was to come 
within the atmofphere (if 1 may fo call it) which the effluvia of his body made miraculoufly 
fanative. To enumerate all the other effects of the difciple’s {ypérnatural gifts would be to 
tranfcribe a good part of the Acts of the Apoftles. And if I could imagine, that any dif- 
cerning men were in danger of thinking, that becaufe you have made it plaufible, that 
fome of your Thaumaturgus’s cures are performed’ by an idsocurxgasia, or fome kind of 
-complexional efficacy, I fhould add, that I think fuch a fufpicion exceeding ill grounded, 
becaufe there are divers pheenomena in the miracles of our Saviour and his apoftles, that 
do not at all agree with fo injurious an- hypothefis as that would be. For, to repeat no- 
thing of what I have faid already, our Saviour could communicate the power of working 
iniracles to others at his pleafure, (which I think-you do not believe Mr. Greatraks can do to 
you) as in the cafe of the feventy difciples; and that many years after his death, as in the cafe 
of St. Paul; divers of his miracles were done on abfent perfons, as that on the Centurion’s 
dying fervant and others. The mute fifhes obeyed him, and that fo ferangély, that being 
ata diftance one of them brought St. Peter, not only himfelf, but a determinate piece of 
money. His power reached not only to living creatures, but inanimate ones, as the fea 
and the wind; the former of. which fupported him when he walked on it, and both the 
former and the latter obeyed him. His power, and that of his apoftles, (which will not, 
I fuppofe, be afcribed to a peculiar, temperament)reached not only to the curing of the fick, 
but the raifing of the dead,- (which if the devil could do, he would have far more followers 
than now he has, though they be but too many) and divers of the apoftles cures were 
done without any contact at all but barely by their word; by which alfo they could do harm 
as well as good, and bring difeafes and death as wel] as chafe them, which will not, I pre- 

2 ‘s fume, 


The LIFE of the honourable RopeRtT Boyut. 


‘© fume, be afcribed to an exuberance of health, (or plufquam perfeé? tincture, as the chemifts 
“ fpeak.) Befides that, we may well be induced to believe, that even thofe cures, wherein they 
‘© did touch the fick, were miraculous, both by other reafons, that may be drawn from what 
‘¢ has been already faid, and by thefe two. The one, that there is no ground to believe, 
«© chat fo many differing and unallied perfons in one place, and at one time, fhould have that 
“¢ fanative idicuvegacia, of which many apes have produced us fo few unqueftionable in- 
«© ftances, if any other than what your Tdaumaturgus, fuppofing his fuch, affords; for the telti- 
«¢ monies you cite of Kodericus a Caftro are not cogent, efpecially confidering his religion and 
‘¢ that of his country ; and his creduntur is an expreffion, that rather argues his diffidence 
*¢ than belief. And the fecond, that the apoftles and their contemporary workers of mira- 
“* cles, who profeffed themfelves fent by God to promulgate a new doctrine, had other in- 
<¢ dowments, that were confeffedly miraculous, (and therefcre needed not a complexional 
«¢ phyfical power of healing) as is evident in the gift of tongues fo illuftrioufly poured out 
“* on the apoftles at the feaft of Pentecoft. And to this fo much more to the fame purpofe 
“¢ might be added, that though I have given fome proof of my not being afraid to propofe 
“¢ paradoxes, if I think them truths, yet I fhall clearly profefs to you, that as much as I 
‘© afcribe to the Corpufcularian philofophy, (both in my other tracts, and profeffedly in a new 
“¢ one, that this week comes out in favour of it,) fam far from believing, that any mechanical 
© or phyfical hypothefis will make out thofe fupernatural phenomena, without having a re- 
*¢ courfe to the miraculous interpofition of God. And when I had the curiofity to confider 
<¢ the grand opinions, that are entertained among men about religion in general, I have long 
«* looked upon thofe enemies to Chriftianity as none of the warieft and formidableft, that grant- 
‘© ing the truth of the hiftorical part of the new teftament, (which relates to miracles) have 
“© gone about to give an account of it by cceleftial influences, or natural; (though peculiar) 
*¢ complexions, or fuch conceits, which have quite loft them, in my thoughts, the title of 
«¢ knowing naturalifts. But I muft not forget, that the opinion I have been oppofing may 
“¢ poffibly be difclaimed as well by you as me, though I wifh fome readers do you not the 
‘¢ difcourtefy to take a rife from your epiftle to maintain it. And by this ime I prefumeé 
“¢ you expect, that I fhould fay fomething to the hiftorical and phyfical parts of your letter, 
“* after having infifted fo long on the theological. But though to comply with that expecta- 
<< tion and my own hafte, J {kip other points relating to divinity, and what were not proper 
*¢ for me to meddle with; yet there are two things, that I muft not leave untaken notice of. 
<¢ And firft, as for the apology you conclude with for recommending fome phyfical directions 


<° after Mr. Greairaks ftroking, I think moft of your readers, efpecially divines; will much 


«¢ more eafily forgive a phyfician the prefcribing of medicines, which is a main part of his 
‘¢ profeffion, than the irreverent mention you are pleafed to make of the language of one of 
* the penmen of the old teftament, and all but one of the new ; that mention neither being 
‘* required of you as a phyfician, nor appearing at all neceflary to be made in that place; 
“¢ and, but that you wrote in hafte, neither would you have publifhed that, whereby you will 
** needlefsly difpleafe many, (and I am confident divers of your own profeffion) nor would 
“¢ you of all men have addreffed it to me, who have publickly given caufe to think it muft be 
‘© peculiarly unwelcome to me. The other theological paflage not to be overlooked ts that, 
«© which contains an opinion, which I think Chriftianity itfelf may be fo much concerned in, 
«¢ that I cannot forbear, as 1 pafs along, to take fome little notice of it, as by telling you, that 
<< in the opinion you hold as an undoubted truth, that God bad permitted all religions to bave their 
“¢ yeal miracles, Y do very much diffent from you. I have not now time to examine how far 
s¢ it may be faid, that among a people or church, where God has already eftablifhed a doctrine 
«¢ by divine and acknowledged miracles, and has exprefsly foretold, (or at leaft fufficiently 
<¢ intimated) that it is poffible he may permit fome {educers to work ftrange things to try the 
“¢ people, to whom a divine doctrine attefted by miracles has been delivered ; 1 muft not, I 
‘© Jay, now ftay to examine, how far one may grant, that in fuch a cafe, and after fuch a 
«¢ warning, falfe prophets may be permitted to work miracles; though for my part I fee no 
“* cogent reafon, why the tégale Levdes of the man of fin may not by a conftruction, which we 
*< find exceeding common in Hebrew writings, be rendered (as our Englifh tranflation feems 
* to interpret) falfe wonders, i. e. miracles, that are as well falfe themfelves, as are the doctrine 
“© they are brought to confirm. But though, as I was faying, I muft not now infift on a 
«¢ debate of what may or may not be granted in the like cafes, that I have propofed; yet 
“© fpeaking as you do indefinitely of all religions, and taking real miracles for fuch exertions 
*¢ of God’s power, as are above the power of creatures, I am fo very unapt to believe the 
“¢ ftories of the Turkifh, Heathenifh, and other miracles pretended to by divers enemies of 
«© the Chriftian religion in confirmation of theirs, and fome enquiries I have made have fo 
<¢ confirmed me in my diffidence, that when I confider the nature and ufe of true miracles, 
“© (for I {peak not of natural prodigies, forceries, or impoftures,) I confefs I am fo little con- 
“¢ vinced, that I ought to believe the fufpicious and unlikely reports, that go of the miracles 
<¢ of the Turks and Heathens, divers of which are faid to have been done in times and 
ss places, when there were no miraculous gifts in the church to controul them, that perhaps 
“© J fhould not believe thofe, that I find recorded in the {cripture itfelf, if the relations of them 
*¢ were not recommended by fuch concurrent charaéters of credibility, as would make my 
*¢ rejecting them an‘obftinacy, and as are of another guefs weight than thofe, that counte- 
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nance thofe relations, whereto I do not give credit. And I little doubt, but if the pre- 
tended miracles of Pyrrbus and Vefpafian had been watched and confidered by Mr. Stubbes 
as narrowly as thofe of Mr Greatraks’s had been, you would have found at leaft as much 
reafon to afcribe their cures, as his, to phyfical caufes, if not to fome miftake, collufion, or 
flattery, which the perfons, on whom thofe wonders are fathered, render the more fufpi- 
cious. And though perhaps no body will more willingly grant than J, that the foundnefs 
of the doctrine ought to go along with thofe miracles, that bear witnefs to religion, yet I 
doubt, whether the holinefs of doctrine, which may be allowed to fhow, that a religion 
may be in{tituted by God, will, without the affiftance of miracles, fufficiently affure ‘men, 
that it really is fo. 

‘© IT come now to the phyfical part of your letter, wherein many, that will diffent from 
you about the theological, will, I prefume, confefs, that divers things are plaufibly pro- 
pofed. And as you will believe, that J am of their mind in the general, fo as to particu- 
lars I have not time to enter into a debate of it, efpecially fince you feem willing to refer 
that tafk to the Members of the Royal Society, who, if they think fit to meddle with ir, 
are the likelieft perfons to give a fair account of it. But in the mean while to keep fcrib- 
ling as long as the time will permit, I fhall briefly take notice of fome particulars in the 
cafual order, wherein they offer themfelves to my thoughts, premifing only in general, 
that you write to one, that is almoft as backward to acquiefce in the explications of ftrange 
things, as to believe the narratives. 

“© T am not yet fully convinced, that there is in what either you or the ingenious Mr. Fox- 
croft relate upon your own obfervations, (of which in this whole letter I do upon your 
teltimony fuppofe the truth) any thing, that is purely {upernatural, (unlefs in the way, wherein 
he was made to take notice of his gift, and exercife it, there may be fomething of that 
kind ;) and therefore till the contrary doth appear, I hold it not unlawful to endeavour to 
give a phyfical account of his cures, and to enquire, whether his touch be any more than’ 
a more noble fpecifick, that reaches not to all difeafes, or to moft, but to more than the 
generality of {pecificks, whofe operations are ufually more confined. 
‘© Tose phylicians, and other learned men, that think every difeafe muft be.overcome by 
diftinét and appropriated remedies, that are contrary to the particular difeafe upon the ac- 
count of fome known quality, as that a fever being a difeafe hot and dry mult be cured by 
remedies cold and moift, will perhaps think it incredible, that the application of one thing 
fhould work fo many differing effects, and cure fo many differing diftempers. : But though 
I think it is ftrange and extraordinary, yet I dare not fay it is impoffible to mere nature. 
This would be fufficiently manifefted, if the relations, that He/mont makes of the various 
and fudden cures he faw performed by Butler's drif, either touched with the tip of the 
tongue, or by outward application, were proper to be urged on this occafion. But with- 
out having recourfe to them, the ftrangenefs may be leffened, if we confider thefe two 
things; the one, that difeafes are not always fo differing in their nature and effence as they 
are commonly thought, but the fame morbifick matter for effence may produce very dif- 
fering fymptoms, which may be taken for feveral difeafes, according to the condition of 
the parts, that it refides in, or works upon, (in all or moft of.which it may be fubdued by the 
fame remedies, which may deftroy its texture, giving it a more innocent one, or profcribe 
it) as we fee in fome metaftafes of the morbific matter, which according as it fucceffively 
affect differing parts has the appearance of feveral difeafes, as in fome of the inftances you 
give, and in hyfterical fits, which fometimes counterfeit almoft all difeafes, and in other 
examples, which I have elfewhere.taken notice of. The other, that fome remedies are of 
that noble nature, that their efficacy reaches to dileafes, that-feem of contrary kinds, as may 
be feen in the operations of the Spa waters, and thofe which I have in fome lucky feafons 
obferved at our own wells near Tunbridge; and we fee how many differing difeafes are cured 
by an excellent air, which keeps me from wondering at that fentence of Hip;ocrates, viv 
pelapelBe EvuQogov em) toics paxpoiss veonpass. 

‘* As to what feems your main hypothefis, that Mr. Greatraks performs his cures by the 


¢ ftrengthning and reinvigorating of nature, which being relieved and fortified by the fana- 


tive effluvia, that pafs from his body into the body of the patient, doth afterwards vanquifh. 
the difeafe herfelf, I doubt not, that you will have many of your readers of that opinion 
with you 3 and particularly thofe Helmontians and other chemifts, that hope or plead for 
univerfal medicines, operating by way of reftoratives, will be glad to find you to counte- 
nance their tenet. For my part, unlefs I could fend you what I once drew up by way of 
difquifition about the received notion of nature, (wherein perhaps I do not acquiefce,) I 


_cannot think it proper: to mention to you my particular thoughts of the power of ftrength- 


ened nature. But fome fcrupulous perfon will not only deny, that nature alone, though 
fortified with any thing, that is but a cordial, can cure all difeafes, (as for inftance, the 
ftone in the bladder, or kidneys, when it is confirmed and grown too big to be voided by 
the urinary paffages) but will perhaps enquire, whether it does appear, that Mr. Greatraks’s 
touch is pofitively a cordial, and not barely or chiefly fo, as it relieves nature by freeing 
her from fome diftempers, that oppreffed her, as when burned feathers remove the faintings 
of hyfterical women, and others are freed from lypothymia’s by being pinched, or having 
cold water thrown on their faces. But thefe fcrupulous perfons, (if you meet oe any 

‘© fuch,) 
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*¢ fuch,) will perhaps be more eafily fatisfied in other cafes than about the cure of wens, 
“¢ For whereas Mr. Greatraks’s touch muft, according to the forementioned hypothefis, free 
‘s the patient from them, by invigorating nature, and enabling her to difcufs or prefcribe 
‘* thofe preternatural colleCtions of matter ; I muft inform you, that to omit Helmons’s ftory, 
¢¢ Twas the other day vifited by an eminent phyfician, who not long fince upon occafion of 
*¢ a fine pendulum clock, that I was taking notice of in his chamber, told me, that it was 
«¢ prefented him by fuch a one,. (a well known perfon, that has the honour to be one of his 
‘© Majefty’s domefticks) for-having cured his daughter of an almoft monftrous wen by the 

lafting application of a dead man’s hand. And fuch another cure of a wen, or fome fuch 
tumour, [ remember our famous Harvey related to me as performed (if I very much 
miftake not) by himfelf, by ftroking the wen, as Hehnont prefcribes, with a dead mian’s 


that upon thefe, and the like grounds, do reje¢t the ftrengthning of nature, to pitch, 
among the hypothefes, that are yet noted, upon a more plaufible one, efpecially fince 
your great Hippocrates is {uppofed to be of the like opinion when he pronounced tha€ 
fentence, Needy Quests inteol. But I hope you will allow me to add (what if I forget not 
** you yourfelf fome where feem to intimate) that Mr. Greatraks’s touch may work not 
only as acordial or ftrengthner of nature, but as a proper remedy of qualities oppofite to 
thofe of the caufes of the difeafes he cures. For I donot fee, why it may rot be poffible 
for the fanative, and perhaps anodyne fteams of his body to be. of fuch a texture, that 
they may both reinvigorate the fpirits, and by appropriated qualities oppofe and fubdue 
the morbific matter or ferment, as we fee, that lemons (to name no other things) have, 
befides their cordial virtues, the power to cool, incide, and refift putrefaction, and 
ftrengthen the ftomach, and promote urine, &@c. And when I confider the ftrange effects, 
that longing has produced in teeming women, and the fudden and manifeft operations I 
have fometimes known paffions to have upon the body, I am not fure, but that fomething 
*< elfe may be fit to. be taken into confideration about Mr. Greatraks’s cures ; and that in 
fome of his patients the mind by exalted imagination, and by ftrong paffions, (which in 
fo extraordinary and fuppofedly fupernatural as well as publick way of healing as his, 
there are feveral circumitances, that may heighten) may have an intereft in the recovery, 
by occafioning ufually a great and therefore probably fometimes a lucky commotion in the 
- blood and fpirits, upon whofe motion (and thereby texture) thus altered, that the amend- 
ment, if not recovery, may fometimes enfue, the obvious, though unhceded inftances of 
thofe, that are freed from the hiccough, by being told of fome feigned ill news, or even of 
fome other thing, that but excites a great attention of mind, and much more the cxam- 
ples, that have been divers times feen of difeafes frighted, or by fits of paffion driven away, 
¢¢ make me think it not abfurd to fufpect. 
© Wuat you mention of morbific ferments, I know divers ingenious readers will approve, 
and they feem to be of good ufe in the explication of difeafes. But whether all difeafes 
require ferments ; and whether your doétrine about them be as well applicable to the reft, 
as t0 fome, is a difquifition, that I fhall willingly leave to thofe learned men of your fa- 
*© culty, that our age and country abounds with. 
. ‘© Waar you mention of Mr. Greatraks’s excifion of wens and immediately ftanching 
the blood, as it much takes off from the appearance of a miracle, fo as to the phyfical 
caufe of it, it may or may not have a great deal of difficulty, according to fome circum- 
ftances, which I would gladly be informed of. For if the wen be fuch, or fo placed, 
that it being cut out by achirurgeon, no fuch veffels would be cut as that, according to the 
common courfe of nature, the effufion of blood would be great, it is no great wonder it 
fhould ftop after the application of his finger, that perhaps compreffes the orifice of the 
vefiels ; and the marvel is confined to the fudden ceffation of the pain, which may be at- 
tributed to fome anodyne effluvia iffuing from his hand. But if in the extirpating of the 
‘¢ wen any great veflels be cut afunder, the ftanching of the blood feems to be more diffi- 
cult to be accounted for by fuppofing with yon, that his cures are performed by reftoring 
the temperament of the debilitated parts, and reinvigorating the blood: For though this 
be granted, it will not be fo clear, that the blood fhould by his touch be-fo quickly 
ftanched, fince in a perfon, that were perfectly healthy, and where the blood needed no 
mvigoration, upon fuch a folution of continuity there would be a ldrgé effufion of the 
continually circulating blood, unlefs appropriated means be ufed to ftay it, as is daily feen 
‘* in the wounds received by healthy men. ‘The obfervation of ftanching of blood out of 
‘¢ Platerus I well remember, as having had occafion to make ufe of it, together with an 
“* experiment of his own, that he annexes to it, ef a perfon, that he himfelf cured by the 
** fame means, But I doubt, whether thefe will reach your cafe, till you have made out the 


.“ caufe of this operation, For, that there may be very differing applications, chat will . 


** ftanch blood, may be learned from him in the fame place, where he relates how he made a 
“* chirurgeon ftanch a dangerous haemorrhage, not by the application of a bloody part of a 
‘* hen, but of aqua fortis, which is corrofive inftead of being balfamical. If indeed there 
“¢ be any truth in the ftrange relations I have met with in fome navigators of an Indian fim- 
** ple, that worn by a great commander, kept his wounds from bleeding, (which what I elfe- 
** where mention of the effect of the mofs of adead man’s fkull upen 4 noble friend of 

‘© mine, 

I 


hand. But this advantage you have, that however it will perhaps be very difficule for thofe, . 


gt 
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‘* mine, does, though not approach, make the lefs incredible) it may be more plaufibly 
“¢ argued, that Mr. Greairaks’s finger may in this cafe operate as a natural agent; but then 
“¢ there will remain fome little fcruple, whether the effect be wrought in the particular way 
‘¢ you feem to pitch upon, till it appears, that thefe things work either as reftorers of nature, 
** or as balfams, and not rather as medicines (by fome hidden virtue) appropriated to fuch 
‘< particular effects, which feems to be the cafe of the mofs of dead men {kulls, and the 
“* holding of fpiders to the nofe of bleeding perfons. But perhaps a fuller information of 
‘© circumftances will eafe me of this fcruple, and therefore P fhali not infift upon it. 
© Waar you fay of the fubtlety of the effluvia, and of the great efficacy they are capable 
** of, will not be much ftruck at by a Corpufcularian. And if I could think it proper here 
‘¢ to add fome of the inftances of that kind, which I have lying by me in my notes about 
** Occult Qualities, (as they are commonly called) perhaps they would afford no defpicable 
¢¢ confirmation both to what you here fay, and to what I have elfewhere written about the 
<< power of invifible corpufcles. And Iam the more perfuaded to think great matters per- 
« formable by them, both by fome odd obfervations, that I have fince met with of the efi- 
‘¢ cacy of the even folid parts of dead animals, and particularly of a fea-horfe tooth out- 
*« wardly applied to the body ; and by confidering, that a fanative temperament may reafo- 
‘< nably be fuppofed capable of diffufing its virtue by contacts more plentifully and more 
‘¢ powerfully in a living body of a fanguine complexion, where the natural heat of the blood 
‘¢ and fpirits, being vegete and active, inceffantly emit fo great a plenty of infinuating fteams, 
*¢ as living bodies, that tranfpire freely, appear to do by the notable obfervations of Sanéfo- 
‘¢ yius’s ingenious Medicina Statica, (not to mention my own trials to the fame purpofe.) 
«¢ T will only add in favour of the efficacy of fteams, that I have feveral times made a flight 
“¢ preparation of fal armoniac, (that I have imparted to divers ingenious men) by the odour 
“© of which more than once or twice, fome, that have fuddenly fallen down and were taken 
‘© for epileptick, have been in a few minutes, after I had held a {mall viol under their nofes, 
«¢ brought to themfelves again; hyfterical vapours, and fome painful dulneffes of the head, 
‘¢ have been often, as the patients affured me, diffipated for the time in a trice ; and there 
«s are at leaft two or three able phyficians, (whereof but one is unknown to you) who will 
«¢ affure you, they have (though not conftantly) prefently cured the tooth-ach by the fteams of 
«¢ that fame preparation of fal armoniac, which they were pleafed to fend to me for; and of 
«¢ which, if I had time, I could tell you fome other feats wrought without the contact of the 
‘¢ vifible body. 
«¢ As to what you fay about the poffibility of freeing patients from the morbifick mat- 
*¢ ter, (whofe bulk oftentimes is not near fo great as the mifchief it does) without purging, 
“¢ vomiting, and the like evacuations ; Iam glad to be able to confirm by your teftimony 
‘¢ what I ventured to publifh about three years fince to the fame purpofe, where I endea- 
«¢ youred to bring fpecificks out of the difefteem of a fort of earicd phyficians of a neigh- 
‘< bouring country, that were very fevere to them ; and where I remember I attempted to 
“¢ confirm the opinion you now defend, by the inftances, among others, of thofe, that are 
*¢ cured of agues and other difeafes by fudden frights, where there ufually intervenes no fen- 
¢s fible evacuation of: peccant matter, 
“© Wuart you teach, that as to the pains and diftempers, that are thought to fly from him 
«¢ from one part of the body to another, they avoid not his hand ; but his touch and ftroke 
‘+ fo invigorateth the parts, that they reject the heterogeneous ferment, till it be expelled the 
«© body at fome of thofe parts he is thought to ftroke it out at, is a handfom conjeéture, 
¢ and agrees very well with your hypothefis. But I perceive by your way of mentioning 
«¢ fimilar attraction, you are (and that very juftly) diffident of its being granted you by me, 
<‘ who am, I confefs, very fhy of admitting any thing as a principle in matters purely phy- 
<¢ fical, that I cannot well underftand, and do not find well proved. But you are freed from 
«¢ further effects of my fcrupuloufnefs, by my being called upon by the late time of the day 
“© to take horfe, I fhall not make you any apology for taking the fame liberty to diffent 
«« from you in fome points, that you took in propofing thofe opinions to me, which the 
'* knowledge of my principles might eafily make you think I would diffent from. And 
“¢ fince both your letter and this anfwer are written in hafte, as I am willing, that my hafte 
*¢ fhould be my excufe for any thing, that the leifure of reading over your letter a fecond 
‘¢ time, and of reviewing what I have confufedly fcribbled might have made me avoid or 
«© mend; fo I would not be fo unkind to you as to impute to your defign, whatever fome 
‘¢ critical readers may plaufibly enough infer to the prejudice of religion from fome unftu- 
<< died expreffions of your raptim fcripia , nor thall f take them for your deliberate tenets, 
«* unlefs upon a review you fhould furprife me with declaring them to be fo; but am very 
‘¢ willing to leave you the liberty of explaining yourfelf in any thing, wherein the impetus 
<* you tell me you writ with, may have had an influence on your pen. And as for the phy- 
<¢ fiological part of my letter, though I have annexed it, left you' fhould in vain expect 
«¢ fome of my thoughts of the phyfical part of yours; yet not having a competent know- 
“¢ ledge of the matters of fact to ground an hypothefis upon, I have been obliged, for want 
* of ie an-information, and out of an unwillingnefs either to fay nothing to you or fpeak 
‘© rafhly, rather to difcourfe on fome paffages of your epiftle, than to eftablith any theory 
‘* about the thing itfelf, which future relations may:oblige me to- alter: And therefore as I 
I ‘* propofe 
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<< propofe my fudden apprehenfions but as conjectures, that amount not to an opinion, fo { 
«© fhall not be concerned, efpecially being otherwife fufficiently bufied, to contend for them. 
«© And I the more willingly fuffer my occafions to keep me from troubling you with any 
“¢ more of thefe phyfical difcourfes, becaufe you have in fome fort addreffed your letter to 
¢ the highly learned Dr. Willis, from whofe profeffion and abilities you may expeét a better 
‘¢ account of what is like to be applauded or queftioned in the phyfical paflages of your let- 
¢ ter, than from him, whofe parting hatte obliges him to leave the hiftorical part untaken 
<< notice of, fave by his wonder at it, and thanks for it, and to ftitfcribe himfelf fomewhat 
** abruptly, we 


a 


a 


¢* Sir, your very humble fervant. 


AT the end of the original of this letter of Mf; Boyle; I find in his hand=writing afi 
account of fome cures performed in his prefence in April 1666, by Mr. Greatraks, who ini 
the month preceding had been very feverely attacked in a pamphlet; fuppofed to be writteri 
by Mr. David Lisyd, reader of the Charter-boufe, and printed in 4to under the title of Won- 
ders no Miracles: or Mr. Valentine Greatrates’s Gift of healing extinined, upon occafion of a fad 
Effect of his ftroking, March the 7th, 1665, at one Mr. Creffet’s boufe in Charter-houfe-yard: 
In a- letter to a reverend divine living near that place. ‘This letter is dated March the 13th, 
1665-6, and obliged Mr. Greatraks to vindicate-himfelf from the imputation caft upon him ini 
it by publifhing at London in 1666, in 4to, 4 brief Account of Mr. Valentine Greatraks, 
and divers of the firange cures by bim lately performed. Written by bimfelf in a Letter addreffed to 
the bonourable Robert Boyle, E/qg; Whereunto are annexed the Teftimonials of feveral eminent and 
worthy perfons of the chief Matters of Fatt therein related. In this letter, which is dated at 
London May the 8th, 1666, .he obferves, that though he had not the happinefs formierly to 
have an acquaintance with Mr. Boyle, yet I was, fays he, no ftranger to your worth and vittue, 
which bave made you as much admired and reverenced abroad, as honoured and beloved at home. And 
therefore I have affumed the confidence to make this addrefs to your honour, whofe repute and tefti- 
mony to the world will be fo powerful (knowing your wifdom, devotion, and learning to be fo great,) 
that truth may find belief, God have glory, and bis poor inftrument be juftified before men, who bath 
no further defign in the diftribution of that talent, which the all-bealing God bas intrusted him 
withal, than the honour of bis Maker, and the good of his poor fellow-creatures, whofe diftempers, 
many of them, neither art nor phyfic probably could reach, At the conclufion he intimates his 
defign, when he had an opportunity, to anfwer all the queries, which Mr. Boyle had put to 
him in a paper delivered into his hands, and which he was not then at leifure to fatisfy. The 
teftimonials fubjoined to this letter are figned, among others, by Mr. Boyle himfelf, Wiian 
Denton, M.D. Fames Faireclough, M.D. Sir William Smith, Bart. Sir Nathaniel Hobart, 
Knt. and Mafter in Chancery,. Sir ‘fobu Godolphin, Knt. Albert Otto Faber, M. D. Col. Geo. 
Weldon, William Knight, alderman of the city of London, Sir Charles Doe, Sir Abrabam Cullery 
Bart. Fobn Wilkins, D. D. afterwards bifhop of Chester, Benjamin Whichcot, D. D. Ralpb 
Cudworth, D.D. George Ruf, D.D. and dean of Connor, Simon Patrick, afterwards. bifhop of 
Ely, &c. feveral of whom give the higheft character. af Mr. Greatraks’s integrity and un- 
blameable converfation in every refpect. - 

In the fame year, 1666, Dr. Fobn Wallis addreffed to Mr. Boyle an Hypothefis about the Flux 
and Reflux of the Sea, by way of letter dated from Oxford, April ‘25, and: printed in the Pbilo/o- 
phical Tranfattions, N°. XVI. p. 264. which begins thus: “* You were earneft with me, when 
«© you laft went from hence, that I would put in writing fomewhat of that, which at divers 
“, times thefe three or four years Jaft paft I have been difcourfing with yourfelf and others 
«© concerning the common Centre of Gravity of the Earth and Moon, in order- to folving the 
‘© phzenomena, as well of the feas ebbing and flowing, as of fome perplexities in aftronomical 
“6 obfervations of the places of the cceleftial bodies. How much the world, and the great 
“: bodies therein, are managed according to the laws of motion and ftatic principles, and 
«© with how much of clearnefs and fatisfaction many of the more abftrufe phanomena have 
‘© been folved on fuch principles within ‘this laft century of years, than formerly they had 
s* been, I need not difcourfe to you, who are well verfed in it. For fince that Galileo, and 
$ after him Torriceliio, and others, have applied mechanic principles to the folving of philo- 
f° fophical difficulties, natural philofophy is well known to have been rendered more intelli- 
st gible, and to have made a much greater progrefs in lefs than-an hundred years, than before 
‘© for many ages.” a 7 


«1 Dr. Thomas Sydenbam likewife dedicated to him that year his Methddus curandi Febries proprils 
obfervationibus. fuperfirucia, printed at London in 8vo. This piece being very fearce, though a fe- 
cond edition of: tt appeared in-1668, and it notbeing reprinted among that great phyfician’s 
‘works, I:thall-tranicribe fome paflages of the dedication, ‘which places Mr. Beyle’s character 
ina very amiable light, andiinforms us, that he'ufed to‘attend Dr. Sydenbam in vifiting many 
of-his patients. + a ee :. 
bette Sa oo ‘ it 7 *s _ ie A . 
<a A 30 MluSrifimo (8 excellentifimo-Domino, Damino RoxeRto Boys: : 

£* Ufquecadeo bonorum doctorumque animbs,. quicquid ad te; vir undiquaque nobiliffime, 
‘* quoquomodo pertinere confpicitur, ‘attentos reddit & experrectos, ut eos prevideam ftatim 
: Wor. V. ) ** cognofcendi 
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“ cognofcendi avidos, quihus demum fretus rationibus pominis tui Jonge celeberrimi authori- 
** tater ad hujufce eperis patrocinium afcifcere fuftinuerim. Quid plerique in fimili negotio 
‘* pro more caufari fojgent, me neuriquam fugit. Eft fan, quod ego (perinde ac faciunt alit) de 
multis magnifqne tuis erga me meritis palam populo commentari pofiern ; atque etiam geati 
“ animi fpecimen daturus, honoris ac cults, gue te profequer, duraturum aliquad monu- 
“ mentum, multo verborum apparatu, architectari, Aqui eyufmodi confilium (ut liberé pro- 
“ fitear) in te tam praefidenter imtenpellando ab animo meo procul abfuit. In immenfas Jaudes 
“ tuas defcendere non jrftingy, aut eximias animi ,dotes, «uibus decantatifima anteriorugm 
“ getatum normina unus exf@quas, (uberrimam fane tum mihimet ipfi, tum Oper meo quali- 
** cungue honarificam prygtandi materiam) edifferere. Enimverd id ipfum tractatus 4 te jam- 
“* pridem in lucem emiffi pleniffimé loquuntur ; nec alio tibi opus futurum eft preecone, cujus 
 {ubficiaria vox nominis tui claritatem amplificare fatagat. Quocirca tritis hifce jJamque tra- 
“ latitiis prefandi argumentis ultro repudiatis, me -tradtapuma hunc ideo in clientelam tuam 
“ dediffe prohtcor, propterea quad, quemadmedum ego tuo fuafu atque inftinGu hanc . 
** vinciam fufcepi, ita etiam eorum, qua hic traduntur, veritateam 8 efficaciam tute apie, 
** teftis plane locupletifiimus, experientia aliquoties aomprobatam confpexift, dum ad illud 
“ obfequii identidem defcenderis, (que tua & quidem egregia eft ‘humanitas) ut temet in.ade- 
* undis egris meis comitem mihi adjungeress in qua fané re benignum animi affactum ad 
** honefta utcunque fe.demittentem, vel invito hujufce fexculi genio, oftendifti.” 


Tue fame year Mr. Boyle publifhed at Londox in 8vo, his Fdydrofiatical Paradowes made out 
by new Experiments, for the moS part phyfcal gnd eafy; which had been prefented to the Royal 
Society, at whofe requeft they had been saade in May 1664. In this book, which was 
publifhed likewife in Latin, he thews, that the lower parts of fluids are prefled by the upper : 
that a lighter may gravitate upon one, that is more ponderaus: that if a body Conmpigjuous to it 
be lower than the higheft level of the water, the lower end.of the body will be preffed up- 
wards by the water beneath : that the weight of an extemal fluid is fufficient to raife the 
water in pumps: that the preflure of an externa] Auid is able to keep an heterogeneous liquor 
fufpended at the fame height in feveral pipes, though they are of different diameters: that 
when a body under water hath its upper, furface parallel to the horizon, the dire& preffure 
it fuftains is no more than that of a column af water, which hath the abovementioned 
horizontal fuperficies for its bafis; and if the incumbent water be contained in pipes open at 
both ends, the preffure is to be eftimated by the weight of a pillar of water, the bafis of 
which is equal to the lower orifice of the pipe (parallel to the horizon,) and its height equa 
to a perpendicular, reaching to the top of the water, though the pipe be much inclined, 
irregularly fhaped, and in fome parts broader than the orifice : that a body in a fluid fuftaine 
a lateral preffurefrom it, which increafes in praportian to the depth of the immerfed body in 
the fluid: that water may be able to deprefs a body lighter rhan itfelf: that a parcel of oi! lighter 
than water may be kept from afcending in it: that the caufe .of afcenfion of water in fir 
phons may be explained without the notion of abborrence of a vacuum: that the heavielt 
bady known will not fink of itfelf, without the affitance of the weight of the water upon it, 
when it is at a depth greater than twenty times its own thicknefs, though it will nearer the 
furface. 

His Origin of Forms ayd Qualities, according to the Corpufcular Philofophy, illuferated by Confie 
derations and Experiments : written formerly by way of Notes upas ou Effay about Nitre, was 
printed likewife in 1666 at Oxford, in 4tq, and #eprinted the year following in 8vo, with the 
addition of a Difcourfe of fubordinate Forms. Jn his Origin of Forms he delivers the minds of . 
men from the imaginary and ufelefs notions ef the fchools about them, which have no founda- 
tion in the nature of things, nor in the leaft pramote knowledge, or affift mankind; but very 
much differve thofe great intesefts,. by fetting the ynderftanding at reft in general obfcurities; 
or employing it in aiery fubtilties and difputes, and fo hindering its purfuit of particular caufes 
and experimental realities, He lays down the foundations, and delivers the principles.af the 
mechanic philofophy, which he confirms and illuftrates by feveral agxeeable and. inftrudtive 
experiments. [le thews, that tle moft admirable things, which have been taken for the effects 
‘of fubfantial Forms, and are wled as proofs of notianal hypothefes, may be the refults of che 
mere texture and pofition of parts; fince grt is able to make vitriol, as well as ‘nature, and 
bodies may be produced by human fkill, the fappofed forms af which have been deftroyed. 
He gives us many very ingenious inftances to prove, that the mechanic motions and esrder of the 
parts is fufficient to yield an account of the difference of bodies, and their affections, without 
having recourfe to.the farms-an¢ qualities of the {choals; as in-the reftoration of camphire to 
its former fmell and nature, after its diffolution and feeming extinctions in the changes.of. the 
golour, confiftence, fufiblenefs, and other qualities of filyer and coppor ; .io: the edd pheno. 
mena of a certain anomalous alt, and thofe ef the feadalt, dried, ipawdesed, and , mined 
with aqua fortis; and in the.fal miyabilis, in the production of filver qut-af gold iby ‘his men- 
ftruum peracutum, in the tran{mutation of water into earth in a certain diftillation of {pirit wf 
wine and oil of vitriol: in fhort, he makes it evident, that the internal motions, configura- 
tion, and pofition of the parts, are all:thatis néceffary for alterations and diverfities of bodies; 
and confequeatly, that fubfapsial.forms.and real: qualities are-needlefs and précdriqua beings, 
e 2 i. . i : * % : “. “ee : 
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He communicated alfo to Mr. OMenburgh feveral pieces, which ‘were publifhed in 1666 
in the Philofophical Tranfattions, viz. A Confirmation of the former Accoint, [ Phil. Troufi Ne. 

XX. p. 166.} Youching the inte Earthquake near Oxford, and the Contomitants théreof-: ‘N°. XT. 

p. 179. Some Objervattons and Direttions about the Barometer: p. 181. General Heads for. a 
Natural History of a Country, great or fault: p. 186, A way of preferving Birds taken out of 
the Fg, and orber frnall Fitius’s: N°. XM p. 199. Aa Account of a new kind of Barofeape, 
which may be called Statical, ond of fome Advantages and Conveniences it hath above the Mercurial : 

N°. XIV. ‘p. 256. A new frigorific Experiment, foewing how a confiderable devree of cold may 

be fuddenly produced without the-help of fnow, ice, hail, wind, or nitre ; and that at any time : 
she year: N°. RV. p. 256. Other Inquiries concerning the Sea: N°. XVII. ‘p. 315. Promsfcugys 
Inquiries about Mines: p. 334. The Method obferved by Dr. Lower in trausfujing the blood of 
one live animal into another: WV°. XX. p. 353. Trials propofed to Dr. Lower, to be made by him 
for theamprovement of transfufing blood out of one live animal into another : N°. XXII. DP. 385. 
Propofals to try the effect of the pneumatical Engine exhausted, in plants, feeds, eggs of falk-worms : 

N° XXIII. p. 424. 

In 1667 he publifhed in the fame Trag/attions, A Confirmation of the Experiments mentioned in 
N°. XX'VII. to bave been made by Seignor Fracaffati in Italy, by inpefting acid liquors into the 
blood: N°. XXIK. p. 551. New Experiments concerning the relation between Light und Air in 
foinmg Wood and Fifo, N°. XXXI. p. 581. And Obfervations and Trials about the Refemblances 
and Differences between burning Coal and fbining Wood, N°. XXXII. p. 605. : 

Tue fame year Dr. Walter Needham dedicated to him his Di/quifitio Anatomica de formato Fetus 
printed at London in 8vo, with this infcription : Nobikfimo, clariffimo Roberto Boyle Am. 
iluftrium comitum de Burlington & Orrery fratri germano, philofophorum principi, hape Jud 
difquifitionem anatomicam Jacram voluit Gualterus Needham, MZ. D. and he Owns in the Preface, 
thac this treatife was drawn up and publithed at the folicitation of Mr. Boyle, 

In the beginning of the year 1668 he wrote a letter of thanks to Dr. Thomas Sy&enbam, 
upon receiving from him a prefentof the fecond edition of his Methodus curendi Febres,.de- 
dicated to him, as the former had been ; to which the doétor returned an anfwer, dated 
April 2, 1668, in which he confirms his own practice in the {mall pox*, to whith Mr. Locka 
had been a witnefs, and with regard to which he declares, that he had found no caufe fTfom) 
his beft obfervation, to repent of any thing faid by him in his tract de Variolis; though he 
greatly repretted, that he had not faid, that confidering the praétices, that obtained both 
among ft learned and ignorant phyficians, it had been happy for mankind, that cither the art 
of phyfic had never beén exercifed, or the notion of malignity never been ftumbled upon, 
“* As it is palpable, /ays%be, to all the world, how fatal that difeafe proves to many. of all 
s* ages, fo it is moft clear to me from all the obfervations, that I can poffibly make, that if 
** no mifchief be done, either by the phyfician or nurfe, it isthe moft flight and fafe of all 
“ other difeafes. If it fhall be your hap to be feized of that difeafe, (as probably you never 
“© may) I fhould recommend to you, upon the word of a friend, the praétice mentioned in 
“« the 155th page of my book.” He then takes notice of fome accidents, which are incident 
to that difeafe, which he was never matter of till the fummer before ; and of his own fuécefs in 
general. “ I have the happinefs, adds the, of curing my patients ; at Jeaft of having it faid 
“ concerning me, that few mifcarry under me ; but cannot brag of my correfpondency with 
“« fome others of my faculty, who, notwithftanding my profoundnefs’ in palmiftry and che- 

miftry, impeach me of great infufficiency, as I fhall likewife do my taylor, when he makes 
my doublet like a hop-fagk, and not before, let hit adhere to what hypothefis he will, 
Though yet in taking fire at my attempts to reduce prattice to a gieater eafinels and plain- 
* nefs, and in the mean time letting the mountebank at Charing-Cro/s pafs untailed dt, they 
* contradict themfelves, and would make the world believe I may prove more confiderable 
<* than they would have me. But to let thefe men alone to their books, I have again taken 
“¢ breath, and am purfuing my defign of /pecifics, which, if but a delufion, {0 clo ely haunts 
‘© me, that I could not but indulge the {pending of a little money and time at it oncé more. 
“¢ I have made a great progrefs in the thing, and have reafgn to hope not to be difappointéd.” 
But it does not appear, that this Defen of Specifics was ever executed by Dr. Sydenham 5 at 
jeaft, it was never communicated to the world. 

Tue Royal Society had from its firft inftitytion alarmed the zeal of the admirers of the 
old philofophy, who affected to reprefent the views of thany of its Members to be the de- 
ftruction, not only of true learning, ‘but even of religion itfelf. This gave occafion to Dr. 
Sprat’s Eistory of the Royal Society, printed in 1667, and to a difcourfe publithéd at Lou; 
dom in 1668, in 8vo, by Mr. Fo/eph Glanvill, reGtor of the chutch of Bath, and after- 
wards chaplain to ‘King Charles II. and prebendary of Worcefier, under the’ titles of 
Plus Ulira : or, the Progrefs and ddvaycement of Knowledge fince the days of Arittotle, ix 
an accouyt of fome of the moft remarkable late Improvements of prattical useful Learning, to 
encourage philofophical Endeavours. Occaftoned by a Conférence with one of the notional way. 
This cosiference was with Mr. Robert Croffe, vicar of Great Chew in Somerfeifbire, who 
maintained, that “ 4réffotle had more advantages fot’ knowledge than the Royal Society, or 
«© all the prefent age had, or could have, becaufe he did totamperagrare Afam *? Mr. Glay- 
vil] in his 12th chapter, which treats of the Royal Society, fhews the reaforis of their inftitution, 

* Vol. V. p. 639, 640, ® Glanvill’s Plus Ultra, Ch. I. 


L443 
¢ 


w 


C44 


eon 


and 


eA Google 


56 


The LIFE of the honourable Rosert Bove. 


and their defigns ; and returns an anfwer to the queftion, What have they done ? In the next 
chapter he gives an account of what bath been done by the illuftrious Mr. Boyle, for the promo- 
tion of ufeful knowledge ; and obferves*, that he alone had even then done enough to oblige all 
mankind, and to erett an eternal monument to bis memory ; fo that bad this great perfon lived in 
thofe days, when men godded their benefactors, he could not have miffed one of the firft places among 
their deified mortals , and that in his writings are to be found ¢he greateft ftrength and the gen- 
tilest fmoothne[s, the moft generous knowledge and the fweete& modefty, the nobleft difcoveries and the 
fincereft relations, the gréate& felf-denial and the greateft love of men, the profoundeft infight into 
philofophy and nature, and the moft devout, affectionate fenfe of God and of religion. WHowever 
this piece did not reftrain Mr. Henry Stubbe the phyfician from publickly attacking the Royal 
Society with prodigious warmth and feverity, upon feveral chimerical pretences ; and parti- 
cularly, that the Members of it intended to bring contempt upon ancient and folid learning, 
efpecially the Ariftotelian philofophy ; to undermine the univerfities; to deftroy the efta- 
blifhed religion, and to introduce Popery in its ftead. ‘Thefe charges he maintains in various 
tracts of his, viz. Legends no Histories: or, a Specimen of fome Animadverfions upon the Hiftory 
of the Royal Society, London 1670, in 4to. Zhe Plus Ultra reduced to a Non Plus: ora 
Specimen of fome Animadverfions upon the Plus Ultra of Mr, Jofeph Glanvill, London 1670, in 
4to. Cenfure of certain paffages contained in The Hiftory of the Royal Society, &c. Oxford 
1670, in 4to. Campanella revived ; or an Inquiry into The Hiftory of the Royal Society, 
€3c, London 1670, in 4to. and Reply unto the Letter written to Mr. Henry Stubbe, in a de- 
fence of The Hiftory of the Royal Society, &c. Oxford 1671, in 4to. But amidft thefe 
outrages againft that Society, he kept up a correfpondence with Mr. Boyle, who fhewed a fin- 
gular goodnefs of temper, and an uncommon zeal for the public fervice, in bearing with fo 
much pride, paffion, and indecent treatment from a perfon, whom he had highly obliged, 
becaufe he thought him, with all his faults, capable of being ufeful to the world. The fol- 
lowing letters will give a clear idea of fo remarkable a man. 


“ Honoured Sir, 
« WAM much obliged unto you for the trouble you gave yourfelf by imparting the con- 

I tents of my letter to the Members of the Royal Society. I wonder they fhould ima- 
‘¢ gine this attempt of mine to be an action I was not provoked unto, whereas Mr. Glanvill’s 
“ book ° was enough to juftify any feverity of proceedings, it being written bya cabal, and 
«¢ not by him alone. And it is much more ftrange to me, that they fhauld think, that a man 
«© needed particular exafperations to write againft that pernicious Hifory*. There is no man 
«© defires to live more in quiet than I do ; and to purfue my practice without intermeddling 
« with the affairs of the nation. But if that Aiffory take place, the whole education of this 
<¢ land and all religion is fubverted ; and I profefs I am not inclined filently to expect, till 
« fire, faggots, and exile be the common confequences of being a proteftant. I know this 
“© great change was no part of the intentions of the King, and fuch honourable and pious 
“ perfons, as firft affociated ; but that the hiftorian exactly complies with Campanella, is evi- 
«© dent ; and it is in vain for you not to meddle with religion amongft yourfelves, if you thus 
«© overthrow it in your writings. Upon this account I fevered the cafe of your comical wits 
« from that of the other illuftrious perfonages; nor is there any thing in my book, that re- 
é¢ flects on the King or any perfon of learning or quality. I gave the licenfer leave to blot 
«¢ out every thing, that he thought might give juft offence; and that he did too much, 
« even to the difturbing of the fenfe, practifing the freedom I gave him fo far, that I am 


* forced to add.a Review, thereby to illuftrate fome pafflages, which he had, I know not 


«¢ how, nor upon what reafon, curtailed. It is certain and manifeft, that the Hifory mult be 
<¢ written anew ; and I wonder, that any fhould fcruple my amendments of it, whereof all 
« that comes out now is buta fpecimen; for I have much more behind. 
“© As for Mr. Glanvill, it is much, that the Society fhould now appoint him their fecretary, 
«< (I have not yet feen the new model of correfpondence,) feeing that he is a man, whom 
«¢ the univerfities hate and fcorn, and that hath fo notorioufly difobliged the phyficians, and 
« whofe credit is now irrecoverably loft ; for if my papers ever come out, it will be in vain 
«© for any man to go about to excufe him from the moft grofs ignorance, that ever any writer 
“ committed ; and this action looks as if the Society would own him as a man of worth. 
“ Befides his Plus Ultra, his Letter againft 4riftotle is all miftakes ; and it is evident he never 
«: read Laertius. My reply to that Letter willbe printed at Oxford, I hope before the endof the 
“ next term ; but the publifhing of that depends upon this ; not that they fcruple at it, be- 
« ing earneft for it, but that I would keep the bufinefs alive by printing one book after another. 
«« Ar the feffion of parliament you will fee a Cen/ure upon certain paflages in the Hifory, 
«¢ ‘with a defence of the Cen/ure approved by as eminent divines as this nation yields ; which 
«© will convince you, how juftly I fay, that the ‘Hifory fubverts the proteftant religion and 
« church of England. 1 never did any thing more unwillingly than to enter upon divinity, 
«< though now the thirty nine articles, and homilies, and the proteftant religion, be the fubject 
« J defend againft Popery and Socinianifm. I underftood of the King’s difpleafure at me, 
«: and that he faid fome fevere things ; but I was not troubled at it much, being content ra- 
« ther to ferve him, than to flatter him. I did expect to have been imprifoned, when I firft 
, 2 P. 92, 93, » Plus Ultra, © Sprat’s Hiftory of the Royal Society. 
3 “ undertook 
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*¢ undertook it, and therefore contrived, how I might be freed again, never purpofing to 
** decline the other trouble. But when I bring the cafe before the Commons, I am fure I 
“* fhall here be powerfully abetted, and thie Society will have the worfe, and whatever they 
** do before, will add to my plea then. ‘You will fee before Twelfth-day, that no inconfide- 
*¢ rable perfons will {peak favourably of my intentions, and avow the bravery and néceffity 
“© of the performance. But I determined not to engage them to difcourfe their minds before 
“ the book came out. 

‘‘ Bestipes that book of Vander Mye, there is Fonfeca de fanitate tuenda, which 1 fent 
“to let you fee, what maftick wood will do in the gout. I affure you, it is a wood 
** T have tried in bodies apt to catarrhs, and it doth not only work powerfully in dry- 
“* ing them, but purges twice or thrice in a day, as I found particularly in Mr. Garnet, (that 


“ married the lady Bofwell,) lately, tohis great recovery out of a malignant fever, whichended . 


“¢ with a perfect falivation of three weeks, and after that endangered him of a conf umption, 
“© But he was perfectly well and fat again in a few weeks, It is not ill tafted, nor hot, but 
“ after it is fwallowed a while, it creates in the throat fuch a fenfe, as remains after drinking 
“ pepper-poffet. 

‘s If there be any thing, wherein I may ferve you, or any other books you need, you 
«© may command them. Had not the Society thus gone about to injure the phyficians, I 
« had gone on with my collection of Englith receipts, illuftrating every experiment out of 
“ the experiments of the greateft phyficians. But in this empirical ignorant age fuch works 
“ are not to be publifhed. 

<< T fuppofe you may have feen two pieces of Tachenius: there are in them many experi- 
«¢ ments, that are pretty, difcovering the difcrepancy of falts, (a thing I have made fome in- 
‘¢ quiries into,) and that gold is acid; which agrees with a way I learned to make cheefe and 
« whey with gold colour, which was tried in a confumption bya lady of my acquaintance. 

“ T Have no more to add, but that 1 am glad the houfe difmiffed that foolith impeach- 
« ment of my lord Orrery. I am, 


Wants) Deets * Sir, your obliged humble fervant, 
17> I 9- 
‘© Henry STUBBE. 


“ T HAD ee to fuggeft one thing to the confideration of your Society, that perhaps ir 
‘¢ may be manifefted at the parliament, that the hiftorian by his book is chargeable with high- 
“* treafon ; and that there want not fuch, as think, if your Society own it, they incur a premu- 
* nire ; fo that whatever they may imagine to draw upon me (though I may fuffer a while) 
“ will fall worfe on them, when the world takes notice of the ground of their actings againft 
“© me, and that they do all this, whom I had reprefented in my preface as unconcerned in 
“* the conteft.” 


Mr. Stubbe wrote likewife another letter to him from Warwick on the 18th of May, 1670, 
which was as follows. 


SIR, 
“ FY NEVER doubted, but that Mr. Boyle would never fwerve from the rules of honour and 

I ftriét virtue, whstever the other virtuofi might do. You are ftill conftant to yourfelf 
* and worth ; but fo are not they. That you might hear feveral perfons of quality incenfe 
“ the King againft me, and that his Majefty let fall fome paffages, that were fevere, it is 
“ not ftrange to me: I had an account thereof immediately from many hands. I know the 
“< opportunities my enemies have, and under how falfe reprefentations Princes difcern things, 
“© who fee but only with others eyes, and glaffes obtruded by the virtuofi. I am fatisfied in 
“ the juftnefs of my attempt, and the integrity of my defigns and fentiments. Had intereft 
“ moved me, and either defire of glory, or any other vulgar inducement, moved me, to have 
‘© flattered the Royal Society, to have admired the prefent condition of our nation, to have 
‘< betrayed religion, had been my fpeedy courfe to effect all mydefigns. But I needed not any 
“< new courfes to be known to the world, or in this country to advance my prattice ; and 
“ the firft thoughts I affumed after the defign of oppofing the Royal Society, were to defert 
“ the land, to encounter all manner of cenfures and imprifonment, perhaps death ; and 
«< amidft thefe perplexities I did refolve to proceed, if that they would be fo indifcrete, 
* as not to difclaim thofe two books, Nor have I yet received any intelligence, that pro- 
*< pofeth to me any new and unforefeen danger, and which a man, who is weary to have 
“© out-lived the profperity, honour, learning of the nation, and who hath no other profpect 
‘© than the apparent ruin of his country, would not willingly fink under, Yet I find amid{ft 
“© thefe contrafts, that moft fober perfons commend my defign, and that my performances 
« were neceflary, and not mean ; and I dare fay, that except the mifconftruttions, which 
«© my Prince puts on my doings, my abettors are more numerous, judicious, and noble than 
“ my enemies. But the conduct of my fate I leave to that power, which irrefiftibly put 
“< me upon thefe actings, and permitted me no reft but in purfuing them. Whatever befalls 
“ me, the world will fay it was malice in the virtuofi, now that the quarrel is fo boldly begun 
“ by me. If you confider the writing of Glanvill, you cannot fay, that I proceed in too 
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cxulprating a way ; Idid but write by his copy; nor hai I equalled him but by out- 
duisg him. Belides it is reyponfum, non dittum, quia Lefit prior. And though your hiftorian 


- b+ tag more civil in words, yet is his fenle parallel co that of G/anvill, as | have fhewed 


inmy de ccation to both univerfities in my sZziimadverfious on the Hifory. And what rea- 


* foa the Royal Society had to deal fo with the phyficians, if ic be true, that they had fuch 


an eftzem for them, and that fo many eminent perfons joined with them, I know not, ex- 


* cept [accommodate all to a fublerviency unto Campanella ; and then it is eafy to divine. 


That the bithop of C4. * had made collections in order to the writing of my life, is a 
thing Iam affured cf from one, who gave me an account of the tendency of the papers, 
and of fome particulars of them; as alfo of a letter of Gl:null’s, which was a piece of 
raulery, and paffed through fome hands, containing nothing of tiuth, but like to him. 
They, that put che ftrefs of their defence on fuch foundations, are welcome adverfaries ; 


* yet fhall I fay no more to them, than what I wrote a year ago, when I was firft threatned 


with thefe actions, and which is like to be public in my preface to the Animadverfions on 
the Zdisfory. The difingenuity, with which I have been treated, admits of no apology ; 


* nor can my lord Brounker ever acquit himfelf unto the world, for having bragged and told 


the earl of Avlesfbury, that he would licenfe it, if I would fend it unto him, and yet de- 
clined it. It is very falfe printed, nor is the catalogue perfect as to thofe material. I did 
appoint fome to be corrected with a pen ; but orders at a diftance are ill obferved ; and I 
durft not come up to fee it cone, for fear of fome mechanical philofophers and their ftra- 
tagems. 
** Tpo not yet underftand by any hands but yours, that there is fo great a correfpondence 
betwixt the College of Phyficians and Royal Society. That fundry of thofe few, that 
were entred in it, have deferted and detefted it, I am fure ; and fo Dr. Scarborough and 
others inform me. Nor do I hear of four intelligent and eminent phyficians, that heartily 
adhere to the Society ; and it is evident, that they betray their faculty, who doit. But 
this point I have largely handled in my fourth part, where Dr. Merret is replied unto 5 
which piece I do intend not to fuffer to be publifhed till Michaelmas, As to thofe paffages, 
wherein you feem concerned in this piece, I did not think fitting to give you a particular 
account, becaufe you were not direétly concerned; for in the aerial column, and that each 
little alteration of the air may be difcovered by the barometer, I only oppofe Glanvill, who 
fays it is concluded to be fo; not you, who make no fuch pofitive conclufion. As to the 
mixtures of liquors with blood, and their operating differently on the blood in a pottinger, 
and when injected into 'the veins, or affumed by the mouth, I did give you notice long 
ago thereof, and that I did not think your argument for Sp. C. C. to be conclufive. But 
there is, I find, a miftake in what is printed, where it is printed, as if I held the opinion, 
that fuch mixtures, when injected, and when made in a pottinger, were the fame ; whereas 
I deny it totally, and my page 129 contradicts itfelf and the fubfequent difcourfe, if it be 
taken fo, as Thear you did. I think I gave you an account of fome Errata in my laft. I 
did not think I needed to mention, that in the Animadverfions on the Hiftory I have laughed 
at him, that told you for an arcanum the ufe of ivy-berries ; and I have‘called into fufpi- 
cion the redintegration of nitre, it being manifeft, I think, that you did not ufe the beft 
nitre in your calcination. Indeed I think I have there given a great infight into the nature 
of falt-petre; yet could have added more, had I defigned an hiftory, and not mere Animad- 
verfions. Befides when that was written, I did not intend, unlefs forced unto it, to extend 
my papers beyond ten or twelve fheets. But if any great difference appear betwixt you 
and me, it will be about the fecond part of your Ujefulne/s of Experiments for Phyfic ; 
in which book I think we phyficians do fuffer much; and that book hath been the 
occafion of all the infolencies we have received from Dowde to Glanvill and Thompjfon ; 
wherein yet your candour would unconcern you, but that others make too much ufe of it 
to our prejudice ; and our defence is very facile, as I have briefly fhewed againft Dr. Mer- 
ret. It was a great unhappinefs, that feveral perfons of honour like yourfelf fhould ever 
mix with fuch infignificant talkers, as the generality are; for you could get no credit by 
them, and their arrogance and folly would unavoidably run you all into quarrels, if not 
contempt. And itis apparent, that the Royal Society hath not managed things with that 
difcretion, which was neceffary; and being informed of their errors, would rather be 
obftinate than amend them. 
“ As to my transferring the glory of fome inventions from my countrymen to others, I 
am fure I have injured no man thereby ; for to deprive any man of undue praifes is no 
injury ; for if I had faid, that Pecguet did fuppofe the air to be like flocks of wool, I had 
faid true; yet I did nat, but I fhall do it e’er long, but my refpeéts to you hindered me. 
And I do fufpect, that the bifhop of ZLondon’s chaplains, and fome of the Society, in the 
difpunging did join againft me, or elfe fome others had been charged for plagiaries, or 
men of no reading, who have efcaped I know not how. But I do think no man was ever 
ufed as I have been ; and it is the common concern of mankind, that fuch courfes be 
not continued. 
“© | HAVE no more to add, but that I fhall willingly allow many of the Society the faci- 
lity of improving paft inventions ; but I will not fay, contrary to my knowledge, that 
* Chefter, Dr, Fokn Wilkins. 
2 ** they 
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they did invent them, except they will on the other fide grant unto me, that they are men 
of no reading, and underftand no more what hath been printed in Exrope, than what vw-as 
invented in China before our commerce with the Eajft-Indies. 

“ Tuis is all, befides thofe refpe€ts, which I fhall ever pay unto you upon many fcores, 
and which are fuch, that except where the common utility of England forceth me to the 
contrary, I thal! ever be 


¢ ‘Your moft humble fervant, 


“ Hen. Sturer. 
I rinp likewife a third letter of his dated the 4th of June following : 


SIR, 


RECEIVED jours, as alfo the two books, and I cannot but begin my anfwer with 

expreffing my forrow to find, that you ftill adhere to the R. S. Except yourfelf, I do 
not hear of any fober perfon, but approves of my defign againft the Society, and thcy that 
diffuaded me from it, thought the attempt neceffary, not dangerous. I befeech you, Sir, 
confider the mifchiefs it hath occafioned in this once flourifhing kingdom ; and if you 
have any fenfe, not only of the glory and religion, but even the being of your native 
country, abandon that conftitution. It is too much, that you contributed to its advance- 
ment and repute; the only reparation you can make for that fatal error, is to defert it be- 
times. Do not you apprehend, that ail the inconveniencies, that have befallen the land, 
all the debauchery of the gentry (which arifeth from that pious and prudent breeding, 
which was and ought to have been continued) will be charged on your account? Do you 
not hear, how much the ferious and fober men do blame you? You are much a ftranger to 
the difcourfe and fentiments of men, if you know not, that your name is frequently quef- 
tioned, and that the integrity of Mr. Boyle is difputed, as if you in the council of trade, 
and by fome other engagements, had fhewed yourfelf lefs a patriot and publick fpirited than 
was imagined. It will be impoffible for you to preferve your efteem, but by a feafonable 
relinquifhing of thefe impertinents. I tender you this teftimony of my fincere refpects, 
that I am thus free with you ; and whilft others flatter you, there is an old fervant of yours 
informs you of the truth, What J believe you could never have apprehended, is come to 
pafs ; the body of the nation, and all learned men abet me: the two univerfities (efpecially 
that of Cambridge, which was moft inclined to novelty) avow my quarrel ; and they, that 
favoured experimental philofophy, judge thofe virtuofi unfit to profe@ute it. The bifhop 
of Chichefter reads again{t them, and intends to hold his le€ture a year or two, and that for 
this reafon, to overthrow the efteem of them. The concurrence to hear him is fuch, as 
the univerfity never faw before. The elect of Bath is as much as any for me, and againft 
Glanvill. 1n fum, all men apprehend it now their common intereft to oppofe the R.S. I 
know‘not what any.phyficians may, as the mode is, tell you to your face; but except it be 
fuch as Dr. Sydenbam, and young Coxe, I believe not one lives, that doth not condemn 
your experimental philofophy ; and either the college, or Sir Alexander Frafer, and the prin- 
cipal of them intend me a letter of thanks for what I have done, with the liberty to print 
it; and perhaps others will follow the precedent 3 and how confiftent thefe things are with 
the repute of the Society you adhere unto, judge you, . . . The bifhop of London hath 
licenfed that againft Sprat once more, and approved the preface and dedication to both uni- 
verfities, wherein the ee are more fevere than any yet publifhed . . . being refolved 
to keep the controverfy hot, till the R. S. fubmit to the terms I propofe, and then they 
had as good diffolve. I acquaint you with thefe things, that you may confult your own 
eafe, and let thefe comediants ftand or fall alone ; and then whatever reply I fhall at the 
requeft of the phyficians at London make to you, fhall be as amicable as it is poffible. And 
if it pleafe God to continue us a nation, perhaps you fhall fee a nobler project for the ad- 
vancement of ufeful knowledge in reference to phyfic, than ever your Society was capable 
of, and which fhall add glory to our faculty. ft was indeed the popifh intereft to deprefs 
the phyficians, that fo there might he’ nothing of learning in the nation to opprefs them. 
Civil law is gone, the number of learned divines is {mall, and your R. S. hath deftroyed 
the fucceffion. But there remains enough to retort the fhame upon the authors, and cover 
you all with ignominy. I have no more to add, but that I fhall never quit that refpect, 
which becomes 

p “Your moft humble fervant, 

Ragley, June 4, 1670. 

Blo J “© Hen. Srusse. 


Sucu was the impetuous genius of this learned man, of whom, as I fhall have no other 


occafion to mention him again, I fhall add here this fhort account, that he was fon of a mi- 
nifter, and born at: Partney near Spilfbye in Lincolnfbire on the 28th of February 1631, and 
at ten years of age fent to Weftminfter {chool under the care of Dr. Richard Bufly, where 
by the intereft of Sir Henry Vane, jun. he became one of the King’s fcholars, and in 1649 


was 
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was elected ftudent of Christ Church in Oxford*. In July 1653 he took the degree of Bachelor 
of Arts *, and then went to Scotland, where he ferved in the army till 1655; and in December 
1656 took the degree of Mafter of Arts. In the beginning of the year following he was ap: 
pointed fecond library-keeper of the Bodleian library under Dr. Tho. Barlow, which poft he 
held till the year 1659, when he was removed from it, as well as from his place of ftudent 
of Chrift Church, having the fame year publifhed a Vindication of his patron Sir Henry Vane, 
An Effay on the good old Caufe, anda piece entitled, Light /bining out of Darknefs, with an 
Apology for the Quakers, in which he reflected upon the clergy and the univerfities. He re- 
tired then to Stratford upon Avon in order to practife phyfic there, and after the reftoration 
joined himfelf to the church of England, not only, fays he in the dedication to bifhop Morley 
of his tranflation of Ca/a’s Arts of Grandeur and Submiffion, upon account of its being publicly 
impofed, (which in things indifferent is no fmall confideration, as I learned from the Scottifp Tranf- 
ations at Perth,) but becaufe it is the leaft defining, and confequently the moft comprebenfive and 
fitting to be national. In 1661 he went to Famaica, being. honoured with the title of his Ma- 
jefty’s phyfician for that ifland ; but that climate not agreeing with his conftitution, he re- 
turned to England, and at laft fettled in Warwick, where he gained very confiderable practice, 
as likewife at the Bath, which he frequented in the fummer-feafon; but was unfortunately 
drowned in a river about two miles from that city in a journey to Briftol on the 12th of July 
1676, and was interred in the great church at Bath, his oldantagonift Mr. G/anvill preaching 

his funeral fermon. 
Bur to return to the year 1669, in which Mr. Boye gave the world his Continuation of 
new Experiments phyfico-mechanical touching the Spring and Weight of the Air and their Effetis. 
The firft part. Written by way of Letter to the right honourable the lord Chfford and Dungar~ 
van. Whereto is annexed a fhort Diftourfe of the Atmofpheres of confiftent Bodies , /bewing, that 
even bard and folid Bodies (and fome fuch, as one would fearce fufpett) are capable of emitting. 
Effuvia, and fo of having Atmofpheres: Oxford, in 4to. 4 Difcourfe of ab/olute reft im Bodies » 
added to a fecond edition of his Certain phyfological Effays, London, in 4to. An Invention to 
chtimate the Weight of Water in Water with ordinary Balances and Weights ; printed in the Pdi- 
lofophical Tranfattions, N°. L. p. 1001. a tranflation of which into Latin is annéxed to the 
Latin edition of his Hydroftatic Paradoxes ; and a dilucidation of the experiment in an Ay- 
droftatic Letter printed among his tracts in 1672, in 8vo. He wrote alfo the fame year @ 
Letter to Dr. Peter du Moulin, prefixed to the 4th edition of a book, tranflated by the doctor 
from French into Englifh, and printed at Oxford 1669, in 12mo, under the title of, The Devil 
of Mafcon : or, a true Relation of the chief things, which an unclean Spirit did and faid at Mafcom 
in Burgundy in the hgufe of one Mr. Francis Perteaud, mimjter of the reformed chureb in the 
fame town.  Publifbed in French lately. by bimfelf, and now made Englif by one, that bath a par- 
ticular knowledge of the truth of the ftory. t was afterwards indeed reported; that Mr. Bayle 
had difowned the ftory of that daemon, as a clear impofture ; but he declares, that he never 
did this, in a letter to Mr. Fo/feph Glanvill, dated at London Feb. 10, 1674-8, wherein he has thefe 
words: ‘ Whatever I may have thought of fome incidental paffages in the printed booky 
<¢ yet as to the main ftory itfelf, the converfation I had with the author, when the thing was 
*« frefh in men’s memories, and the notoriety of divers of the circumftances, furmounted: 
<< my indifpofition to believe fuch things; and of late years I remember not, that I have 
« had occafion to difcourfe much of it, much lefs to difown it, efpeeially after a learned and 
“¢ intelligent traveller, that fome years ago paffed by that town, and afterwards vifited me, 
«¢ informed me, that he found upon the place itfelf juft motives to befieve the truth of it.” 
Dr. du Moulin, the tranflator of the piece laft mentioned, was fon of Peter du Moulin, the 
celebrated French proteftant divine, and had been tutor to the lord vifcount Dunzarvay, and 
Mr. Richard Boyle his brother, nephews to Mr. Boyle; and after the reftoration was preferred 
to be chaplain to the King, and prebendary of Canterbury. He had an uncommon genius 
for Latin poetry ; and having colleéted his perfortnances in that kind, he publifhed them 
with a dedication to Mr. Béyle at Cambridge 1670, in 8vo, under the title of Petri Molinzi 
P. F.mia'perca. Poematum Libelli tres. 1. Hymni in Symbolum Apoftolorum. I, Ecelefie Gemitus. 
Ill. Sylva Variorum. In the dedication the doétor highly commends Mr. Bayle’s excellent 
talents in verfe, and his particular relifh for that kind of poetry, which is devoted to religion. 
Cum vero nulla literature pars extra eruditionis tue pomerium pofit evagari, patere, quafo, etiam 
buic poetico labori liberum aperirt apud te angulum. Cui fané poStulationi ut te facem fore mibimet 
fpondeam, tria funt. Unum eft, quod feveriora ftudia postico melle delenire tibi non eft infolens, {SF in 
carmine ita excellis, ut nifi excelfiores in te dotes emincrent, ad id unum natus pofis exiftimari.  Alte- 
rum et, quod borum poematum nonnuila jamdudum in manibus habuisti, approbasti, 8 cum iis fami- 
Laritatem inire non afpernatus es. Potiffimum eft, quod cum ingentt © eruditionis tue fublinitatem 
immenfum quantum excedat tua erga Deum pietas, é in capacifimd mentis arce regina fedeat, non 
poterunt tibi non placere pie ad Deum afpirationes, quas tutemet poetico /piritu altius atque feliciits 
attolli non femel apud me profeffus, expertus apud expertum; adjetits hortamentis, que mibi funt 
mandatorum loco, ut iftam aream ferio tererem. ‘The doctor in a letter to Mr. Boyle, dated at 
Canterbury Decem, 28. 1669 ‘, takes notice of one circumftance, which deferyes to be mentioned, 
as it fhews, how far the prejudices againft the Royal Society had poffeffed the univerfities ar 
that time; for Dr. Peter Gunning, afterwards bifhop of Eh, one of the prime licenfers of the 
4 Wood, Athen. Oxon, Vol. II. » Col, Fafti Oxon. Vol. IT. © See Vol. V. p. 594. 
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book, would not fuffer a copy of heroic verfes, which Dr. du Moulin had written in commen- 
dation of that Society, to be publifhed with the reft of his poems. “ It grieves me, (adds 
“ he) to fee a feud between that noble Society and the univerfities, to which Mr. Glanvill’s 
“© books have much contributed. Your Great credit, prudence, and moderation may {top 
“© chat growing evil, if any thing in the world can.” a 

In 1670 Mr. Boyle publithed his Zraés about she cofmical qualities of things ; cofmical 
Sufpicions ; the temperature of the Subterraneal regions ; the temperature of the fubmarine re- 
gions; the bottom of the fea; to which is prefixed, an introduttion to the kiftory of par- 
ticular qualities: printed at Oxford in 8vo, and tranflated into Latin. In the ‘traét con- 
cerning the cofmical qualities of things, he fhews, 1. That they depend partly upon the 
influence of external agents, as well as the primary affections of matter; that there 
are many bodies, which in feveral cafes aé not, unlefs acted upon, and fome of them 
at either folely or chiefty, as they are aéed on by general and unreguarded agents. 
2. That there are certain fubtile bodies in the world, which are ready to infinuate themfelves 
into the pores of any body difpofed to admit their action, or by fome other way to effect ic; 
efpecially if they have the concurrence of other unobferved caufes, and the eftablifhed laws of 
the univerfe. 3. That a body by a mechanical change of the tex 
fitnefs to be wrought upon by unheeded agents, and alfo to diverfi 
by a variation of its texture. He propofes next the following cofmical fufpicions, 1. That be- 
fides thofe more numerous and uniform forts of minute corpufcles, which are by fome of the 
modern philofophers thought to compofe the zther, there may poffibly be fome other kind 
bodies to be wrought on 
by them. 2. That feveral perfons have difcovered peftilential fteams in the air, before they 
acted as fuch upon other bodies, 3. That confiderable, though Now, changes in the interna! 
parts of the earth may occafion a variation of the mariner’s needle. 4. That the ebbing 
and flowing of the fea, and fuch like phznonema, are occafioned by fome cofmical law of na- 


which fuppofe the conftancy of the prefent fabric of the world, and a regular 


phenomena of very long intervals; but becaufe men have not fufficient fkill and curiofity to 
obferve them, nor a life long enough to be able to take notice of 


them, they readily conclude them to be but accidental extravagancies, which fprin 


reafon of their diftance from the furface of the earth might be referred to the middle region 
of it, the temperature of the air is very different at the fame feafons of different years; that 
the third region of the earth has been obferved to be conftantly and fenfibly, but not uniform- 
there are two different regions below 
rficies of the water as far downward, : 
as the manifeft operation of the fun-beams or other caufes penetrates, and the other from 
ry as fo it’s extent, according to the 
nature of the foils about the fhore ; 
tells us, that the bottom of the fea 
is very rough and unequal ; that the water gravitates confiderably upon bodies immerfed in 
it; and that the bottom of the fea is not difturbed with ftorms, but that the water ftagnates, 
There were publithed alfo the fame year in the Philofopbical Tranfattions two other pieces of 
his, viz. New Pneumatical experiments about refpiration; No. LXII. and 4 continuation of the 


ed with a fevere paralytic diftem- 
per; but the regimen, which he made ufe of with fuccefs for his relief, will appear from his 


“ London, May 23, 1671. 

* STR, 

“¢ FT AM much obliged to you for the favour of haftening to me fuch welcome news, as 
“c I that of my brother Orrery’s being already put to fea with fo fair a wind, as promifed 
“* he would get quickly to the other fide of it. Since monday, when I received the favour 
* of your letter, there came to my hands a defire from him relating to your kinfman, 
“* Mr. Pitt, which was very needlefs; the relation, that gentleman has to you, and the con- 
* cern you exprefs for him, being more than fufficient to make me forward to do him all 


** the fervice Lam able. But this, I fear, will not be very much; for though, through 
Vor. V. q the 
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“ the goodnefs of God, my paralytical diftemper is much leffened, yet J am far from being: 
<< fully cured of it; and during the {pace of an eleven months paft fince it firft invaded me, 
«© J have taken fo many medicines, and found the relief they afforded me fo very flow, that it 
<¢ is not eafy for me to tell you what I found moft good by. The things, which to me feem 
¢¢ the fitteft to be mentioned on this occafion, are, that cordial medicines, efpecially fuch, as 
“* peculiarly befriend the genus nervofum, were very frequently and not unufefully adminiftered. 
<¢ That I ufed during this ficknefs lefs purging phyfic, and that gentle, than in many years 
“¢ before; and found caufe to think fuch evacuations very weakening, and, when they are 
<< not very neceflary, dangerous, That the dried flefh of vipers feemed to be one of the 
« ufefulleft cordials I took; but then I perfevered in taking it daily for a great while. That 
“¢ I feldom miffed a day without taking the air, at leaft once, and that even when I was at 
‘¢ the weakeft, and was fain to be carried in men’s arms from my chair into the coach. That 
«© the beft thing I found to ftrengthen my feet and legs, and which I ftill ufe, was fack 
“© turned to a brine with fea-falt, and well rubbed upon the parts every morning and night 
“© with a warm hand. That for my hands I ufe feveral things, and particularly palm oil, 
«© which comes from Guinea, and a liquor fomewhat like the /piritus lavendule compof. of the 
‘< difpenfatory, and alfo fomentations with cephalic fowers and herbs, one or other of which 
‘6 T yet daily continue. But yet I found nothing fo available as frequent exercife of my 
« hands and feet, in which I continued as far as my ftrength would poffibly allow me, getting 
‘© fometimes others to bend the joints of my arms and hands for me. And though this 
<¢ courfe makes me every day fore and weary, yet I continue to undergo it, becaufe J think 
<< ] find more benefit by it alone, than by all the outward applications of phyficians and 
«© chirurgeons. Thefe, Sir, are in brief the chief things, that I have obferved about my 
“¢ own diftemper ; but how far they will be applicable to that of your friend, I do not know 
<< half fo well, as that in cafe he ufe them, they will prove very effectual, if any thing can 
“© be added to their virtue by the good wifhes of, 


« SIR, 
«© Your moft humble and affectionate fervant, 
« R. B. 


The fame year he publifhed Some Confiderations touching the ufefulne/s of experimental and 
natural Philofophy, propofed in a familiar Difcourfe to a Friend, by way of invitation to the fiudy 
of it. The fecond tome, containing the latter fettion of the fecond part: printed at Oxford in 4to. 
and Traés: Of a Difcovery of the admirable Rarefattion of the ir: New Obfervations about 
the Duration of the Spring of the Air: New Experiments touching the Condenfation of the dir 
by mere Cold, and its Comprefion without mechanical Engines: The admirable differing Extenfion of 
the fame Quantity of Air rarified and compreffed: London, in 4to; a few copies of which Traé?s 
were reprinted in 1739, but with the former date, only the errata in the firft edition were cor- 
reéted in it. He communicated likewife in the Philofopbical Tranfactions, No. LX XIV. p. 2216, 
An Obfervation of a Spot in the Sun, April 27, 1660. 

His next work was Au Effay about the Origin and Virtue of Gems; wherein are propofed and 
hiftorically illuftrated fome Conjectures about the Confitence of the Matter of Prectous Stones, and 
the fubjedts, wherein their chiefeft Virtues refide: printed at London, 1672, in 8vo, and tranflated 
into Latin. In this Effay he informs us, that gems were once fluid, and have their virtues 
from mineral matter; which he fhews from their tranfparency, figuration, internal texture, their 
colours being probably adventitious, heterogeneous matter having being found in their fubftance, 
and metalline or mineral mixtures mixed with their {mall parts. He obferves further, that a 
greater {pecific gravity in gems argues their metalline or mineral nature, and that metals or 
minerals may be extracted from them. He tells us, that mineral productions are exceedingly 
numerous in the bowels of the earth, and that various menftrua are likewife to be found 
there; and fhews the formation of gems from a petrifying juice or fpirit mixing in a fufi- 
cient proportion with the impregnated waters in the earth, fo as to coagulate and unite 
with them, That fome of their real virtues may be derived from hence, that whilft they 
were in a fluid form, the petrefcent fubftance was mixed with mineral folution, tinéture, 
or other impregnated liquor ; and that thefe were afterwards coagulated or united, and harden- 
ed into a gem. 

The fame year he publithed his Traé#s, containing, New Experiments touching the Relation 
hetween Flame and Air, and about Explofion: An bydroftatical Difcourfe, occafioned by fome Ob- 
jections of Dr. Henry More againjt fome Explications of new Experiments made by the Author of 
thefe Tratts. To which is annexed an bydroftatical Letter, dilucidating an Experiment about a Way 
of weighing Water in Water: New Experiments of the pofitive or relative Levity of Bodies under 
Water: About the differing Preffure of beavy Solids and Fluids: London, in 8vo. Some Obferva- 
tions about foining Flefh, both of Veal and of Pullet, and that without any fenfible putrefacton in 
thofe bodies: printed in the Philof. Tranfaé?. No. LXXXIX. p. 5108. and A new Experiment 
concerning the Effett of the varying Weight of the Atmofphere upon fome Bodies in the Water, and 
fugzefting a conjetture, that the very Alteration of the Air in point of Weight may bave confiderable 
Operations even upon men’s ficknefs or health : Philof. Tranfac?, No, XCI. p. 5156. . 
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Tue year 1673 produced to the world his Effays of the flrange Subtilty, great Efficacy, dé. 
. terminate Nature of Effluviums. To which are annexed New Experiments to make Fire and Flame 
frable and ponderable , with additional Experiments about arrefting and weighing of igneous Cor- 
pufeles; together with a Difcovery of the Pervioufnefs of Glafs to ponderable Parts of Flame : 

rinted at London in 8vo, and tranflated into Latin: and A Letter concerning Ambergreafe, 
and its being a vegetable production: Philof. Tranfac?. No. XCVII. p. 6113: 

He wrote likewife, in December that year, the following letter to a gentleman in the 
Levant, whom he defired to tranfmit to him fuch obfervations, as he thought proper, concern- 
ing thofe countries, and to whom he now fent feveral copies of Dr. Edward Pococke’s 
Arabic tranflation of Grotius’s book De Veritate Religionis Chriftiane, as a means of propa- 
gating Chriftianity there. 


«STR, London, Decemi. io, 1673. 


«< W WERE as unjuft to you, as unkind to myfelf, if I fhould at all deceive you in the 

I expectation you had, that your letter would not be thought by me, either to reed ani 
“‘ apology, or be an impertinence. That liberty of writing to me, which you out of mo- 
<< defty are pleafed to ftile a privilege, is that, whofe effects I fhall always look upon as fa- 
«* yours; and the greater, if you give yourfelf the trouble, and me the fatisfaction, to let 
£¢ them convey to me what you call the ftories and obfervations of the country you are in; 
‘6 for it cannot but be welcome as well as inftructive to a perfon, that does as much defire 
«< as want good obfervations about the Levant, to receive accounts of fuch remote places and 
*¢ things from fo fure a hand as yours. 

«< T pope I fhall not allow myfelf the vanity of receiving the complements you make me 
s* in reference to Grofius, but as effects of your civility and charity ; what 1 have been able 
<¢ to do, having been but to hand over to others thofe lamps, which that excellent perfon 
‘¢ framed and lighted. But I fhall confefs to you, that I have a great deal of fatisfaction to 
« find ground to hope, by what you tell me, that my poor endeavours to promote the 
** Gofpel in thofe parts, are not like to prove altogether fruitlefs. And though they were firft 
** and chiefly defigned for the converfion of infidels (to which end I hope you will in due 
“¢ time attempt to make them ferviceable) yet I muft not think them mifemployed, if the 
*¢ be bieffed to inform or confirm the poor and ill-inftructed Chriftians in thofe parts, eisecal: 
<< ly fince the fame arguments, that work on them, may, through his bleffing, for whofe 
<< cruth they militate, enable them in time to work on their Mahometan countrymen. I 
«¢ have therefore by the merchant, to whom you directed me, fent you three dozen more of 
«© thofe Arabic books, bound as the others were, being not folicitous to exceed that number 
«© now, both becaufe I had but fhort warning given me of the departure of the fhips, and 
“ becaufe of the danger of the feas ; but I hope hereafter to fend a further fupply; and in the 
“ mean time muft return you my humble thanks, both for your zeal and concern in a work, 
“¢ that aims at the glory of our common matter, and for thofe obliging prayers, the con« 
“ cinuation of which is earneftly begged of you by, 


“SIR, 
«< Your moft affeétionate friend and very humble fervant, 
i R. B. 
“© A smALL treatife of mine being lately ventured abroad, I prefume the relifh you 


‘ formerly had for philofophical ftudies, may keep that from being altogether unacceptable 
*6 to you.” 


Tue fame year Anthony le Grand, an eminent Cartefian Philofopher, dedicated to him his 
Hiftoria Natura variis Experimentis &9 Ratiociniis elucidata, fecundum Principia flabilita in Inftitu- 
tione Philofopbie edita ab ecodem Authore, printed at London in 8vo. ‘This gentleman was 
born at Doway in Flanders, and entered himfelf in the order of Dominican friars, and 
was afterwards fent to prefide over the miffion in England, where he refided many years, 
and in Auguft 1695 was tutor to the eldeft fon and heir of Mr. Farmer of Iafmore in Oxford- 
foire*. In his dedication he does juftice to Mr. Boyle’s univerfal reputation for extenfive 
learning and amazing fagacity in every part of experimental philofophy ; and applies to him 
what Averroes faid of Arifotle, that nature had formed him as an exemplar of the higheft 
perfection, to which mankind can attain; and obferves, that the Royal Soziety paid the 
higheft deference to his judgment: Adeo diffufa es, per totam Angliam, imo per orbem univer fum, 
nominis tui gloria, ut vix inter eruditos annumeretur, qui fapientiam tuam non agnofcit, &9 culta 
peculiari non amplefiitur. Enimverd quis unquam te doctor, ut quondam de Ariftotele Romanus 
orator, quis acutior, quis in rebus vel inveniendis vel judicandis acrior fuit? Ita enim in rebus 
adinveniendis folers es, ita in detegendis nature arcanis fagax, ita in promovendd experimentis 
philofophia felix, ut non immerito de te, quod in AriSfotelis laudes aliquando veluti lympbatus eft 


* Wood. Athen. Oxon. Vol. UW. col, $19. 2d Edit. 
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Averroes, aici queat, quod regula 8& exemplar fis, quod natura invenit ad demonftrandam 
ultimam perfectionem humanam. Hee omnium doflerum, qui te norunt, fententia, cui fuffra 
gatur celeberrima Landinenfis Regia Sacéetas, que tom preclaxa artis 9 induftrie fue edidit fpeci- 
mina, dum in omnibus, que aggreditur, nibil te inconfulto molitur, te Gfferente, numquam diffentit, 
te impugnante, nupquam ohkluéiatur. 
In 1674. Mr. Boyle publifhed his Zraéts, canffting of obfervations abaut the Saltnefs of the fea:s 
Lh, Account of a Statical Hygrofcope and its ufes, together with an Appendix about the Force of the 
Air's Moisture: 4 kragment about the natural and preternatural flate of Bodies. To all which 3s 
premifed a {ceptical Dialogue about the pofitive or privatiue nature of Cold: with fame Experiments 
of Mr. Boyle's referred to in that difcaurfe: printed at Landon, in 8vo, and tranflated into 
Latin. In the Obfervations concerning the faltne/s of the fea, he tells us, that the true caufe of 
it is from the falt, which is diffolved in it; which falt is fupplied, not only from rocks and 
other maffes of falt, which-at the beginning were, or in fome places may yet be found, 
either at the bottom of the fea, or at the fides, where the water can reach them; but alfo 
from the falt, which the rains, rivers, and other waters diffolve in their paflage through ma 
ny parts of the earth, and at length carry along with them into the fea. He informs us of 
a method to make fea-water frefh by diftillation; and obferves, that the tafte of fea-water 
is not fuch a fimple faline tafte, as fpring-water would receive from fal-gemmea, or fome other 
pure terreftrial {alt diffolved in jt, buta bitterifh one; which muft be derived from fome 
pecyliae caufe, which authors commonly overlook ; and is occafioned by the liquid and other 
ditumen, which is carried by f{prings and other waters into the fea; and he fufpedts, that 
the various motion of the fea, and its being expofed to the action of the air and fun, may con- 
tribute to give it a tafte other than faline, fince fea-falt by being barely expefed for many 
amonths to the air, and fometimes put into a gentle agitation by a digeftive heat, acquired a 
very different tafte from the fimple folution of {ea-falt in common water. He remarks like- 
wife, that there are various degrees of faltnefs in different parts of the fea. In his Account of 
a Statieg] Eygrofeoge he informs us, that it is defigned to fhew, 1. The different variations 
‘of weather in the fame month, day, and how. 2- How much one year and feafon is drier 
or moifter than another. 3. To difcover and compare the changes of the temperature of the 
air made by winds, ftrong or weak ; frofty, {nowy, or other weather. 4. To compare the 
temperature of different houfes and different rooms in the fame houfe. 5. To obferve in 
a chamber the effects of the prefence or abfence of a fire. 6, To keep a chamber at the 
fame degree, or at an affigned degree of drinefs. In the Appendix about the Force of the Air’s 
Moiftuye he giyes us inftances of that force at all feafons, upon animal fubftances, vegetables, 
metals, and minerals, with a defcription of a cord-hygrometer. 
_ The fecond work, which he publithed the fame year, was intitled, Te Excellency of Theology 
compared with Natural Philofophy, as both are the Olyetts of Mens Study ; di Courfed of in a Letter 
toa Friend. To which are annexed, fome occafional Thoughts about the Excellency and Grounds 
the mechauical Hypothefis: printed at London in 8vo, and tranflated into Latin. This dif- 
courfe was written in 1665, while Mr. Boyle, to avoid the great plague, which then raged in 
London, was obliged to retire into the country, and frequently to pa{s from place to place, 
unaccompanied with moft of his books *. 
Next followed his Traé#s: containing, 1. Sufpicions about Jome hidden Qualities of the Air ; 
with an Appendix touching Celeftial Magnets, and fome other Particulars. Il. Animadverfions upon 
Mr. Hobbes's Problemata de Vacuo. III. 4 Difcourfe of the Caufe of Attrattion by Suéion. 
Printed at London 1674, in 8vo, and tranflated into Latin. In the Sufpicions about fome 
hidden Qualities of the Air, he mentions fome unheeded caufes of the falubrity or infalubrity 
of the air, which may be comprifed under the following propofitions: 1. That it is pro- 
bable, that in feveral places the falubrity or infalubrity of the air in general may in a great | 
meafure depend on fubterraneous expirations. 2. That in feveral places endemical diftempers 
chiefly or partly depend on fubterraneous fteams. 3. That epidemical diftempers are ina great | 
meafure occafioned by fubterraneous effluvia. 4. That moft difeafes called new ones, chiefly 
or concurrently, depend on thofe effuvia. He then points out the ufes of his dattrine of fub- | 
terraneous and celeftial effluvia in the air; and tells us, 1. That we may take occafion from | 
thence to confider, whether feveral changes of temperature and conftitution in the air, both 
as to manifeft and latent qualjties, may not fometimes be derived from the fcarcity or plenty, | 
and peculiar nature of one or both of thefe forts of effuvia. 2. That paffibly fome bodies, | 
which we are converfant with, may have a peculiar nature, difpofition, and fitnefs to be 
wrought upon by, or to be affociated with fome of thofe foreign efivvia, emitted by unknown | 
bodies lodged under ground, er which proceed from fome particular planet. For what we | 
call /ympatbies and antipathies depending really on the peculiar textures and other modifications | 
of the bodies, between which thefe friendfhips and hoftilities are faid to be exercifed, I fee 
not, fays he, why it is impoffible, that there fhould be an affinity between a body of a fit or 
convenient texture, efpecially as to the fhape and fize of its pores, and the effuvia of any 
other body, whether fubterraneal or fidereal. 3. That it may be confidered, whether among 
the bodies, which we are acquainted with here below, there are not fome, which may prove 
teceptacles, if not alfo the attractives of fidereal and other foreign effwvie, which rove up and 
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down in the air, By attractives are meant fuch magnetical bédies, as ate fitted to detain and 
join with ¢fzvia, when -by virtue of the various midtions, which Belong: to the air as a fluid, 
thefe happén to accoft them. He mentions likewife the great~effedt of the air in producing: 
colours, and fome experifiitnts to manifett fome : Wiliden qualities 7 th the ait, and fome vbjervations 
abous the growth of metals in their ore expofed to the bir. 

‘#ie-communicated alf{o to tlie editor of the Philofephical Ivan{astions, An. Accotnt of the two 
fortsaf. the Helmontian, Piudanum, togetber with we Way of the noble Baron F. 'M. Van Helmonr, 
Son te. the famous Jobannes Baptitta, ‘of prepa Biss ‘Laudanum, No. CVI. P.247. 6 

“Jn 1675 he publifhied at London, in 8v3, “Some, Lofdations about | @ Reconcileablenefs a 

Resfiwand. Rekgion. By T. E. @ Layman.* “TO why io ainetted by The Piblifber a Difcourfe of 
Mr. Boyle. about the Pafibilty of the Refurrettion.. Th’the * sinning of this treatife there is 
mention made’ of its being.to confift of two . Parts; one}, td 


lay afideyhi reafon ; and the other, that he is not coutmanded' to do fo; but the author 
thought ie keep ‘that paper, which relatéd to the. latter, from accompanying the former, 
whith 4 {eemed the mott deaftnable,’ undiikélicfb tof e sok tons on that fort of perfons, 
whom, jit thiefly defigndd ta. perl ade: Seren yt es is weie- likewife printed the 
famevpoar ja the Phijlalphical:Tranfattioms, viz. Pa: Mezuhe cokdtrning the Bladders of Lr, 
that aF® fo found i 1 Fiber, communicated by Ay J. Bd id : Z ed by On: Epes iinent Juggefted by the 
honourable Mp. Boyle. ‘No. CXIV. p.03t06?44 new ERR “i yr ifred and defcribed, io- 
gether with Ujes “thereof. ‘Ibid. Ne, CXV:" P: 329. Yen ts ents about the weakened 
Spring, pel oe unobferipd Effects of  ¥ 43 wheré occur Wot iy hen Tritls to difcover, 
wh er tbe Spring of ss its as it may divers whys be incréafed, {0 may hot by other ways than 

or Dilatation "be wekened:, but alle fome odd Experiments, fe foc. the Change of Colours pro- 
ihe in. fome Jolubions anil wpFecipitatidas by the Operation’o ‘the Air. Ibid. No. CXX. p. 467. 
An experimental Difcourfé of Quickfilver rkrowing bot w tb Gold. Ibid. No. CXXII pi. 515. 
In this iafbapicls AE hé o ferves, thgt“‘he had many years before madé tridls, whether fome 
of che lenstoeeneoiS particles, shit He found cor With meteury i into a lafting mercurial 
fluxys mi¢htingt Salter, “its so ‘to. pace if"'80 ig a with ,pold, - And fat there were fuch, 
fays hes *hrofgh : tre pofitde proof about the year 1652, For 
when He Way lope; he aed not i hl impated upon by others, he took to orle part of 
his. prepafed igércurpMivimeriites. half the wei me s Afd"Yometities an equal weight of refined 
gold redqatd4to'a calx‘or fubtle: powder: § is ie put into thé palmi of his left hand, and 
putting the wméicury upon it, “AiR iE * prelié ed it “2: Jitele’ with thie fingers of his right 
hand, by'=which the two ‘bgratient ‘NBe ‘eafily’ mingled, and grew not only: fenfibly but 
confiderably*hot, and that fo nimibly, thdt ¢ the incalé{cenca. ‘fometimes came to its height 
in abut, a mhifute of —n hour by a ‘minute-clock, Fle found the experiment fucceed, 
whethtr'he toolf altoge..e or but half. inuclt gold as mercury ; ; but the effect feemed 

much greater, Why! théy'were Empléyed in equal weight. He , ttiga alfo the fame 
oe tlt refined fi betes to vo oe fine powder? & € could stot perceive any heat 
or. watt? at all, though he ¥; apt."to » Gils faliciene quar ptiny: of leaf-filver it 
might Rave been fenfible - *Ale m apt tia than once, in the. hands BE others, who were 
nat a little foie srry with, the eve; and particuldily havitig given the ingredients 
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‘* author, fince he has thought fit to reveal himfelf fo far, does prudently in being referved 
«© in the reft. Not that I think any great excellence in fuch a %, either for medical or 
‘* chemical operations; for it feems to me, that the metalline particles, with which that 
‘* is impregnated, may be groffer than the particles of the 3, and be difpofed to mix 
‘¢ more readily with the © upon fome other account than their fubtilty; and then in fo 
‘«* mixing, their grofinefs may enable them to give the parts of the gold the greater fhock, 
‘¢ and fo put them into brifker motion than fmaller particles could do, much after the man- 
** ner, that the faline particles, wherewith corrofive liquors are impregnated, heat many 
*¢ things, which they are put to diffolve, whilft the finer parts of common water fcarce 
*¢ heat any thing diffolved ‘therein, be the diffolution never fo quick. And if they do 
“« heat any thing (as quick lime) one may fufpect, that heat is produced by fome faline 
«* particles lying hid in the body, which the water fets on work upon the body, which they 
‘* could not aét on, whilft in a dry form. I would compare therefore this impregnated % 
*¢ to fome corrofive liquor as aqua fortis ; the mercurial part of the one to the watery or 
«¢ phlegmatic part of the other, and the metallic particles, with which the one is impregnated, 
‘¢ to the faline particles, with which the other is impregnated; both which I fuppofe may be 
‘* of a middle nature between the liquor, which they impregnate, and the bodies they dif- 
*< folve, and fo enter thofe bodies more freely, and by their groffnefs fhake the diffolved 
‘© particles more ftrongly, than a fubtiler agent would do. If this analogy of thefe two 
‘¢ kinds of liquors may be allowed, one may guefs at the little ufe of the one by the indif- 
‘* pofition of the other, either to medicine or vegetation. But yet becaufe the way, by 
«© which § may be fo imprtgnated, has been thought fit to be concealed by others, that have 
<< known it, and therefore may poffibly be an inlet to fomething more noble, not to be com- 
«¢ municated without immenfe damage to the world, if there fhould be any verity in the 
«c Hermetic writers; therefore I queftion not, but that the great wifdom of the noble author 
“¢ will {way him to high filence, till he fhall be refolved of what confequence the thing may 
“¢ be, either by his own experience, or the judgment of fome other, that thoroughly under- 
“« ftands what he fpeaks about; that is, of a true Hermetic philofopher, whofe judgment 
‘¢ (if there be any fuch) would be more to be regarded in this point, than that of all the 
«« world befide to the contrary, there being other things befide the ¢ran/mutation of metals, 
«¢ (if thofe great pretenders brag not) which none but they underftand. Sir, becaufe the 
«¢ author feems defirous of the fenfe of others in this point, I have been fo free, as to fhoo 

«¢ my bolt; but pray keep this letter private to yourfelf. : 

‘© Your fervant, 


‘© Tsaac Newron.” 


In 1676 Mr. Boyle gave the public his Experiments, Notes, Sc. about the mechanical origin 
or production of divers particular qualities: among which is inferted a Difcourfe of the Imperfection 
of the Chemifts Dotirine of Qualities; together with fome Reflettions upon the Hypothefis of Alkali 
and Acidum: and likewife difcourfes of the mechanical origin of Heat and Cold: Experiments 
and Obfervations about the mechanical produétion of Taftes: Of Odours: Advertifements about the 
Experiments and Notes relating to chemical Qualities: Experiments and Notes about the mechanical 
Origin and produttion of Volatility: —Of Fixednefs : — Of Corrofivenefs and Corrofibility: Of the 
mechanical Caufes of chemical Precipitation: Experiments and Notes about the mechanical Produétion 
of Magnetifm, and of Elettricity. Printed at London in 8vo. In the Mechanical Origin of 
Heat and Cold he fhews, how a great degree of coldnefs may be produced at any time of the 
year. That a coldnefs may be produced by the mixture of warm bodies, and heat by the 
mixture of cold bodies. That ebullition is no argument of heat. That the fame body, which 
cools fome liquors, may heat others. That heat is mechanically producible. ‘That agitation, 
and various determinations, and fmalnefs of the moving particles, are requifite to heat. And 
that not only weather-glaffes, but likewife our fenfes may give us mifinformation about cold 
by feveral predifpofitions, and the temper of our fenfories, as we find it colder in the air 
coming out of a hot bath, than when only out of a warm room. In his Experiments and 
Obfervations about the mechanical Produttion of Taftes he defines tafte, as belonging to the 
object, to be that quality, or whatever elfe it be, which enables a body, by its operation, 
to produce in us that fenfation, which we feel, or perceive, when we fay we tafte; and then 
fhews, that this quality depends upon the fhape, fize, motion, and other mechanical affections 
of the fmall parts of the tafted body, and refults from the affociation of two or more of 
them, not excluding their congruity or incongruity to the organs of tafting. In his Experi- 
ments and Notes about the mechanical Origin and Produftion of Volatility, he informs us, that 
to make a body volatile, the parts muft be very fmal], not too folid or heavy, but conveni- 
ently fhaped for motion; and that they loofely adhere, or at leaft be united in fuch a man- 
ner, as does not much indifpofe them to be feparated by the fire in the form of fumes or 
vapours. With regard to Pemedne/s, he fuppofes the qualifications, that conduce moft to it, 
are, 1. The groffnefs or the bulk of corpufcles the body confifts of. 2, The ponderoufhef 
or folidity of thofe corpufcles. 3. The inaptitude of them for avolation, by reafon of their 
branchednefs, irregular figures, crookednefs, or other inconvenient fhape, which entangles 
the particles among one another, and makes them difficult to be extracted. He apa the 
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theory of Corrofivenefs by obferving, 1. That it is requifite, that a corrofive medium fhould 
abound with corpufcles not too big to get in at the pores of the body to be diffolved, nor 
yet fo minute as to pafs through them, as the rays of light through glafs; or to be unable by 
reafon of their great flendernefs and flexibility to disjoin the parts, which they invade. 
9, That thefe corpufcles be of a fhape fit to infinuate themfelves into the pores abovemention- 
ed, in order to diffociate the folid parts. 3. That they have a competent degree of folidity 
to disjoin the particles of the body to be diffolved; which folidity of folvent particles is fome- 
what diftiné: from their bulk, as may appear by comparing a ftalk of wheat and a metalline 
wire of the fame diameter. 4. That the corpufcles of the menftruum be fuch, as are fit ta 
feparate the parts of the invaded body, either by their fhape, minutenefs, or fitnefs to have 
their action befriended by affifting caufes, fuch as, firft, the preffure of the atmofphere, 
which may impel them into the pores of bodies, not filled with a fubftance fo refifting as com- 
mon air; and fecondly, that the intruding corpufcles may be fitted to receive in thofe pores 
by the tranfcurfion of fubtile ztherial matter, or by the numerous pulfes of the fwimming 
corpufcles of the menftruum itfelf, whereby, like fo many little wedges and levers, they 
may be inabled to force afunder the little parts, between which they infinuate. This theory 
he confirms by experiments. He then explains that of Corrofibility, which property appears 
to him to confift in three requifites: 1. ‘That the body to be corroded have pores of. fuch a 
magnitude and figure, that the corpufcles of the folvent may enter them, and agitate the 
folid parts, that inclofe them. 2. That its confiftent corpufcles be of fuch a bulk and 
folidity, as does not render them incapable of being disjoined by the action of the infinuating . 
corpufcles of the menftruum. 3. This property confifts in fuch a cohefion of the parts, as 
is not too {trong to be fuperable by the action of the menftruum. This theory he likewife 
confirms by experiments. With refpect to Precipitation he obferves, that by it is meant fuch 
aft agitation or motion of an heterogeneous liquor, as makes the parts of it fubfide in the 
form of a powder or other confiftent body ; and that it may be mechanieally accounted fat 
from the gravity and bulk of the diffolved body, from weakening the folvent, and by pre- 
fenting another body to be wrought upon, &Sc. And with regard to Eleéfricity, he tells us; 
that electrical bodies a€t mechanically; and that electricity is producible by mechanical 
changes. 

He communicated to the public the fame. year, in the Philofophical Tranfattions, New 
Experiments about the fuperficial Figures of Fluids, efpecially of Liquors contiguous to other Fluids. 
No. CXXXE. p. 775. and 4 Continuation of the Experiments publifhed in the next foregoing Tratt 
about Fluids contiguous to other Fluids. Ibid. No, CKXXII. p. 799. 

He had been for many years a director of the Eu/f-India company, and greatly inftru- 
mental in procuring the charter of it, an abftract of which is extant among his papers. But 
his health now not permitting him to attend the committee of that company, he wrote the 
following letter to Robert Thomp/on, E-{q; in order to recommend to them the propagation 
of the Gofpel in thofe countries, where their commerce gave them an opportunity. 


Pall-Mall, March 5, 1676-7. 
« Worthy Sir, 

‘f HE continuance of my diftemper not permitting me to wait on you, as I gladly 
ce would, in London, you will, I doubt not, give me leave to prefent you in this paper 
« fome of the things, thar I would more fully have acquainted you with by word of mouth. 
«© You may remember, that when my health, and the kindnefs of the East-Jndia company, 
« allowed me to fit in your committee, I ventured to make a motion, that fome courfe 
« might be thought on of doing’fome confiderable thing for the propagation of the gofpel 
« among the natives, in whofe countries we have flourifhing factories. And indeed if feemed 
“© to me very fit, that we, whofe endeavours God had of late fo fignally profpered, fhould 
«« pay him fome little acknowledgment of his many bleffings, and that remembring our- 
“© {elves to be Chriftians, as well as merchants, we fhould attempt to bring thofe countries 
* fome fpiritual good things, whence we fo frequently brought back temporal ones. And I 
“© was fomewhat the more concerned to fucceed in the motion I made, becaufe I wifhed the 
“© company were enough to defire, that they in particular fhould have the honour to filence 
‘© the reproaches of thofe, who I with had lefs ‘pretence to upbraid the Proteftants, and among 
“ them the Englifh, with the neglect of making profelytes to the Chriftian religion ; to the 
«© advancement of which I endeavoured to excite you by what hath been done by the Dutch 
“© company in Batavia. I muft do and have done thofe, that were prefent at my propofal, 
‘ the right to fay, that they gave mea very favourable hearing, and readily confented to 
«¢ take the matter into further confideration. But as my ficknefs difabled me from going fo 
“ far as the East-India houfe, fo other accidents have from time to time been able to produce 
“ fuch delays, that notwith{tanding the interpofition of my lord Berkeley, (who ufes not to 
“© be backward; when good is to be done,) ths good intentions of the company have hitherto 
“© proved ineffectual. But I am glad tofind, that now the confideration of that bufinefs is 
‘© to be fefioufly refumed among you, my lord Berkeley having yefterday done me the honour 
“ to vifit me, and difcourfe with me about this affair. And fince I cannot wait on you my- 
“t felf, and have acquainted him with fome of my thoughts, I fhall defire you at your next 
“© meeting to confer with his lordfhip about the ways of promoting fo good awork. And I 
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“ the rather folicit this now, becaufe fince the beginning of this week I received the honour 
“ of a vifit from the bifhop of Oxford, with whom difcourfing of divets things relating to 
“ religion, his lordfhip feemed to wonder, that the Ea/t-India company fhould do nothing 
“¢ towards the {preading of it in the country they trade to, and feemed unwilling to fend 
“¢ able men thither for minifters. And though I took this occafion to right the company by 
“© fhewing him, that he had been mifinformed, and to relate to him the matter of faét, 

which I could do in great part upon my own knowledge ; yet his lordfhip having affured 
me, that in cafe reafonable encouragement were given, fober and learned men fhould be 
“ fitted in the univerfity, to be fent into India, and furnifhed, not only with the Arabic 
“© tongue, but, if it were defired, with arithmetic and other qualifications fit to recommend 
“ them, and make them appear more confiderable, and grow more ufeful in thofe parts ; I 
“ cannot but take this rife to folicit you to refume in good earneft the thoughts of fpeedily 
‘¢ doing fomething worthy of the famous Ha/t-India company of England. The way I leave to 
“¢ yqur wifdoms, not defpairing, that if but fo much be done at firft, as may be carried with- 
“¢ ont confiderable oppofition, the goodnefs of the work will procure a bleffing on it, that will 
«© make it profperous ; and the fuccefs will invite perhaps many more than your own company 
*© to be co-aperators with the truth, and contributors to the enlarging the Pale of the Chriftian 
«© church. If you fhould now afk me, what is to be done with any ftock or income, that 
“© may be raifed for fuch -an ufe? I fhall willingly at large acquaint you with my poor 

thoughts the next time you pafs this way ; and in the mean time give me leave to put 
«© you in mind of what is done in the corporation (whereof you are a member) for gofpel- 
‘¢ lizing (as they phrafe it) the natives of New England. For the ways we employ to convert 
‘© and inftruct them are chiefly thefe. Firft, We have caufed the holy {cripture and fome few 
«< choice practical books to be tranflated into their chiefeft language. To which you may add 
“‘ the publifhing of a folid but civilly penned confutation of the authentic books, wherein 
«¢ the-Bramins religian is contained. 

“ Next, we have caufed fome of ours to learn their tongue ; and having convinced them 
“© of their idalatry and the finfulnefs of their courfes, to preach to them, and to catechife 
“ them in their own language. 

“ Awp then we breed fome of their hopeful forward youths to that knowledge of the 
Englifh tongue and European learning, that they may afterwards be able to confute tHe 
¢¢ idolatrous priefts, and convert and inftruét their own countrymen. 

«¢ OrueR methods we do on fome occafions employ ; but to particularife and infift on 
<¢ them would require mare than a letter; and this, I fear, is grown too tedious already, and 
<< therefore I fhall here conclude it with my hearty wifhes, that, efpecially at a time, when 
the company wants not enemies, they may be directed to do a thing fo good in itfelf, and 
of fo good a report, as that, which has been recommended to you, I hope, by your own 
“¢ piety, as well as by the motion of, ; 


co 'S Tey 
‘¢ Your moft affectionate friend, and moft humble fervant, 
“ Ropert Boyne. 


His zeal for the intereft of the Chriftian religion appeared the year following in another 
remarkable inftance; for he was at the expence of printing five hundred copies of the four 
Gofpels, and the Aéts of the Apoftles, in the Malayan tongue, under the direction of Mr. (after- 
wards Dr.) Thomas Hyde, keeper of the Bodleian library. This work was publifhed at Oxford 
in 1647 in 4to, with this title: Fang Ampat Evangelia derri tuan Kitu Fefu Chrifti duan Beor- 
boutan derri jang Apostoli Borfattt Berfalin dallam Baffa Malayo. That is, The four Gofpels of 
our Lord Fefus Chriff, and the Aéis of the holy Apoftles, tranflated into the Malayan tongue: with 
a preface by Dr. Thomas Marjfhal, rector of Lincoln college in Oxford, and afterwards dean of 
Gloucester, and with the following dedication by Mr. Hyde, which I fhall here infert from 
the original. 


“ Jo the honourable Robert Boyle, Efg; one of the directors of the Eaft-India 
<< company for trade, and governour of the corporation for the propagation of the 
“< Gofpel and the converfion of the American natives in New England, 


«SIR, ; 
cs OUR pious defign of printing the holy Gofpels, and the Acts of the Apoftles, in the 
f Malayan tongue, being by God’s affiftance finifhed, at your coft and charge, as cor- 


“ 
n 


rect as all my diligence could poffibly make it, the work now done returns to you, offering 
itfelf to be employed to that good end and purpofe, for which you intended it, viz. for 
“¢ God’s glory, and the good of the fouls of thofe poor Indians, to whom the glorious rays 
“< of the Gofpel have not yet fhone, or at leaft in a very ob{cure manner; that fo by this 

means they, who fat in darknefs and the fhadow of death, may have great light rifen. 
‘¢ And the-converfion of fuch miferable infidels from their grofs idolatry, and the gaining of 
I ‘° fouls 


a 
nw 
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«© fouls to heaven; being a work fo very acceptable to both God and man; we well hope, 
«: that this your good example will prove an incitement to others of our nation, to procure 
<¢ and promote fuch like laudable undertakings. But your charity is not limited only to the 
<< Faft-Indians, for the poor fouls of the Weit-Indians are alfo bound to blefs you, you be~ 
«ing the head of that i ae which is eftablifhed by his majefty at London for the re- 
« ceiving and difpofing o the benefaétions of well-minded Chriftians (to which the faid 
<< corporation do ufually add of their own no {mall mites) to be tranfmitted to the com- 
“<< miffioners of the united colonies in New England, and there to be employed for the pro- 
‘© pagation of the Gofpel. By the fole coft and care of this forementioned corporation it 
«< was, that the whole bible, and fome other books of piety, were tranflated into the language 
s¢ of New England by the pains of the reverend Mr. Eliot, who made a grammar, now alfo 
«© in print, for that language, and who daily labours in the work of the Gofpel there, he 
«< having an honorary ftipend continued to him by the abovementioned corporation, Where- 
<< fore if charity is not grown too cold in thefe northerly parts of the world, thofe things, 
«© which have been already performed, may juftly be expected to be fufficient incentives to 
« kindle and aétuate the zeal of many good people, by whofe pious endeavours, in the pro- 
<< moting of the Gofpel of our Lord Jefuus Chrift, all the ends of the earth may in time fee 
‘¢ the falvation of God. All, which I have now to add, is, that God in his goodnefs would be 
«© pleafed to continue to you long life and happinefs ; that fo you may chearfully go on to 
<< finifh the good works, which you have begun, and which you farther intend; which is the 


‘* hearty prayer of, 
«SIR 
Sept. 14, 1677, from the publick 
library in, Oxfard. ‘¢ Your very obliged friend, 


s¢ and moft humble fervant, 


© THomas Hype.” 


Tue fame year there was publifhed at Geneva, in 4to, a collection of fome of our 
author’s works, which had been tranflated into Latin, under this title, Roperti Boyxey 
nobiliffimi Angh, €2 Societatis Regie digniffimi focii, opera varia, of which collection Mr. Oldenburg, 
in the Pbilofephical Tranfattions, No. CKXX. p. 766, 767, gives the following account: 
1. That it was publifhed without the confent or knowledge of the author. 2. That the year 
in the frontifpiece of it is one and the fame, as if the feveral treatifes contained in this vo- 
lume had been publifhed in one year; and that the enumeration of thofe treatifes, made in 
the catalogue of this Latin edition, is not according to the time, wherein they were firft printed; 
for the fir of the books mentioned in that catalogue was publifhed in Englifh in 1660, the 
Jifth and fixth in 1661, the Jecond in 1662, the feventh in 1664, the fourth in 1666, the third 
in 1670, the eighth in 1671, the tenth in 1672, and the minth in 1673, “ fo prepofteroufly 
«: are thofe books ranged in this catalogue and volume; which the reader was to be informed 
« of, that by comparing the feveral true dates of the firft edition of this author’s works 
« with the books of others fince printed, the priority of the experiments, and confiderations 
<* refpeétively contained in them, may be truly ftated.”” 3. That there is no mention made 
in the general title, nor in any advertifement, that thefe books are all of them tranflations 
out of Englith, in which tongue the author wrote them all. 4. That the treatife of the 
Origin of Forms and Qualities, and that of fubordinate Forms, are both omitted in this volume, 
though they were printed even in Latin, at Oxford, ever fince the year 1669, as they had been 
printed in Englith in 1667. 

In 1678 Mr. Boyle’s Short Memorial of fome Obfervations made upon an artificial Sublance, 
that fhines without any preceding Illustration, was publifhed in Mr. Hook’s Ledtiones Cutler. 
No. Il. p. 57. and his Historical Account of a Degradation of Gald made by an Anti-Elixir, a 
ftrange chemical Narrative, was printed at Landon in 4to, and yepyinted there in 1739 in 4to. 
In this piece, Pyrophilus, oné of the interlocutors of the Dialague, obferves, that though 
he could not affirm, that ‘* he had with his own hands made. prajeéZion (as chemifts are wont 
‘© to call the fudden tranfmutation made by a {mall quasitity of their admirable elixir) yet I 
<< can affirm, /ays be, much of what hath been urged for the poffibility of fuch a fudden 
“© change of a metalline body by a way, which, I prefume, will furprife you. For to make 
<< it more credible, that other metals are capable of being graduated or exalted into gold, 
‘< by way of projection, I will relate to you, that dy the like way gold has been. degraded or 
“ imbafed. If, continues be, itcan be made appear, that art has produced an anti-elixir, or 
<< agent, that is able in a very fhort time te work a very notable, thaugh deteriorating 
«© change upon a metal, in proportion to which its quentity is very inconfiderable; I fee 
<¢ not, why it fhould be thought impoffible, that art may alfo make a frue elixir, or powder, 
<< capable of fpeedily tranfmuting a great proportion of a bafer metal into filver or gold; 
s¢ efpecially if it be confidered, that thofe, that treat of thefe arcana, canfefs, that it is not 
‘© every matter, which may be juftly called the Philafapbers Syone, that is able to tranfmute 
‘© other metals in vaft quantities, fince feveral of thefe writers (and even Lully himfelf) make 
<< differing orders or degrees of elixir, and acknowledge, that a medicine or tincture of the 
“© firft or loweft order will not tranfmute above ten times its weight of an imperfect metal.” 

fou. .V. f However 
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However the celebrated chemift O¢to Tachenius was of opinion, that notwithftanding what 
is related in this narrative, falt of tartar is capable of recovering gold thus debafed to its 
original purity. 


Tue regard, which the great Newton had for Mr. Boyle, will appear from a very curious 


letter, which the former wrote to him, explaining his fentiments upon one of the moft 
abftrufe points of philofophy, with refpect to the extherial medium, which in his Opéics he 

ropofes as the mechanical caufe of gravitation. This letter having never before feen, the 
light, will be proper to be inferted here. 


an) 
ra 


s¢ Honoured Sir, 

HAVE fo long deferred to fend you my thoughts about the phyfical qualities we 
I fpake of, that did I not efteem myfelf obliged by promife, I think I fhould be afhamed 
to fend them at all. The truth is, my notions about things of this kind are fo indigefted, 
that I am not well fatisfied my felf in them; and what Iam not fatisfied in, Ican fcarce 
efteem fit to be communicated to others; efpecially in natural philofophy, where there is 
no end of fancying. But becairfe ] am indebted to you, and yefterday met with a friend} 
Mr. Maulyverer, who told me he was going to London, and intended to give you the trou- 
ble of a vifit, I could not forbear to take the opportunity of conveying this to you by 
him. 

‘© Ir being only an explication of qualities, which you defire of me, I thall fet down my 
apprehenfions in the form of fuppofitions, as follows. And firft, I fuppofe, that there is 
diffufed through all places, an zthereal fubftance, capable of contraction and dilatation, 
ftrongly elaftic, and, ina word, much like air in all refpects, but far more fubtile. 

‘¢ 2. I suppose this ther pervades all grofs bodies, but yet fo as to ftand rarer in their 
pores than in free fpaces, and fo much the rarer, as their pores are lefs. And this I fup- 
pofe (with others) to be the caufe, why light incident on thofe bodies is refracted towards 
the perpendicular ; why two well polifhed metals cohere in a receiver exhaulted of air; 
why & ftands fometimes up to the top of a glafs pipe, though much higher than go inches; 
and one of the main caufes, why the parts of all bodies cohere; alfo the canfe of filtration, 
and of the rifing of water in {mall glafs pipes above the furface of the ftagnating water they 
are dipped into: for I fufpeét the ether may ftand rarer, not only in the infenfible pores of 
bodies, but even in the very fenfible cavities of thofe pipes. And the fame principle may 
caufe menftruums to pervade with violence the pores of the bodies they diffolve, the fur- 
rounding zther, as well as the atmofphere, prefling them together. 

© 3. I fuppofe the rarer ether within bodies,-and the denfer without them, not to be ter- 
minated in a mathematical fuperficies, but to grow gradually into one another; the ex- 
ternal ether beginning to grow rarer, and the internal to grow denfer, at fome little 
diftance from the fuperficies of the body, and running through all intermediate degrees of 
denfity in the intermediate fpaces: And this may be the caufe, why light, in Grimaldo’s 
experiment, paffing by the edge of a knife, or other opake body, is turned afide, and as 
it were refracted, and by that refraction makes feveral colours. Jet ABCD be a denfe 
body, whether opake, or tranfparent, E F GH the outfide 
of the uniform ether, which is within it, I K LM the infide 
of the uniform zther, which is withoutit ; and conceive the ~ 
ether, which is between EF GH and IKLM, to run Fo 
through all intermediate degrees of denfity between that of ‘47 ~~) 
the two uniform zthers on either fide. This being fuppofed, 
the rays of the fun SB, SK, which pafs by the edge of this 
body between B and K, ought in their paffage through 
the unequally denfe xther there, to receive a ply from 
the denfer zether, which is on that fide towards K, and that “ Ree Z 
the more, by how much they pafs nearer to the body, and 
thereby to be fcattered through the fpace PQRS-T, as by 
experience they are found to be. Now the fpace between the limits EFGH and IKLM 
I fhall call the fpace of the zther’s graduated rarity. 

‘¢ 4. When two bodies moving towards one another come near together, I fuppofe the 
zether between them to grow rarer than before, and the fpaces of its graduated rarity to 
extend further from the fuperficies of the bodies to- a 


wards one another ; and this, by reafon, that the zether = 
cannot move and play up and down fo freely in the : ' & | 
‘las wack : 


{trait paflage between the bodies, as it could before 
they came fo near together. Thus, if the fpace of 
the zther’s graduated rarity reach from the body Necemrend 
ABCDFE only to the diftanceGHLMRS, when 9 “nee “ttetnend 
no other body is near it, yet may it reach farther, as: 
to 1K, when another body NO PQ approaches: and 
as the other body approaches more and more, I fuppofe 
the ether between them will grow rarer and rarer. 
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‘¢ Tues fuppofitions I have fo defcribed, as if I thought the {paces of Graduated zxther 
«s had precife limits, as is expreffed at IK LM in the frft figure, and GMRS in the 
«¢ fecond: for thus I thought I could better exprefs my felf. But really I do not think they 
‘« have fuch precife limits, but rather decay infenfibly, and, in fo decaying, extend ta a much 
«s greater diftance, than can eafily be believed, or need be fuppofed. 

*« 5. Now from the fourth fuppofition it follows, that when two bodies approaching one 
‘© another, come fo near together, as to make the ether between them begin to rarefy, they 
«¢ will.begin to have a reluctance from being brought nearer together, and an endeavour to 
‘* recede from one another: which reluétance and endeavour will encreafe, as they come 
‘¢ nearer together, becaufe thereby they caufe the interjacent zther to rarefy more and more. 
‘* But at length, when they come fo near together, that the excefs of preffure of the exter- 
«¢ nal zther, which furrounds the bodies, above that of the rarefied ether, which is between 
‘¢ them, is fo great, as to overcome the reluctance, which the bodies have from being brought 
«« together ; then will that excefs of preffure drive them with violence together, and make 
«¢ them adhere ftrongly to one another, as was faid in the fecond fuppofition. For inftance, 
<¢ in the fecond figure, when the bodies ED and NP are fo near together, that the fpaces 
<¢ of the ether’s graduated rarity begin to reach to one another, and meet in the line Bi; 
&¢ a gether between them will have fuffered much rarefaction, which rarefattion requires 
<¢ much force, that is, much preffing of the bodies together: and the endeavour, which the 
¢ gether between them hgs to return to its former natural ftate of condenfation, will caufe the 
<¢ bodies to have an endeavour of receding from one another. But on the other hand, to 
“© counterpoife this endeayour, there will not yet be any excefs of denfity of the zether, which 
<< furrounds the bodies, above that of the zther, which is between them at the line IK. But 
s¢ if the bodies come nearer together, fo as to make the ether in the mid-way-line 1K srow 
‘¢ rarer than the furrounding ether, there will arife from the excefs of denfity of the fur- 
«¢ rounding asther a compreffure of the bodies towards one another: which when by the 
‘* nearer approach of the bodies it becomes fo great, as to overcome the aforefaid endeavour 
«« the bodies have to recede from one another, they will then go towards one another, and 
«* adhere together. And, on the contrary, if any power force them afunder to that diftance, 
«¢ where the endeavour to recede begins to overcome the endeavour to accede, they will again 
‘¢ Jeap from one another. Now hence I conceive it is chiefly, that a fly walks on water 
¢ without wetting her feet, and confequently without touching the water; that two polithed 
«* pieces of glafs are not without preflure brought to contaét, no, not though the one be plain, 
<¢ the other a little convex ; that the particles of duft cannot by preffing be made to cohere, 
“© as they would do, if they did but fully touch; that the particles of tinging fubftances and 
¢ falts diffolyed in water do not of their own accord concrete and fall to the bottom, but 
“* diffufe themfelves all over the liquor, and expand {till more, if you add more liquor to 
** them. Alfo, that the particles of vapours, exhalations, and air, do ftand at a diftance from 
“¢ one another, and endeavour to recede as far from one another, as the preffure of the in- 
“* cumbent atmofphere will let them: for I conceive the confufed mafs of vapours, air, and 
<* exhalations, which we call the atmofphere, to be nothing elfe but the gpa of all forts 
** of badies, of which the earth confifts, feparated from one another, an kept at a diftance, 
<< by the faid principle, I ; 

‘* From thefe principles the aétions of menftruums upon bodies inay be thus explained, 
«¢ Suppofe any tinging body, as cochineal, or logwood, be put into water; fo foon as the 
«« water finks into its pores and wets on all fides any particle, which adheres to the body 
<¢ only by the principle in the fecond fuppofition, it takes off, or at leaft much diminifhes 
‘¢ the efficacy of that principle to hold the particle to the body, becaufe it makes the gether 
‘* on.all fides the particle to be of a mare uniform denfity than before. And then the particle 
“¢ being fhaken off, by any little motion, floats in the water, and with many fuch others makes 
‘© a tincture; which tincture will be of fome lively colour, if the particles be all of the 
<* fame fize and denfity ; otherwife of a dirty one. For the colours of all natural bodies 
** whatever feem to depend on nothing but the various fizes and denfities of their particles ; 
** as I think yon have feen defcribed by me more at large in another paper, If the particles 
<« be very {mall (as are thofe of falts, vitriols, and gums) they are tran{parent ; and as they 
“* are fuppofed bigger and bigger, they put on thefe colours in order, black, white, yellow, 
‘* red; violet, blue, pale green, yellow, orange, red ; purple, blue, green, yellow, orange, 
“* red, &¥c. as is difcerned by the colours, which appear at the feveral thicknefles of very thin 
<* plates of tranfparent bodies. Whence, to know the caufes of the changes of colours, 
«* which are often made by the mixtures of feyeral liquors, it is to be confidered, how the 
“* particles of any tincture may haye their fize or denfity altered by the infufion of another 
“¢ Jiquor. 

Wren any metal is put into commgn water, the water cannot enter into its pores, to act 
‘¢ on it and diffolve it. Not that water confifts of too grofs parts for this purpofe, but be- 
** caufe it is unfociable to metal. For there is a certain fecyet principle in nature, by which 
*¢ liquors are fociable to fome things, and unfociable to others. ‘Thus water will not mix 
«« with oil, but readily with fpirit of wine, or with falts. It finks alfo into woed, which 
** quickfilver will not ; but quickfilver finks into metals, which, as I faid, water will not. 
&§ So aqua fortis diffolves D, not ©, aqua regis ©, not D, &Fc. Buta liquor, which is of iefelf 
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unfociable to a body, may, by the mixture of a convenient mediator, be made fociable. 
So molten lead, which alone will not mix with copper, or with regulus of Mars, by the 
addition of tin is made to mix with either. And water, by the mediation of faline 
{pirits, will mix with metal. Now when any metal is put in water impregnated with 
fuch fpirits, as into aqua fortis, aqua regis, fpirit of vitriol, or the like, the particles of 
the fpirits, as they, in floating in the water, ftrike on the metal, will by their fociablenefs 
enter into its pores, and gather round its outfide particles, and, by advantage of the con- 
tinual tremor the particles of the metal are in, hitch themfelves in by degreés between 
thofe particles and the body, and loofen them from it; and the water entering into the 
pores together with the faline fpirits, the particles of the metal will be thereby {till more 
loofed, fo as, by that motion the folution puts them into, to be eafily fhaken off, and 
made to float in the water: the faline particles ftill encompaffing the metallic 
ones as a coat or fhell does a kernel, after the manner expreffed in the annexed 
figure. In which figure I have made the particles round, though they may be 
cubical, or of any other fhape. 
«« Tf into a folution of metal thus made be poured a liquor, abounding with particles, 
to which the former faline particles are more fociable than to the particles of the metal 
(fuppodfe with particles of {alt of tartar) then fo foon as they {trike on one another in the 
liquor, the faline particles will adhere to thofe more firmly than to the metalline ones, 
and by degrees be wrought off from thofe to enclofe thefe. Suppofe A a metalline particle, 
enclofed with faline ones of fpirit of nitre, E a particle of falt of tartar, 
contiguous to two of the particles of fpirit of nitre b and c, and fuppofe 
the particle E is impelled by any motion towards d, fo as to roll about the 4 
particle c, tillit touch the particle d, the particle b adhering more firmly to 
E than to A, will be forced off from A. And by the fame means the particle 
EK, as it rolls. about A, will tear off the reft of the faline particles from A, one 
after another, till it has got them all, or almoft all, about itfelf. And when 
the metallic particles are thus divefted of the nitrous ones, which, as a mediator between 
them and the water, held them floating in it; the alcalizate ones crouding for the room the 
metallic ones’ took up before, will prefs thefe towards one another, and make them come 
more eafily together: fo that by the motion they continually have in the water, they fhall 
be made to ftrike on one another, and then, by means of the principle in the fecond fup- 
pofition, they will cohere and grow into clufters, and fall down by their weight to the bot- 
tom, which Is called precipitation. 
‘¢ In the folution of metals, when a particle is loofing from the body, fo foon as it gets 
to that diftance from it, where the principle of receding defcribed in the fourth and fifth 
fuppofitions begins to overcome the principle of acceding, defcribed in the fecond fuppofi- 
tion, the receding of the particle will be thereby accelerated ; fo that the particle fhall as 
it were with-violence leap from the body, and putting the liquor into a brifk agitation, 
beget and promote that heat we often find to be caufed in folutions of metals. And if 
any particle happen to leap off thus from the body, before it be furrounded with water, 
or to leap off with that {martnefs, as to get loofe from the water; the water, by the prin- 
ciple in the fourth and fifth fuppofitions, will be kept off from the particle, and ftand 
round about it, like a fpherically hollow arch, not being able to come to a full contact 
with it any more. And feveral of thefe particles afterwards gathering into a clufter, fo as 
by the fame principle to ftand at a diftance from one another, without any water between 
them, will compofe a bubble. Whence I fuppofe it is, that in brifk folutions there ufually 
happens an ebullition, 
«« Tis is one way of tranfmuting grofs compact fubftances into aereal ones. Another 
way is, by heat. For as faft as the motion of heat can fhake off the particles of water 
from the furface of it, thofe particles, by the faid principle, will float up and down in the 
air, at a diftance both from one another, and from the particles of air, and make that fub- 
{tance we call vapour. Thus I fuppofe it is, when the particles of a body are very {mall 
(as I fuppofe thofe of water are) fo that the aétion of heat alone may be fufficient to 
fhake them afunder. But if the particles be much larger, they then require the greater 
force of diffalving menftruums, to feparate them, unlefs by any means the particles can 
be firft broken into fmaller ones. For the moft fixed bodies, even gold itfelf, fome have 
faid will become volatile, only by breaking their parts {maller. Thus may the volatility 
and fixednefs of bodies depend on the different fizes of their parts. 
** Anp on the fame. difference of fize may depend the more or lefs permanency of aereal 
fubftances, in their ftate of rarefaction. To underftand this, let us pn sesssescssenenne 
fuppofe ABCD to be a large piece of any metal, EF GH the A 
limit of the interior uniform zther, and K a part of the metal at : 
the fuperficies AB. If this part or particle K be fo little, that it : 
reaches not to the limit EF, itis plain, that the zther at its centre } 
muft be lefs rare, than if the particle were greater; for were it iD : 
greater, its centre would be further from the fuperficies AB, that “-+r---rsssssissssseneene . 
is, in a place, where the zether (by fuppofition) is rarer. The lefs the particle K therefore, 
the denfer the zether at its centre, becaufé its centre comes nearer to the edge AB, where 
2 the 
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“« the ether is denfer than within the limit EFGH. And if the particle were divided from 
** the body, and removed to a diftance from it, where the ether is ftill denfer, the ether 
‘“* within it muft proportionally grow denfer. If you confider this, you may apprehend, 
*¢ how by diminifhing the particle, the rarity of the zther within it will be diminithed, till 
«s between the denfity of the ather without, and the denfity of the ether within it, there be 
‘s little difference ; that is, till the caufe be almoft taken away, which fhould keep this and 
‘* other fuch particles at a diftance from one another. For that caufe, explained in the fourth 
** and fifth fuppofitions, was the excefs of denfity of the external zther above that of the 
“internal. ‘This may be the reafon then, why the {mall particles of vapours eafily come to- 
‘+ gether, and are reduced back into water, unlefs the heat, which keeps them in agitation, be 
** fo great as to diffipate them as faft as they come together: but the groffer particles of ex- 


** halations raifed by fermentation keep their aerial form more obftinately, becaufe the ether - 


*© within them is rarer. 

“ Nor does the fize only, but the denfity of the particles alfo, conduce to the permanency 

** of aerial fubftances. For the excefs of denfity of the ether without fuch particles above 
«¢ chat of the ether within them is ftill greater. Which has made me fometimes think, 
*¢ that the true permanent air may be of a metallic original; the particles of no fubftances 
‘© being more denfe than thofe of metals. This, I think, is alfo favoured by experience, for f 
«* remember I once read in the Philofophical Tranfactions, how M. Huygens at Paris found, 
‘© that the air made by diffolving fale of tartar would in two or three days time condenfe 
** and fall down again, but the air made by diffolving a metal continued without con- 
*¢ denfing or relenting in the leaft. If you confider then, how by the continual fermentations 
‘© made in the bowels of the earth there are aerial fubftances raifed out of all kinds of bodies, 
** all which together make the atmofphere, and that of all thefe the metallic are the moft 
¢© permanent, you will not, perhaps, think it abfurd, that the moft permanent part of the 
“¢ atmofphere, which is the true air, fhould be conftituted of thefe; efpecially fince they are 
“* the heavieit of all other, and fo muft fubfide to the lower parts of the atmofphere, and 
‘* float upon the furface of the earth, and buoy up the lighter exhalation and vapours to float 
«* in greateft plenty above them. Thus, I fay, it ought to be with the metallic exhalations 
‘* raifed in the bowels of the earth by the aétion of acid menftruums, and thus it is with 
*< the true permanent air; for this, as in reafon it ought to be efteemed the moft pon- 
** derous pare of the atmofphere, becaufe the loweft, {o it betrays its ponderofity, by mak- 
“© ing vapours afcend readily in it, by fultaining mifts and clouds of fnow, and by buoying 
“* up grofs and ponderous fmoke. The air alfo is the moft grofs unactive part of the at- 
** mofphere, aftording living things no nourifhment, if deprived of the more tender exha- 
“ Jations and fpirits, that Noat in it: and what more unaétive and remote from nourifhment 
“* than metallic badies? 
» “ FT suaxz fet down one conjecture more, which came into my mind now as I was writ- 
“ ing this letter. It is about the caufe of gravity. For this end I will fuppofe zther to 
“ confift of parts differing from one another in fubtilty by indefinite degrees: that in the 
“« pores of bodies there is lefs of the groffer ether, in proportion to the finer, than in open 
“* {paces ; and confequently, that in the great body of theearth there is much lefs of: the 
“© groffer ether, in proportion to the finer, than in the regions of the air: and that yet the 
«© groffer zther in the air affects the upper regions of the earth, and the finer ether in the 
*¢ earth the lower regions of the air, in fuch a manner, that from the top of the air to the 
- «© furface of che earth, and again from the furface of the earth to the centre thereof, the 
* gether is infenfibly finer and finer. Imagine now any body fufpended in the air, or lying 
© on the earth: and the zther being by the hypothefis groffer in the pores, which are in the 
‘© upper parts of the body, than in thofe which are in its lower parts, and that groffer ether 
< being lefs apt to be lodged in thofe pores, than the finer ether below, it will endeavour to 
‘* get out and give way to the finer zther below, which cannot be without the bodies 
“© defcending to make room above for it to go out into. 

‘¢ From this fuppofed gradual fubtilty of the parts of ether fome things above might 
“ be further illuftrated, and made more intelligible ; but by what has been faid, you will 
*¢ eafily difcern, whether in thefe conjectures there be any degree of probability, which is all 
“© Taimat. For my own part, I have fo little fancy to things of this nature, that, had not 
‘* your encouragement moved me to it, I fhould never, I think, have thus far fet pen to 
$* paper about them, ‘What is amifs therefore, I hope, you will the more eafily pardon in 


Cambridge, Feb. 28, 1678-9. «© Your moft humble fervant, 


*¢ and honourer, 


 Jsaac NEWTON. 


Tuis letter of our incomparable Newton may perhaps receive fome illuftration from ano- 
ther *, which he wrote a few years before to Mr, Oldenburg, and was as follows. 


® In the poffeflion of William Foner, Efq. - 2 
. Von. V. t és S I R, 
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Bo ON louis 


*« W RECEIVED both yours, and thank you for your care in difpofing thofé things be: 
= tween me and Mr. Linus. I fuppofe his friends cannot blame you at all for printing his 
“ firft letter, it being written, I believe, for that end, and they never complaining of the 
* printing of that, but of the not printing that, which followed, which I take myfelf to 

face been per accidens the occafion of, by refufing to anfwer him. And though I think I 
«© may truly fay, I was very little concerned about it, yet I muft look upon it as the refult of 
« your kindnefs to me, that you was unwilling to print it without an anfwer. 

«© As to the paper of Obfervations, which you move in the name of the Society to have 
<¢ printed, I cannot but return them my hearty thanks for the kind acceptance they meet 
«¢ with there, and know not how to deny any thing, which they defire fhould be done. 
«“ Only I think it will be beft to fufpend the printing of them for a while, becaufe I have 
‘¢ fome thoughts of writing {uch another fet of Obfervations for determining the manner of 
«© the productions of colours by the prifm, which, if done at all, ought to precede that now 
«© in your hands, and will do beft to be joined with it. But this I cannot do prefently, by 
“¢ reafon of fome incumbrances lately put upon me by fome friends, and fome other bufinefs 
«« of my own, which at prefent almoft take up my time and thoughts, 

« Tue additions, that I intended, I think I muft, after putting you to fo long expeétations, 
«¢ difappoint you in ; for it puzzles me how to conneét them with what I fent you ; and if I 
«© had thofe papers, yet I doubt the things I intended will not come in fo freely as I thought 
“© they might have done. I could fendthem defcribed without dependance on thofe papers ; 
«© but I fear I have already troubled your Society and yourfelf too much with my {cribbling,’ 
«© and fo fuppofe it may do better to defer them till another feafon. I have therefore at 
‘* prefent only fent you two or three alterations, though not of fo great moment, that I need 
“¢ have ftaid you for them ; and they are thefe: 

“ WueErE I fay, that the frame of nature may be nothing but aether condenfed by a fermental 
<< principle, inftead of thefe words write, that it may be nothing but various contextures of 
<< {ome certain ztherial {pirits or vapours condenfed, as it were, by precipitation, much af- 
«« ter the manner, that vapours are condenfed into water, or exhalations into grofier fub- 
“‘ {tances, though not fo eafily condenfable ; and after condenfation wrought into various 
‘© forms,. at firft by the immediate hand of the Creator, and ever fince by the power of na- 
« ture, who, by virtue of thecommand, Jncrea/e and multiply, became a complete imitator of 
“¢ the opis fet her by the Protoplaft. Thus perhaps may all things be originated from 
<¢ ether, &e. 

A uiTTLe after, when I fay, the ztherial {pirit may be condenfed in fermenting or burning’ 
<< Jodies, or otherwife infpiffated in the pores of the earth to a tender matter, which may be, ai if 
“ qwere, the fuccus nutritius of the earth, or primary fubftance, out of which things generable 
“© gyow: inftead of this you may write, that that fpirit may be condenfed in fermenting or 

burning bedies, or otherwife coagulated in the pores of the earth and water into fome kind 
«© of humid active matter, for the continual ufes of nature, adhering to the fides of thofe 
‘¢ pores after the manner, that vapours condenfe on the fides of a vefiel. 

«< In the fame paragraph there is, I think, a parenthefis, in which I mention volatile falt- 
« petre. Pray ftrike out that parenthefis, left it fhould give offence to fomebody. 

«¢ Alfo where I relate the experiment of little papers made to move varioufly with a glafy 
« rubbed, I would have all that {truck out, which follows about trying the experiment with 
leaf-gold. 
5s ee I am interrupted by a vifit, and fo muft in hafte break off. 
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“© Yours 
Jan. 25, 1675-6. “Is. NEwTon.” 


Bur to return to Mr. Boyle, in the year 1680, he gave the world the following traéts, viz. 
The Aerial Notiiluca: or fome new Phenomena, and a prace/s of a fattitious felf-fbining fubftance ; 
London, in 8vo. 4 new Lamp, printed in Mr. Hooke’s Philofopbical Collections, No. Il. p. 
33. and Divers Experiments and Notes about the produciblenefs of chemical Principles, fabjoined 
to the fecond edition of his Sceptical Chemift, at Oxford 1680, in 8vo. 

Tue Royal Society, of which he had been fo long one of the greateft ornaments, now 
thought proper at their annual election on St. Andrew’s day, November 30, this year, to 
choofe him for their prefident. But after a mature confideration he excufed himfelf from ac- 
cepting that poft, for reafons, which fhew his extreme tendernefs and delicacy in all matters of 
confcience, and were reprefented by him in the following letter to Mr. Hooke. 


“ Pall-Mall, Dec. 18, 1680. 
S isk; 


“s HOU GH fince I laft faw you, I met with a lawyer, who has been a member of fe- 
: veral parliaments, and found him of the fame opinion with my council in reference 
“© to the obligation to take the teft and oaths you and I difcourfed of’; yet not content with 

«© this, 
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“ this, and hearing, that an acquaintance of mine was come to town, whofe eminent {kill in 
“¢ the law had made him a judge, if he himfelf had not declined to be one, I defired his ad- 
vice, (which becaufe he would not fend me till he had perufed the Society’s charter, I re- 


« ceived not till late laft night,) and by it I found, that he concurred in opinion with the two 
‘“ 


n 


é 


n 


« being unconcerned in an act of parliament, to whofe breach fuch heavy penalties are an- 
st nexed. His reafons I have not now time to tell you, but they are of fuch weight with 
“me, who havea great (and perhaps peculiar) tendernefs in point of oaths, that I muft 
«© humbly beg the Royal Society to proceed to a new election, and do fo eafy a thing, as 
“among fo many worthy perfons, that compofe that illuftrious company, to choofe a pre- 
« fident, that may be better qualified than I for fo weighty an employment. You will ob- 
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pleafed to defign me, yet I have as much fenfe of it, as if I actually enjoyed all the ad- 
vantages belonging to it. And accordingly though I muft not ferve them in the honoura- 
ble capacity they were pleafed to think of for me, yet I hope, that, God affifting, I hall 
« not be an ufelefs Member of that learned Body, but fhall manifeft in that capacity both 
“© my zeal for their works, and my fenfe of their favours. This you will oblige. me to re- 
“: prefent in fuch a way, as may perfuade the Virtuofi, that you will difcourfe with, how 
© concerned I am to retain the favourable opinion of perfons, that have fo great a fhare in 
“« his efteem, who fhall reckon your good offices on fo important an occafion among the 
« welcomeft favours you can ever do, 


«SLR; 


“ your moft affectionate friend and humble fervant, 


4 
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“© Ro. Bovis. 
«© Superfcribed, 
“< Thefe for my much refpetted friend Mr. 
« Robert Hooke, profeffore of mathe- 
“¢ matics at Grefham College. 


Axsout this time Dr. Burnet being employed in compiling his admirable Hiffory of the Re- 
formation, Mr. Boyle contributed very largely to the expence of publifhing it; which is ac- 
knowledged by the doétor in his Preface to the fecond volume, in thefe words : “* The noble 
«Mr. Boyle, as he employs both his time and wealth for the good of mankind, (for which 
« he confiders himfelf as chiefly born, and which he has promoted not only in his own excel- 
« lent writings, that have made him fo famous over all the world, but in many other defigns, 
“ that have been chiefly carried on at his coft,) fo hath he renewed his kindnefs to me in 
‘© Jargeffes fuitable to fo great a mind.” 

In 1681 Mr. Boyle publithed his Difcourfe of things above Reafon ; inquiring, whether a Philofo- 
pher foould admit there are any fuch ? To which are annexed by the Publifoer, for the Affinity of the 
Subje, fome Advices about judging of things faid to tranfcend Reafon: London, in 8vo. as he did 
the year following his New Experiments and Obfervations made upon the icy Noétiluca : to which is 
added, A chemical Paradox grounded upon new Experiments, making it probable, thas chemical 
Principles are tranfmutable , fo that out of one of them others may be produced: London, in 8vo. 
and 4 Continuation of new Experiments plyfico-mechanical touching the Spring and Weight of the 
Air and their Effetts. The fecond part; wherein are contained divers Experiments made both in 
compreffed and alfo in fattitious Air, about Fire, Animals, 8cc. Together with a Defcription of the 
Engines, wherein they were made: London, in 8vo. 

Ir was probably in the beginning of the year 1681, that he wrote a letter to Mr. Jobs 
Eliot of New England, who was one of the firft, who preached the gofpel among the In- 
dians of that part of America, having learned their language to great perfection, and _tranf- 
lated into it the Bible * and feveral books of piety. Mr. Boyle’s letter feems to be in anfwer to 
one from Mr. Elet, dated November 4, 1680”; and as it is a ftrong evidence of his zeal 
againft perfecution on account of religious opinions, it deferves a place here. 


«SIR, 


<< AM very glad to find, by the favour of your very kind letter, that God is pleafed to 
«© ff continue you ftill an active and an ufeful inftrument in the propagation of the Gofpel 
«s of his fon among the poor Indians, whofe having been fo true to Chriftianity, and fer- 
“¢ yiceable to the Englith intereft, may well prove matter of rejoicing both to you and us. 
«© That little, which I have contributed to their good, deferves not fo advantageous a mention, 
<¢ as your letter makes of it; and duties of that kind have fuch recompences apportioned to 
“ them by God, that the performers need not feek them from the acknowledgments of men. 
<< Iam obliged to you for what I perceive you have done for Mr. Daniel, whom I look upon 
<¢ both as an ingenious man, and a friend to New Enghind, as well by his good offices 
«¢ here, as by the moderation, to which he endeavours to perfuade his friends there, which 


* It was firft printed in Carsbridge in New England in 1663, in 4to,. » Inferted in the Appendix to this : i 
: “ la 


lawyers already mentioned, and would not have me venture upon the fuppofition of my _ 


“¢ lige me alfo to affure them, that though I cannot now receive the great honour they were . 


75 


76 


The LIFE of the honourable RopeERT Boyur. 


‘s Jaft claufe I the rather employ, becaufe of Jate I have, to my trouble, heard the govern- 
«© mentof the Maffachufets fharply cenfured for their great feverity to fome diffenters, who, 
*< contrary to order, had convened at a meeting-houfe to worfhip God. This fevere pro- 
“© ceeding feems to be the more ftrange, and the lefs defenfible, in thofe, who having left 
‘© their native country, and croffed the vaft ocean to fettle in a wildernefs, that they may 
“* there enjoy the liberty of worfhipping God according to their own confcience, feem to be 
** more engaged than other men-to allow their brethren a fhare in what they thought was fo 
‘* much all good men’s due. And, indeed, though perfecution for innocent, though perhaps 
** erroneous opinions, taken up for confcience fake, were not unfuitable to the equity and 
“* gentlenefs of the Gofpel; yet many of your friends here think it would be a very impro- 
** per courfe to be taken by you at this time, and fear, that if your rigorous proceedings 
‘* againft diffenters fhould be talked of here (as, if you quickly forbear them not, they will 
“* be) it would open men’s mouths againft your government, and furnifh your enemies with 
“* objections, that your friends would not be able to anfwer; and befides may be of very bad 
** confequence to that fort of men here, who do moft fymbolize with you in point of opi- 
“* nion and worfhip. You will eafily believe, that I, who am never like to vifit your colony, 
<* have no private ends of my own in what I have now written ; and therefore I hope you 
‘s will take it, asit is meant, for a friendly (and perhaps not unfeafonable) admonition, the 
** defpifing of which may probably be more prejudicial to your colony, than many among 
** you feem to be aware of. Our worthy friend, alderman A4burf (though now, thanks be 
‘* to God, ina more hopeful condition) was on weédnefday laft fo ill, that the corporation 
“* could not meet at his houfe ; and the prefence of that good man was much miffed amongtt 
** us, and particularly in reference to your defire of having the old teftament reprinted in 
** the Indian Janguage. In his abfence I read to the company that part of your letter to 
** me, which concerns that affair, and the bufinefs was difcourfed of among us; but in re- 
“* gard we have had no letters from the commiffioners about it, and that the court thought they 
<¢ might hear further before the new teftament and pfalms would be printed off; they did‘not 
*« think fit to determine any more about that bufinefg, till they fhouid have a particular ac- 
“* count of the progrefs and expence of the work already begun ; by which account they ex- 
«+ pect to be affifted to take further meafures, This I acquaint you with by order of the com- 
«© pany, divers of whofe members on this occafion manifefted the kindnefs and efteem, which 
“© they had for Mr. Zot. I briefly acquainted them alfo with what you wrote to me about 
** the * * * people, whofe language is almoft the fame with that of the Maffachufets. if 
any further difeoveries be made of them, you will oblige me to impart it to him, that in 
that and all your other endeavours to enlarge the kingdom of Chrift, wifhes you moft 
“* profperous fuccefs, and is unfeignedly, 


a @ 
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** Sir, your moft affeétionate and humble fervane. 


In 1683 he wrote 4 Letter to the learned Dr. John Beale, F. R. S. concerning Sree Water 
made out of Sea-Water, printed at the defire of the Patentees, in a tract intitled, Salt Water 
fweetened; or a true account of the great advantages of this new invention both by fea and 
land: together with a full and fatisfattory anfwer to all apparent difficulties. Alfo ‘the ap- 
probation of the College of Phyfcians: Londen 1683, in 8vo. This piece was written by 
R. Fitz-Gerald, Efq; who in his dedication to the King obferves, that “ the experiment 
<* was in a great degree owing to eminent Mr. Boyle; and indeed well worthy fo ingenious 
*¢ a promoter, being fo much more the favourite of his happy genius, as it is univerfally 
‘© ufeful to mankind.” 

Tue year following produced his Memoirs for the natural Hiftory of buman Blood, efpecially 
she Spirit of that Liquor; with an Appendix: printed .at London, in 8vo, and tran{lated into 
Latin; and his Experiments aud Confiderations about the Parofity of Bodies, in two Effays: printed 
likewife at London, in 8vo. The firft effay treats of the poroufnefs of awimal bodies, and the 
fecond of that of folid bodies. A Latin tranflation of this work was alfo publifhed there in 
8vo, the fame year, under the title Zentamen Porologicum. 

His writings grew now fo numerous, that Dr. Ralph Cudworth, the excellent author of the 
true intellettual Syftem of the Univerfe, recommended to him in a letter dated O&tober 16, 1684, 
the Opes all his works to be tranflated into Latin, and publifhed together. ‘+ Then, 
“* adds he, what you fhall fuperadd, will be eafily collected and added afterwards. And I 
‘© pray God continue your life and health, that you may ftill inrich the world with more. 
“< The writers of hypothefes in natural philofophy will be confuting one another a long 
“* time, before the world will ever agree, if ever it do. But your pieces of natural hiftory 
** are unconfutable, and will afford the beft grounds to build hypothefes upon. You have 
** much outdone Sir Francis Bacon in your natural experiments ; and you have not infinuated 
** any thing, as he is thought to have done, tending to irreligion, but the contrary.” 

In 1685 he gave the world his Short Memoirs for the natural experimental History of mi- 
neral Waters, addreffed by way of Letter to a Friend: printed at London, in 8vo. In this book 
he gives us heads for the natural hiftory of thofe waters, with a great many curious experi 
ments. With regard to the methods of trying them, he gives the following direétions: 1.To 
obfervethe changes of the colours made by tin@tures in a good light, in order to aie 
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what mineral tinctures they are impregnated with. 2. To vary the fhades of colours madé 
by mineral waters, either by dropping fuch waters upon ee whofe pores are faturated with 
powder of vitriol, or tinged with a decoétion of logwood: Several variations alfo of colours 
may alfo be made by dropping either medicinal liquors into mineral waters, or an infufion of 
galls either before or after. 3. Fle recommends for fuch experiments the aftringent parts of 
plants, or animals, or efpecially mineral fubftances. 

Tue next work, which he publifhed that year, was, 42 Effay of the great Effetts of even 
languid and unbeeded motion : whereunto is annexed, An experimental Difcourfe of fome little ob- 
Served Caufes of the Infalubrity and Salubrity of the Air and its Effeé?s: London, in 8vo, and re- 
printed there in the fame form in 1690. In this effay he proves, by feveral inftances, 1. The 
great efficacy of celerity in bodies very fmall, efpecially when the fpace, which they move 
through, is but very fmall, as in lightning, 2. That the infenfible motion of fo foft bodies 
as fluids may have a fenfible effect upon folid bodies, as in founds, when they fhake the 
windows in an houfe, &c. at a confiderable diftance. 3. That the number of the infenfible 
parts of matter put into motion enable them to perform feveral things. 4. That local mo- 
tion may be propagated through feveral mediums, and even folid bodies. 5. That tlie effects 
of particular modifications of the invifible motions of fluids on animal bodies to be difpofed 
to be worked upon by them, are very confiderable. Thus a particular note of a mufical in- 
ftrument hath a peculiar effect upon particular animals. 6. ‘That the effects of fluids upori 
inanimate bodies, by a particular texture and modification of the agent and the patient, aré 
alfo confiderable. 7. That fome bodies are thought to have their parts abfolutely at reft, 
when they are only in a forced ftate, as of tenfion, compreffion, &¢. 8. That one principal 
reafon, why fuch motions, as we {peak of, are overlooked, is, that we f{carce ever take notice 
but of thofe motions of folid bodies, wherein one whole body drives away another, or at 
leaft vifibly hits againft it; whilft many effects proceed from the inteftine motions produced 
by the external agent in and among the parts of the fame body. 

He publifhed alfo, the fame year, 4n biforical Account of a ftrangely felf-moving Liquor ; 
printed in the Philofophical Tranfattions, No. CLXXVI. p. 1188; and a difcourfe, intitled, 
Of the Reconcileablenefs of fpecific Medicines to the corpufcular Philofophy: to which is annexed, 
A Difcourfe about the Advantages of the Ufe of fimple Medicines: printed at London in 8vo, and 
tranflated into Latin, in which language it was publifhed there the year following in 8vo. 
In this book he obferves, that there are three forts of qualities mentioned in the writings of 
phyficians, under the notion of fpecific virtues; for by fome of them a medicine is faid to 
have a fpecific quality, becaufe it is eminently and peculiarly beneficial to a particular part of 
the body, as the heart, the brain, the eyes, &c. Others fay, that a fpecific remedy attracts 
and evacuates fome determinate humour, ascholer, phlegm, &c. But the moft ufual ac- 
count, upon which a medicine is faid to be fpecific, is, that by fome hidden property it cures 
this or that particular difeafe, as a pleurify, an afthma, the colic, a dropfy, &. This being 
the common fenfe, in which the word isemployed, Mr. Boyle makes ufe of it in that fenfe, 
He then urges feveral arguments for the exiftence of f{pecific remedies ; and enquires, whether 
the notion of them may be accommodated to the mechanical philofophy; and lays down 
the fix following propofitions: 1. A fpecific medicine may cure by difcuffion, or refolving 
the morbific matter, and thereby fitting it for expulfion through the greater outlets of the 
body and cuticular pores. 2. It may fubdue the too great proportion of acid or other luxu- 
riant particles in the mafs of blood, and prevent their coagulating or, other pernicious effects. 
3. It may prove ferviceable by precipitating the peccant matter out of the blood or other 
fluid of the body. 4, It may peculiarly ftrengthen and cherifh the heart, and by that means, 
or otherwife, relieve the part affected. 5. It may have its effet, by producing in the mafs 
of blood a difpofition to inable nature, by correcting, expelling, &¢. to furmount the caufe 
of the difeafe. 6. It may unite its particles with thofe of the peccant matter, and thereby 
conftitute fome different fubftance, to be eafily thrown off, ox fafely continued in the body. 
Fe then encourages the ufe of imple medicines, from the advantage of forefeeing their effects, 
and their being more fafe and commodious for exhibition, eafily procurable, and likely to 
improve the knowledge of the Materia Medica. He obferves likewife, that chemical reme- 
dies fhould be fimple; and enquires, whether fimple remedies niay cure complex diftempers. 

Besipes thefe philofophical tra@s, he gave the world likewife, the fame year, an excellent 
theological one, Of the high Veneration Man’s Intellett owes to God, peculiarly for his Wifdom and 
Power: printed at London, in 8vo. and tranflated likewife into Latin In the advertifement 
prefixed to this tract, we are informed, that ‘* the abrupt beginning of it will not be won- 
** dered at, when it is declared, that the whole excurfion is to be looked upon as a frag- 
«s ment of a difcourfe, from which, for certain reafons, it has been feparated in its prefent 
** form; in which it ought to pafs for a rough draught ; the noblenefs, fublimity and 
** facrednefs of the fubject not allowing the author to prefume, that the firft thoughts he 
** committed to paper about it, might be for good and all parted with by him, till he thould 
** have heedfully revifed and corrected them, and left in them as few faults, as the difpro- 
*¢ portion of fo vaft and fublime a fubject to his flender abilities would permit.” 

In 1685-6 he publithed his Free Enquiry into the vulgarly received Notion of Nature, made 
in an Effay addreffed to a Friend: printed at London, in 8vo, and tranflated into Latin, and 
printed there in 1687 in 12mo. fn this difcourfe he obferves, that this notion is prejudicial to 
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religion and philofophy; and he advances a new notion of it, diftinguifhing between the 
univerfal and the particular nature of things. With regard to wsiverfal nature, he tells us, 
that nature is the aggregate of the bodies, which make up the world in its prefent ftate, con- 
fidered as a principle, by virtue whereof they act and fuffer, according to the laws of mo- 
tion, prefcribed by the author of things. And that this makes way for the other fubordinate 
notion, fince the particular nature of an individual confifts in the gemeral nature applied to a 
diftinét portion of the univerfe; or fuppofing that placed, as it és, in a world framed by God, 
like ours, it muft be a convention of the mechanical properties (fuch as magnitude, figure; 
order, fituation, and local motion) of parts convenient and fufficient to conftitute, or intitle 
to its particular fpecies or denomination the particular body, which they make up; the con- 
courfe of all thefe being confidered as the principje ef motion, reft, and changes in the 
body. 

rf June the fame year, Dr. Burnet, afterwards bifhop of Sali/bury, tranfmitted to him from 
the Hague the manufcript account of his travels , which he had drawn up in the form of 
letters addreffed to Mr. Boyle ; who in his anfwer to the doétor, dated the 14th of that month, 
obferves, that he was glad to find, that ‘< all men do not travel, as moft do, to obferve build- 
*© ings, and gardens, and modes, and other amufements of a fuperficial and almoft infigni« 
“© ficant curiofity ; for your judicious remarks and reflections, fays be, may not a little improve 
“¢ both a ftatefman, a critic, and a divine, as well as they will make the writer pafs for all 
<*. threes 

Tue next work of our great author, which faw the light, was, The martyrdom of Theodora 
and Didymus, drawn up in his youth, and printed at London, 1687, in 8vo; and the year fol- 
lowing he publjifhed Kecezpts fent to a Friend in America: London, in 12m0; which edition 
contains only the farft five decads of choice remedies, and hath a preface before it, which was 
omitted in the fecond edition in 1692, containing the fecond five decads. He publithed 
likewife, in 1688, 4 Difquifition about the final Caufes of natural things ; wherein it is enquired, 
whether, and (if at all) with what caution a Naturalift fhould admit them. To which are fub- 
joined, by way of Appendix, fome uncommon Obfervations about vitiated Sight: London, in 8vo. 
In this Di/quifition he examines, whether thefe final caufes are knowable by men; and obferves, 
that they fignify, 1. Some grand and general ends of the univerfe, fuch as exercifing and 
difplaying the Creator’s wifdom, the communication of his goodnefs, and thefadmiration and 
thanks due to him from his intelligent creatures. 2. In a more reftrained fenfe, the ends 
defigned in the number, fabric, fituation, and motion of great mafles of matter, which 
make Jarge parts of the world; fince it is very probable, that thefe bodies, fuch as the fun, 
moon, fixed ftars, and the terraqueous globe, were fo framed and placed, as not only to per- 
fevere in their own prefent ftate, but alfo to conduce to the univerfal ends of the creation, 
and the good of the whole, whereof they are confiderable parts. Upon which accounts thefe 
ends may be called co/mica] or fyftematical, as they regard the fymmetry of the great fy{tem of 
the world. 3. Ends, which more peculiarly concern the parts of animals, and perhaps plants 
too; or thofe, to which the peculiar parts of animals are deftined for the welfare of the whole 
creature, confidered as an intire and diftiné fyftem of organized parts, defigned to preferve 
himfelf, and propagate his fpecies, upon that ftage, on which his ftructure and circumftances 
determine him to act his part; which ends Mr. Boyle calls animal ends. 4. The fame ex- 
preffion may fignify another fort of ends, which, becaufe they relate particularly to man, 
may be called buman ends, and are thofe aimed at by nature, where fhe is faid to frame ani- 
mals, vegetables, &¢. for the ufe of man. And thefe ends may be further diftinguifhed 
into mental and corporeal, not only as man is an animal, framed, like others, for his own 
prefervation, and the propagation of his fpecies ; but alfo as he is made to have dominion over 
other animals and works of nature, and fitted to make them fubfervient to his purpofes. 
This diftinétion being thus fettled, Mr. Bayle declares his diffent, as well from the vulgar 
nation of final caufes, which allows of none but thofe, which are above called human ones, 
as from theirs, who wholly reject them all. He obferves, that chance is an imaginary being ; 
that revelation allows us to {peak more pofitively of final caufes than natural philofophy ; 
that it is often allowable, from the manifeft and appofite ufes of the parts of animal bo- 
dies to collect fome of the particular ends, for which the Creator defigned them; and in 
fome cafes, from the known nature and ftructure of the parts, to draw probable conjectures 
about the particular offices of them; that it is rational from the manifeft fitnefs of fome 
things to comical or animal ends to infer, that they were ordained to them by an intelligent 
agent; that we ought not to be hafty in concluding upon the particular ufe of a thing, or 
the motive, which induced the author of nature to frame it ina peculiar manner; and that 
the naturalift fhould not ‘fuffer the fearch or difcovery of final caufes to make him undervalue 
or neglect the enquiry after their efficients. In the Obferwations concerning vitiated Sight he 
obferves, that white qbjects are moft vifible to a dim fight; that both eyes are concerned in 
real vifion; that the parts of the eye are capable of great dilatation without prejudice; and 
that colours appear different to difordered organs. 

He publithed likewife in May the fame year 1688, at Londo, in two pages in folio, 4# ad-_- 
vertifement about the lols of many of his writings, eddreffed to J. W. to be communicated to thofe of 
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his friends, that are virtuofi, which may ferie as a kind of preface to most of bis mutilated and un- 
jinifoed writings. And to the fame purpofe I find the following papers of his, which fhew in 
what manner he had been treated by Plagiaries. 


a4 
CT 4 


ce 


«¢ In the month of May 1688 I thought myfelf obliged to give notice to the public; 
that I had, partly by fome men’s fraud, -and partly by mifchance, loft fo many of my 
effays and other tracts, ‘and-had fo many of my remaining papers endamaged by corrofive 
liquors, that the ‘curious were not thenceforth to expect from me any thing but imperfect 
and miutihtated. And yet fince that time all my care and circumfpection has not 
hindered me from lofing fix centuries of matters of fact in one parcel, befides fo many 
other papers of leffer butk, that I am reduced to remind the curious of my former adver- 
tifements not for any. pleafure I take in complaining, or troubling others with my mif- 
fortunes, but to render a reafon of the courfe I am by thefe mifadventures driven to; 
though otherwife I fhould not think it eligible. This is to fecure the remaining part of 


‘ my writings, efpecially thofe, that contain moft matters of fact, by fending them maimed 


and unfinifhed, as they come'to hand, to the prefs.” 


«© Beinc wont, when I firft turned a writer, to fet down, as well as others ufe to do, my 
thoughts and obfervations on papers bound up into books, I was quite difcouraged fromi 
that practice, by the loffes I made at feveral times of manufcripts, which I ftrongly 
fufpected to have been furreptitioufly conveyed away by fome, that though they expected 
to find valuabler things, than I fuppofed they met with, would not probably have ftollen 
away thofe papers, if their bulk had not been a main temptation to the theft. 

“ Wuererore I afterwards refolved to write in fingle fheets, and other loofe papers; 
that the ignorance of the coherence might keep men from thinking them worth ftealing. 
And though I could not, by ‘o doing, prevent the lofing fometimes a paper or two by 
chance, or other men’s fraud, yet I thought fuch inconveniencies (which I could fome- 
times eafily repair out of my memory) much inferior to thofe of lofing an entire difcourfe, 
or a whole difcourfe ac a time. Now that it may feem the lefs ftrange, that the particu- 
Jars in the following. manufcript appear to be huddled together, without any either method 
or connection, I am to advertife, that when I had fettled the number and titles of the 
fubjects to be treated of in thefe papers, I found myfelf both invaded with a ficknefs 
threatning enough, and likely to be hindred by other diftracting avocations, from fetting 
down the particulars belonging to the enfuing treatife, in fuch an uninterrupted feries, as 
I had propofed to myfelf; which made me refolve, rather than venture the lofs of my-ob- 
fervations, to fet down under each title or fe€tion thofe, that did more particularly belon 
unto it, without any other order than that, wherein I lighted on them, contenting myfelf 
to leave competent blanks or intervals between the diitinét obfervations, notions, &c. 
which courfe I pitch upon, partly, that, if God fhould be pleafed to fpare me life and 
leifure, I might be able to fill them up in the requifite connéxions, tranfitions, &%c. partly 
that I might preferve the materials, fome of which do not perhaps deferve to perifh, but 
gave me fome hopes, that though I myfelf fhould not complete with them the fabric 
I chiefly defign them for, yet perhaps a fkilful builder may think fic to perform it; and 
that however they may at leaft prove ufeful for other purpofes. 


‘c Tuar) the author tay not be difcouraged from continuing to itnpart clearly and freely 
his experiments and nections to the commonwealth of letters, I think it neceffary to adver- 


* tife equitable readers, that he has been the worfe dealt with by feveral writers, upon the 


very account of that candor and faithfulnefs he has exercifed in delivering matters of fact. 
For whereas when expetiméiits and obfervations are related by men, whofe faithfulnefS is 
dubious, the more cautious fort of plagiaries think themfelves obliged to mention the names 
of their authors, Icit an experiment not proving true, its falfity fhould be (as it juftly may 
be) imputed to ther, they think they may fo fafely rely on the truth of what oir au- 
thor relates, that their reputation funs no venture in making any experiment, that he 
delivers, pafs for their own. 

*“* ‘Tis hath emboldened feveral writers, both formerly and of late, to ufurp from him 
a great many things, whereof they-were not the authors; fometimes tranfcribing this ot 
that particular out of his book into theirs, and fometimes transferring whole fets of ex- 
periments, if not reafonings too, perhaps fomewhat abridged or otherwife difguifed. 
And this hath been done by fome ae them, without fo much as naming the true author, 
and fometimes naming him indeed as it were iiicidentally, and peradventure reflectingly, 
for forme inconfiderable part of what they took from him. Of thefe feveral forts of 
plagianies; it would not: be difficult to give particular inftances : it will be done, if it be 
thought fit and defired. ; | 
‘« Ir is not unknown to a great part of the éutious, that out author hath given eminent 
proofs of his readinefs to acknowledge thofé; whofe writings he tranfcribes into his, info- 
much, that fome new expetiménts, that weré never in the prefs, till he fént them thither, 


* and fo might eafily have béen adopted by him, were declared by him not to be his, though 


he yet knew not whofe they were. It will therefore become ingenuous readers, who would 
not difcourage his candor and communi¢ativenefs, to think, when they meet with the fame 
: I *° experiment 


79 


80 


The LIFE of the honourable RoBERT Boy te. 


experiment in his writings and in another’s, that a perfon, that has been fo converfant 
with nature, and ufes a comprehenfive method in examining the fubjects he folemnly treats 
of, may be at leaft as likely, as moft others have been, the author of what he delivers as 
upon his own knowledge. And particularly it is defired and hoped, that the equitable 
reader will fo far concern himfelf in the reputation of a perfon, who hazarded it only to 
ferve, the public, that he will take notice of the time, when our author’s books came 
abroad, and that wherein the firft edition of the books, containing the fame or the like 
things with his, was publifhed, it having been the fubtile practice of feveral plagiaries, as 
well as Claudius Berigardus, to affign to the fecond or other fubfequent editions of their 
books the fame date with the firft impreffion, and {ftealing into thefe after-editions many 
paffages, both of other authors and divers other experimental writers, and particularly 
divers members of the Royal Society, as if they were as ancient as the firft edition of 
their books, wherein a due collation will difcover them not to be extant. 

“© Tus will, it is hoped, ‘appear but a reafonable requeft, fince the thing defired is ne= 
ceffary to keep a man, that has long faithfully ferved the commonwealth of learning, 
from being thought to have taken from others fuch things, as others have really taken from 
him. 


«© THoucH many learned and ingenious foreign writers, efpecially in Germany and Italy, 
have thought fit, when they made ufe of our author’s experiments and obfervations, to do 
him juftice, and fometimes even obligingly; yet divers others have been far from imi- 
tating their laudable example. For they have made ufe, not only of an experiment or 
two of his here and there, but fome of them of whole fets of experiments; and others 
have made bold with the hiftorical part of whole chapters out of his writings, without 
taking notice of them, or perhaps fo much as naming him. This way of proceeding of- 
fended many, and particularly the late learned fecretary of the Royal Society, Mr. 4.0. 
who publicly complained of it in general terms, and fhewed the prejudice fuch plagiaries 
muft naturally do to the commonwealth of learning, efpecially by difcouraging the induftry 
of thofe many, that do not undervalue fame, and by encouraging lazinefs in thofe nu- 
merous pretenders to the new philofophy, who will never take much pains to promote 
experimental knowledge, whilft they find it far eafier to ufurp experiments, than to 
make them, and think they may fecurely, by turning plagiaries, pafs for philofophers. 
But though our author’s ftrong inclination to ferve the publick, and gratify the curious, 
has hitherto inabled him to furmount the abovementioned difcouragement ; yet thofe vir- 
tuofi, that are earneftly defirous, that the more hiftorical parts of his remaining writings 
may not be expofed to the accidents, by which fo many of their companions have been 
loft already, nor the curious kept from things, that may be of ufe or of delight to them, 
fo long as till they may be publifhed with lefs danger of being ufurped by foreigners ; 
they have undertaken, for prevention of this danger, both to haften the tranflation of the 
writings, that will, God granting him life and health, from time to time come abroad ; 
and whether he be alive or not, to have now and then a lift drawn up and printed, where- 
in the particular experiments, that may have been taken from Mr. Boyle’s writings without 
owning him for them, will be mentioned, though without any fevere reflections upon the 
writers. This courfe is on this occafion the rather thought fit, not only that it may take 
off a difcouragement, which might have too much influence upon another than Mr. B. 
but becaufe in atime, where fo many falfe, obfcure, or imperfectly delivered experiments, 
efpecially chemical ones, fly abroad, it cannot be indifferent to a wary reader, from what 
hand he receives a matter of fact, which one writer may deliver, not only much more 
faithfully and perfpicuoufly, but (what in fome forts of nice experiments is very confider- 
able) with greater {kill than another.” 


Tue decay of Mr. Boyle’s health began now to interrupt his communications to the Royal 


Society, as he obferves himfelf in a letter to monfieur Le Clerc, dated May 30, 1689*; and 
this, added to the ill fituation of his affairs in Jreland upon the revolution, obliged him to re- 


fign his poft of governor of the corporation for propagating the Gofpel in New England, 
&c. which he did by the following letter to that corporation. 


<¢ Honoured Gentlemen, Aug. 22, 1689, Pall-Mall. 


'S it hath not been without great fatisfation, that I have for many years ferved 
A fuch worthy perfons, as I now write to, in promoting fo excellent a work, as the 
propagation of the Gofpel among favages, that were utter ftrangers to it, and worfhiped 
the grand enemy of it; fo it is not without much trouble, that I am now obliged to re- 
fign fo honourable, and to me grateful an employment. And, indeed, it is none of the 
leaft uneafy circumftances of the almoft continual ficklinefs, that out of his juftice, and, 
I hope his goodnefs too, God has been pleafed to exercife me with of late years, that my 
infirmities have difabled me to perform the conditions, that the late laws require of thofe, 
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« that would continue in that publick ftation, wherein I counted it a great honour, and fuch 
“* as deferved my moft humble thanks to God for it, that I was preferred to affift you fo long in 
“+ carrying on your pious and charitable work. But on the other fide, it may very probably 
«s turn to the advantage of the honourable corporation, who, inftead of a perfon, that 
«cs wants his health, and is for the prefent deprived of all his eftate in Ireland, may make 
«¢ choice of a governor, vigorous, active, verfed in letting, fetting, and other oeconomical 
<¢ affairs, who, efpecially if he be a fingle man, may further your pious endeavours, and 
«© contribute to the welfare of your fociety, not only by his counfel and direction, but with 
« his purfe. I hope-the neceffity of changing an inftrument will not difcourage you from 
«¢ chearfully profecuting d defign, which you may juftly expeét, that God, whofe glory it 
«s aims at, will blefs, and gractoufly both profper and reward. For my part, I have found 
«© among you fo particular a regard, and fo much kindnefs to me, during the long continu- 
* ance of my relation to you, that gratitude obliges me, as well for your own fake, as for 
«© that of the work you are engaged in, to wifh and pray, that you may be directed in your 
choice, and your next governor may be as faithful and affectionate as your Jaft, but much 
more capable and profperous. And though I muft ceafe to ferve you in my former ftation, 
yet you will not find me more backward than formerly to ferve you faithfully in my re- 
«© duced capacity; and I hope you will do me the right to believe, that to fee the great and 
good work, you are purfuing, profper in your charitable hands, though I can have the 
«¢ honour to contribute but my good wifhes to it, will heartily rejoice, 
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‘¢ Honoured Gentlemen, 
“© Your moft faithful and 


“© moft humble fervant.’? 


Ir was probably about this time, that he thought proper to publifh the following adver- 
tifement, in order to decline vifits on certain days, that he might have leifure to fintth fome 
of his works, then lying by him. 


«¢ Mr. Boyle finds himfelf obliged to intimate to thofe of his friends and acquaintance, 
«< that are wont to do him the honour and favour of vifiting him, 1. That he has by fome 
«¢ unlucky accidents (whereof he has given notice to the public) had many of his writings 
“© corroded here and there, or otherwife fo maimed, that without he himfelf fill up the 
*¢ Jacune out of his memory or invention, they will not be intelligible. 2. That his age 
<< and ficklinefs have for a good while admonifhed him to put his fcattered, and vegies de- 
«© faced, writings into fome kind of order, that they may not remain quite ufelefs. And, 
*¢ 3. that his fkilful and friendly phyfician*, feconded by Mr. Boyle’s beft friends, has 
“¢ preffingly advifed him againft fpeaking daily with fo many perfons, as are wont to vifit 
‘¢ him, reprefenting it, as that, which cannot but much wafte his fpirits, and by obliging 
<< him to fit a great deal too much for a perfon fubject to the ftone of the kidneys, and on 
<¢ feveral other accounts, impair his health, and difable him for holding out long. And he 
“¢ is alfo obliged further to intimate, that by thefe and other inducements he does at length, 
<¢ though unwillingly, find himfelf reduced to deny himfelf part of the fatisfaétion fre- 
«¢ quently brought him by the converfation of his friends and other ingenious perfons, and to 
“© defire to be excufed from receiving vifits (unlefs upon occafions very extraordinary) two 
ct days in. the week, namely on the forenoon of tuefdays and fridays (both foreign poft 
«¢ days) and on wednefdays and faturdays in the afternoon, that he may have fome time, 
«: both to recruit his fpirits, to range his papers, and fill up the lécune of them, and to 
«< take fome care of his affairs in Ireland, which are very much difordered, and have their 
*¢ face often changed by the public calamities there.” ' 


He ordered likewife a board to be placed over his door, with an infcription fignifying, 
when he did and did not receive vifits. 

Amonce the works, which he finifhed during thefe intervals of retirement, was probably a 
collection of elaborate proceffes in chemiftry, which he fent to a friend, with the following 
letter. : 


<«S] R, oe 
< CONFESS you are not the only perfon among my friends, to whomi it hath feemed 
“ I fomewhat ftrange, that I, who have fpent many of my thoughts, fome of my money, 
« and, what I value far more, of my time too, upon chemiftry, as well as divers other 
<< parts of learning, have not been taken notice of to have found any particulars, as chemifts 
«© {peak, or other lucriferous experiments upon metals and miperals, nor have pretended to 
“* be poffeffor of thofe difficule and compounded experiments, that are magnified by che- 
«¢ mifts.as excellent Hermetic Arcana. : 


‘© Bur, Sir, fince I find you in the lift of thofe, that have made the newly-mentioned 


& reflection, Iam content to give you fuch a fummary account of my comiportment, as 
m4 4 Sir Edmund King. 
Vou. = Y.. x “ may 
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*¢ may at leaft leflen your wonder at it. I muft inform you then, that when, among 
‘¢ other ftudies, I applied myfelf to the cultivating of natural philofophy, I foon perceived, 
«© that fome infight into chemical operations was, though not abfolutely neceflary, yet high- 
<< ly conducive to the true knowledge of nature, and efpecially to the indagation of feveral 
<¢ of her moft abftrufe myfteries. On this fcore I was induced to make a nearer infpection 
‘¢ into chemuftry than virtuofi are wont to think it worth while to do; and I did not re- 
«© pent me of my labour. But as I cultivated chemiftry, not fo much for itfelf, as for the 
<< fake of natural philofophy, and in order to it, fo moft of the experiments I devifed and 
‘© purfued, were generally fuch, as tended not to multiply proceffes, or gain the reputation 
«< of having ftore of difficult and elaborate ones; but to ferve for foundations, and other 
<¢ ufeful materials for an experimental hiftory of nature, on which a folid theory may in 
“© procefs of time be fuperftruéted. For this purpofe I judged, that plain and eafy experi- 
«¢ ments, and as fimple, or as little compounded as may be, would, ceteris paribus, be the 
<¢ fitteft, as being the moft eafy to be tried (and, if need be, repeated) and to be judged of, 
<< both in relation to their caufes, and to their effects. And for thefe reafons, though I had 
«¢ by me a not inconfiderable number of more compounded and elaborate proceffes, fome 
«¢ of which I had made, and others I received as great fecrets from noted artifts ; I purpofely 
<¢ forbore to mention any number of them in my writings about phyfics, being defirous ra- 
<¢ ther to increafe knowledge, than make any oftentation of any, that I thought would puz- 
«© zle moft readers more than it would inftruét them. 

«© Tus, Sir, [hope, will appear to you a fair account of your not finding my phyfical 
<¢ difcourfes larded with long and intricate proceffes, fome of which may, I willingly grant, 
«¢ produce notable effects, and for that reafon are valuable, but are lefs fit than far more fim- 
<< ple ones to difcover the caufes of things, which yet is the chief fcope of a naturalift, as 
«¢ fuch. And to thofe, that think it ftrange, that among my other experiments about 
«¢ metals and minerals, I have not produced thofe gainful ones, that chemifts call particulars, 
‘¢ it may, I hope, fuffice to reprefent, that being a bachelor, and through God’s bounty 
‘¢ furnifhed Senn a competent eftate for a younger brother, and freed from any ambition to 
‘¢ leave my heirs rich, I had no need to purfue lucriferous experiments, to which I fo much 
‘© preferred luciferous ones, that I had a kind of ambition (which I now perceive to have 
«© been a vanity) of being able to fay, that I cultivated chemiftry with a difinterefted mind, 
¢ neither feeking nor fcarce caring for any other advantages by it, than thofe of the im- 
‘< provement of my own knowledge of nature, the gratifying the curious and induftrious, 
“¢ and the acquift of fome ufeful helps to make good and uncommon medicines. 

«¢ Tr I may be allowed to judge of courfes by the fuccefs, the entertainment, that the pub- 
“< lic has been pleafed to give my endeavours to ferve it, will not make me repent of the way 
«¢ T have made choice of to do it in. But, however, fince I find myfelf now grown old, I 
*¢ think it time to comply with my former intentions to leave a kind of Hermetic legacy to 
“ the ftudious difciples of that art, and to deliver candidly, in the annexed paper, fome pro- 
«¢ ceffes chemical and medicinal, that are lefs fimpleand plain than thofe barely luciferous ones 
<< T have been wont to affect, and of a more difficult and elaborate kind, than thofe I have 
<¢ hitherto publifhed, and more of kin to the nobleft Hermetic fecrets, or, as Helmont 
«¢ ftiles them, arcana majora. Some of thefe I have made and tried; others I have (though 
“© not without much difficulty) obtained, by exchange or otherwife, from thofe, that affirm 
<< they knew them to be real, and were themfelves competent judges, as being fome of them 
«© difciples of true adepts, or otherwife admitted to their acquaintance and converfation. 
“ Moft of thefe procefies are clearly enough delivered ; and of the reft there is plainly fet 
«© down, without deceitful terms, as much, as may ferve to make what is literally taught to 
«¢ be of great utility, though the full and complete ufes are not mentioned, partly becaufe, 
<¢ in fpite of my philanthropy, I was engaged to fecrecy, as to fome of thefe ufes, and partly 
“© becaufe I muft ingenuoufly confefs it, 1 am not yet, or perhaps ever fhall be acquainted with 
<¢ them myfelf. The knowledge I have of your great affection for the public good, and your 
‘© particular kindnefs for me, invites me, among the many virtuofi, in whofe friendfhip Iam 
«© happy, to intruft the following papers in your hands, earneftly defiring you to impart them 
“¢ to the public faithfully, and without envy, verbatim, in my own expreffions, as a monument 
“¢ of my good affections to mankind, as well in my chemical capacity, as in the others, wherein 
‘¢ T have been follicitous to do it fervice. 1am,’ with fincere refpect, 


“< SIR, 
¢¢ Your moft faithful and moft humble fervant, 


“© Rogert Boyre.” 


Tuis colleftion of chemical proceffes is not now to be found among his manufcripts ; 
though there are ftill extant among them a great number relating to chemiftry ; and it ap- 
pears, that he left orders, that after his death all his papers upon that fubject fhould be 
examined by three phyficians nominated by him for that purpofe*; being unwilling, that 


@ Letter of Mr. Fobx Warr fenior to his fon Mr. Fohu Warr, executor to Mr, Boyle, dated July 16, 1692. 
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they fhould be loft to the public. And indeed it is highly reafonable to fuppofe, thae many 
important difcoveries were contained in them, chemiftry being his favourite ftudy, and 
opening to him perpetually fuch a new fcene of wonders, as eafily perfuaded him of the poffi- 
bility of the tranfmutation of metals into gold. This perfuafion of his is evident from {e- 
veral parts of his writings, and was avowed by himfelf to the great Dr. Halley, the late 
royal aftronomer, who related to me his converfation with him upon that fubject; and it 
was probably in confequence of this opinion, that Mr. Boyle procured by his intereft the 


following aé? to be paffed in Auguft 1689 for the repeal of a Sratute made in the fifth year of King 
Henry 1V. against the multiplying of gold and filver *. 


© Wuereas by a ftatute made and enacted in the parliament held in the fifth year of the 
*¢ reign of King Henry the fourth, late King of England, it was, amongf{t other things, 
‘* acted in thefe words, or to this effect, namely, that none Jrom thenceforth fhould ufe to mul- 
“ tiply gold or filuer, or ufe the craft of multiplication ; and if any the fame do, they foould incur 
“« the pain of felony: And whereas fince the making of the faid ftatute divers perfons have 
‘¢ by their ftudy, induftry, and learning, arrived to great fkill and perfection in the art of 
«« melting and refining of metals, and otherwife improving them and their ores (which very 
«¢ much abound within this realm) and extracting gold and filver out of the fame; but dare 
«* not exercife their faid fkill within this realm, for fear of falling under the penalty of the 
‘¢ faid ftatute, but exercife the faid art in foreign parts, to the great lofs and detriment of 
<¢ this realm: 

‘* Bg it therefore enacted by the king’s and queeh’s moft excellent majefties, by and with 
¢ the advice and confent of the lords {piritual and temporal, and commons in this prefent 
‘¢ parliament affembled, that from henceforth the aforefaid branch, article, or fentence, con= 
«© tained in the faid a&t, and every word, matter, and thing, contained in the faid branch or 


«¢ fentence, fhall be repealed, annulled, revoked, and for ever made void; any thing in the - 


‘¢ faid act ta the contrary in any wife whatfoever notwithftanding. 
‘© PRovIDED always, and be it enaéted by the authority aforefaid, that all the gold and 
‘¢ filver, that fhall be extracted by the aforefaid art of melting and refining of metals, and 
‘© otherwife improving of them and their ores, as before fet forth, be frotn henceforth im- 
¢¢ ployed for no other ufe or ufes whatfoever, but for the increafe of monies; and that the 
«* place hereby appointed for the difpofal thereof fhall be their majefties mint within the 
“ cower of London; at which place they are to receive the full and true value for their gold 
‘< and filver fo extracted from time to time, according to the affay and finenefs thereof ; and 
“¢ fo for any grearer or lefler weight: and that none of that metal of gold and filver, fo re- 
“¢ fined and extracted, be permitted to be ufed or difpofed in any other place or places within 
“ their majefties kingdoms and dominions. 
‘© ProvipeEp alfo, and be it further enacted by the authority aforefaid, that no mine of 
copper, tin, iron, or lead, fhall hereafter be adjudged, reputed, or taken to be a royal 
“* mine, although gold or filver may be extracted out of the fame.’? 


In 1690 he gave the world his Medicina Hydroftatica : or Hydroftatics applied to the Materia 
Medica ; foewing how by the weight, tbat divers bodies ufed in phyfic have in water, one may difco- 
ver, tobether they be genuine or adulterate. To which is fubjoined, A previous hydroftatical way of 
eftimating Ores ; London, in 8vo. In the Poffcript he obferves, that when he firft fent to 
the prefs his Medicina Hydroftatica, he intended * it fhould, in the fame book or volume, be 
‘* accompanied by another help or two, to explore and improve the Materia: Medica. But 
“* when, fays he, the Effay itfelf, and the annexed Epiftle about a previous Exploration of 
** Ores had been printed off, I could not but perceive, that the bulk of thofe two tracts fo far 
‘© exceed what I expected, that if I fubjoined what at ArftI defigned to add to it, it would 
“* prove a mif-fhapen book, and inconvenient to be opened. Wherefore it feemed expedient 
‘© to divide the whole intended work in two volumes or tomes, whereof what had already 
‘* paft the prefs fhould make the firft; which, that it might be the fooner ferviceable, thould 
** forthwith come abroad by itfelf; and the fecond fhould confit partly of the other papers 
*« abovementioned, as relating to the Materia Medica, and partly of a fupplement. to the firft 
‘¢ tome, containing divers hiftorical ‘paralipomena, that by miftake were omitted, and are fie 
** to be there fupplied out of a fuller copy, than that, which by an overfight was made ufe 
** of at the prefs.” But this fecond tome never appeared. In the fame year he publifhed 
likewife another excellent work, entitled, The Chriftian Virtnofo ; foewing, that by being addit?- 
ed to experimental philofophy a man is rather affifted than indifpofed to be a good Chriftian. The firft 
part. To which are fubjoined, I. A Difcourfe about the Distinétion, that reprefents fome things as 
above reafon, but not contrary to reafon. IX. The firft Chapters of a Difcourfe, entitled, Greatnefs 
of Mind promoted by Chriftianity, Printed in the Savoy, in 8vo. In the Advertifement prefixed 
to the Reflections upon a Theological Diftinition, according to which it is faid, that Jome Artiiles of 
Faith are above Reafon, but not againft Reafon, he obferves, that after he had begun the /econd 
part of the Chriftian Virtuofo, and made fome progrefsin it, which he defigned to continue 
till he had completed it, he was obliged to leave the country. where he enjoyed fome leifure, 


* Statutes at large, Vol. II. p. 1545. cap. 30. edit. London, 1706. 2 
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and to remove to London ; where ficknefs, and bufinefs, and a multitude of vifits he could no€ 
avoid receiving, did fo diftraét him, that thefe remora’s, added to the fertility of the fubjects, 
that remained to be treated of, which he found much greater than he was at firft aware of, 
made him lay afide.the materials he had prepared for the fecond part to-a fitter opportunity, 
and comply with the occafions he had to publifh fome tra&ts, that required more. He did 
not live to finith this fecod part ; but the papers, which he left behind him for that purpofe, 
as well as for an Appendix to the firff part, are printed in the prefent edition. . 

Tue year following he communicated to Monfieur de Ja Crofe, author of the Hiftory of 
Learning, an Account of fome Objervations made in the great Congregation of Waters, by lowering 
Bottles down into the fea fix bundred foot deep from the furface, ‘fanuary the 2d, 1677-8, which 
was printed in that work for the month of July 1691 *, with a fhort letter from Mr. Boyle to 
the author, in which he obferves, that this “ experiment made a great noife in the court of 
*¢ King Charles II. and will, fays be, refolve all the difficulties in the queftions, which you 
‘* propofed to me, concerning the coldnefs of water. It was made by a captain of a fhip, a 
** man of very good fenfe, and in the prefence of a great many perfons; infomuch that there 
*¢ can be no manner of doubt concerning it.” . 

Tue laft work, which he pyblifhed himfelf, was his Experimenta & Obfervationes Phyfice : 
wherein are briefly treated of Jeveral Subjetts relating to Natural Philofophy in an experimental 
Way. To which is added, a fmall Collettion of Strange Reports. Part 1. London 1691, in 8vo. 
The fecond part never appeared. - 

Brine now fenfible from the decays of his health, that his death could not be very remote, 
he determined upon drawing up his laft will, which he figned and fealed upon the 18th of 
July 1691, and of which I fhall fubjoin a copy in the Appendix to this Life; but before he 
proceeded to the perfecting of it, he wrote down the following proteftation. 


“© Wuerzas I am this day about to perfect my laft will and teftament, I do hereby, to 
** prevent and fecure myfelf from all fcruples, folemnly proteft and declare, that I do not in- 
‘* tend by figning and fealing the faid will, or any other will or codicil, that I may hereafter 
** fign, to abridge myfelf of any power, that law, or equity, or the nature of a will do or 
“* can give me, to difpofe freely of all or any of my temporal concerns, even thofe affigned 
“* to pious or charitable ufes therein mentioned ; and that I referve to myfelf a full liberty, 
‘* when this or any other teftament fhall be perfeéted, to annul, revoke, or alter the whole 
‘¢ will, or any part of it, and difpofe otherwife of my concerns, as freely, as if the faid will, 
** or any part or codicil of it, bad never been figned and publifhed, or fo much as intended 
** by me. Witnefs my hand this 18th day of July 1691. 


¢¢ ‘Witnefs 
' & Joun Warr.” 


* Ro. Boyxe. 


In October following we find by a letter of his, dated the 8th of that month, to Dr: Tur- 
berville of Salifoury”, that his fifter the lady Ranelagh and himfelf were extremely ill ; and 
he particularly complains of a diftemper in his eyes, which greatly furprized and affli@ted 
him, having continued with him for about a month. ‘ The cafe in fhort, /ays be, is this : 
«¢ in the day time, I fee, thanks be to God, as I ufe to do, and fo till five o’clock in the af- 
*© ternoon; but then, as foon as candles are brought in, I find a very fenfible decay in my 
“¢ fight ; fothat though I can fee all the fame grofs objects, as I did before, and could, if I 
‘¢ durft, read printed books, as I have often tried, yet the reflection from thofe objects is not 
“* vivid, as it was wont to be; and if I look upon fomewhat diftant objeéts, methinks I fee 
¢* them through a thin mift, or a little fmoke ; but when the candles are newly f{nuffed, and 
* fo the light encreafed, I fee far better for a little while, till it begin to have more fnuff. 
s¢ This diftemper continues as long as I make ufe of candle-light ; but the next morning, 
‘¢ by God’s goodnefs, I find myfelf as before ; only now and then there feems to fall flowly 
‘* down, fometimes in one eye, and fometimes in another, a faintly fhining vapour, which 
© immediately difappears. I have fuch apparitions. of late, for thefe two or three years, 
** without any bad confequencg. What this diftemper may proceed from, I know not, though 
«¢ I remember I have heard you more than once take notice of the narrownefs of my pupil. 
‘© Sight is a thing fo dear to.all men, and efpecially to ftudious perfons, that I earneftly be 
«¢ you would be pleafed to confider my cafe deliberately, and acquaint me with your thoughts 
*¢ of the caufe ; and more particularly to fend prefcriptions of the receipts you would have 
‘«¢ me employ, and your directions what elfe you would have me do towards the cure of it— 
“© | forgot to tell you, that for fome months laft paft I have been much troubled with what 
«¢ they call vapours, or fumes of the fpleen, and with fome {corbutic difaffections.” 


Elis fifter Kanelagh’s indifpofition at length terminated in her death, on the 23d of De- 
cember fgllowing ; and the lofs gf fuch a perfon was perhaps as fatal. to him as it was im- 
portant to the world. She had lived the longeft on the moft public fcene, and made the 
greateft figure in all the revolutigns of thefe kingdoms for above fifty years, of any woman 
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of that age. She ernployed her whole time, infereft, and eftate, in doing good to others; ahd 
as her great underftanding, and the vaft efteem fhe was in, made all perfons in their feveral turns 
of greatnefs défire and value her fritndfhip, fo fhe gave herfelf a clear title to ufe her intereft 
with them for the fervice of others,’ by this, that fhe never made any advantage of it to any 
end or defign of her own. She was contented with what fhe had; and though fhe was twice 
ffript of it, fhe sever moved on her own account, but was the general interceffor for all per- 
fons of merit or in want. This had in her the better grace, and was both more Chriftian 
and more effettual, becaufe it was not limited within any natrow compais of parties or re: 
lations, When any party was depreffed, the had credit and zeal enough to ferve them; and fhe 
employed that fo effettually, that in the next turn fhe had a new ftock of éredit, which fhe 
Jaid out wholly in that labour of love, in which fhe fpent her life. And though fome par= 
ticular opinions might fhut her up in a divided communion, yet her foul was never of a party. 
She divided her charities and friendfhips, her efteem as well as her bounty, with the trueft 
regard to merit and her own obligations, without any difference made upon the account of 
opinion. She had, with a vaft reach both of knowledge and apprehenfion, an univerfal 
alfability and eafinefs of accef$; an humility, that defcended to the meaneit perfons and 
concerns, an obliging: kindnefs and réadinefs to advife thofe, who had no occafion for any * ’ 
further affiftance from her. And with all thefe and mdny other excellent qualities fhe had 
the deepeft fenfe of religivn, and the oft conftant turning of her thoughts and difcourfes 
that way, that was known perhaps in that age. Such a filter became fuch a brother 3 and 
it was but fuitable to both their charactets, that théy thould have improved the relation, under 
which they were born, to the tnore exalted arid eridearing one of friend?. And as they were 
pleafant in their Jives, in theiy death they were not divided; for.as he had lived with her for the 
greateft part of forty fevett years, fo He did not furvive her above a ‘week, for he died in the 
fixty fifth year of his age, on Wedhefday, Décembér 30, 1691. at three quarters of an hour after 
twelve at night °, and was interted on the 7th of January following, at the upper end of 
the fouth fide of the chancel of St. Martin’s in ihe Fields in Weffininfter, near the body of 
his fifter Renelagh, his funetal fermon béing preached by Dr. Gilbert Burnet bifhop of 
Salfoury, wpon this text, Heclef. ii. 26.° For God giveth to a man, that is gaod in his fighi, 
wifdom, knowledge, and joy. His funetal was decent ; and though without pomp, yet ho- 
noured with a great appearance of perfons of the hichéit diftinétion, befides his own numerous 
telations. 

Berore I proveed to his charatter, I fhall infert an account of his pofthumous works, 
whith were as follows. 

I. Phe General Hiftory of the Ay defightd and begun. Printed at London, 1692, in 4to, 
Mr. Locke, in a letter to Wilkam Molyneux, Ely, dated December 26, 1692, obferves, that 
“* though this treatifé was left imperfect, yet, I think, /ays he, the very defign of it will 
* pleafe you ; and it is caft into a method, that any one, who pleafes, may add to it under 
«© any of the féveral titles, as his reading or obférvation fhall furnifh him with matter of fact. 
“ ¥f ftich mien as you afé, curious and knéwing, would join to what Mr. Boyle had collected 
‘© and prepared, what comes in their way, we might hope in fome time to have a con- 
** fiderable hiftory of the air, than which I fcarce know any part of natural philefophy would 
<< yield mire variety and ufe. Bur it is a fttbjeét too large for the attempts of any one man, 
« and will require the affiftance of many hands to make it a hiffory very fhort of complete.” 
Mr. Molyners, in his anfwer, dated March 3, 1692-3, writes thus: ‘I am extremely obliged 
«© to you for Mr. Bayle’s book of the ait, whith lately came to my hands. It is a vat de- 
“« fign, and hot to be finifhed' but by thé united abouts of many heads, and indefatigably 
«« profectited for many years; {6 that I defpair of feeing any thing complete therein. How- 
“* ever, if matiy will lend the fame hélping hands, that you have done, I fhould be in hopes 
“ antl certathly there is not a chapter in all natural philofophy of greater ule to tied, 
“¢ than what is here propofed. 

Il. Medicinal Experiments: or a Collettion of choice renieiies, for the moft part fimple and eafily 
prepared: London 1692, in 12mo. This is a /écond edition of the cog Ke to a Friend in 
America: printed'in 1688, with a new preface, and the addition of a fecond part, or the lat- 
ter five decals. Thefe were again reprinted in 1696, and called the jw and ,/econd volumes 
and itt 1698 a third volume was added to them. 

Mil. Geatral Heails for the Natural Hiftory of a country, great’ or final, drawn out for the 
Ufe of Travelltts and Navigators. To whichare added, Other Direttions for Navigators, (Sc. 
with particular Obfervations of the moft noted Countries in the World. By’ anotber Hand: London 
1692, in12mo. Thefe General Heads were firft pririted in the Philofophical Tranfattions, 
No. I. p. 186. No. XVIII. p. 315: No. XIX. p. 330. being drawn up by Mr. Boyle, at 
the requeft of the Royal Socitty. THe other directions added in this edition were drawn 
up by various perfons at divers times, by order of the Royal Society, and printed in different 
numbers: of thé Philofopbical Tranfattions ; but being in purfuance of the plan fketched out 
by Mr. Boyle, were very properly annexed to the preceding ones. 

IV. Apaper of the honoarable Robert Boyle’s, depoffted with Pe Seovetaries of te ead 
Offb. 14, 2680; wind opened {Ince his death ; Bein an Atcount of bis making thé Pho[pborés, kc. 


* Bifhop Burzet’s Funeral Sermon on Mr, Boyle, p. 33, 34. > Mr. Warr’s MSS. 
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September 30, 1680. Printed in the Pbilofophical Tranfattions, No. CKCVI. p. 583. anno 


1692-3. 

2. 4n Account of a Way of examining Waters, as to frefbne[s and faline/s. To be Subjoined as 
an Appendix to a lately printed Letter about fweetned Water : Otfober 30, 1683: publifhed in the 
Philof: Tranfat. No. CKCVIL. p. 627. | 

VI. A Free Difcourfe againft Cuftomary Swearing, and a Difuafive from Curfing. London 1695, 
in 8vo. 

VII. Medicinal Experiments : or a Collettion of choice remedies, chiefly fimple and eafily prepared ; 
ufeful in Families, and fit for the Service of Country People. The third and laft Volume, publifbed 
from the Author's original MSS. Whereunto is added, feveral other ufeful notes, explicatory of the 
fame. London 1698, in12mo. This and the two preceding volumes have been fince feveral 
times reprinted all together. 

Mr. Boyle was tall of ftature, but flender, and his countenance pale and emaciated*. His 
conftitution was fo tender and delicate, that he had divers forts of cloaks to put on, when he 
went abroad, according to the temperature of the air; and in this he governed himfelf by his 
thermometer ®. He efcaped indeed the fmall pox during his life‘; but for almoft forty years 
he laboured under fuch a feeblenefs of body, and fuch lownefs of ftrength and fpirits, that it 
was aftonifhing, how he could read, meditate, try experiments, and write as he did. He had 
likewife a weaknefs in his eyes, which made him very tender of them, and extremely appre- 
henfive of fuch diftempers as might affect them. *He imagined alfo, that if ficknefs fhould 
confine him to his bed, it might raife the pains of the ftone to a degree, which might 
be above his ftrength to fupport ; fo that he feared left his laft minutes fhould prove too 
hard for him. This was the ground of all the caution and apprehenfion, which he was ob- 
ferved to live in. But asto life itfelf, he had that juft indifference to it, which became fo true 
a Chriftian. However, his fight began not to grow dim above four hours before he died ; and 
when death came upon him, he had not been above three hours in bed, before it made an 
end of him with fo little pain, that it was plain the light went out merely for want of 
oil to maintain the fame *. The fimplicity of his diet was in all appearance that, which pre- 
ferved him fo long beyond all men’s expectation. This he practifed fo ftri€tly, that in a courfe 
of above thirty years he neither eat nor drank to gratify the varieties of appetite, but merely 
to fupport nature ; and was fo regular in it, that he never once tranfgreffed the rule, meafure, 
and kind, which were prefcribed him *. 

In his firft addreffes, when he was to fpeak or anfwer, he fometimes hefitated a little, ra- 
ther than ftammered, or repeated the fame word; and this, as it rendered him flow and deli- 
berate, fo after the firft effort he proceeded without the leaft interruption in his difcourfe‘. 

He was never married; but Mr. Evelyn was affured, that he courted the beautiful and 
ingenious daughter of Cary, earl of Monmouth; and that to this paffion was owing his 
Seraphic Love®. But it does not appear from any of his papers, that he had ever entertained 
the leaft thoughts of that kind; and he wrote the following letter, when he was very young, 
to the lady Barrimore, his niece, upon a report of his being a¢tually married, of which that 
Jady had informed him. 


«c * * * Tt is high time for me to haften the payment of the thanks I owe your ladyfhip 
“¢ for the joy you are pleafed to wifh me, and of which that with poffibly gives me more 
«© than the occafion of it would. You have certainly reafon, madam, to fufpend your 
“* belief of a marriage celebrated by no prieft but fame, and made unknown to the fup- 
“© pofed bridegroom. I may poffibly e’re long give you a fit of the f{pleen upon this theme ; 
«¢ but at prefent it were incongruous to blend fuch pure raillery, as I ever prate of matri- 
«© mony and amours with, among things Iam fo ferious in as thofe this {cribble prefents you. 
¢s J fhall therefore only tell you, that the little gentleman and I are ftill at the old defiance. 
«© You have carried away too many of the perfections of your fex, to leave enough in this 
¢¢ country for the reducing fo ftubborn a heart as mine, whofe conqueft were a tafk of fo 
«° much difficulty, and is fo little worth it, that the latter property is always likely to deter 
“* any, that hath beauty and merit enough to overcome the former. But though this un- 
“ tamed heart be thus infenfible to the thing itfelf called love, it is yet very acceffible to 
«¢ things very near of kin to that paffion; and efteem, friendfhip, refpeét, and even admi- 
«© ration, are things, that their proper objets fail not proportionately to exact of me, and 
“© confequently are qualities, which in their higheft degrees are really and conftantly paid 
* my lady Barrimore by her 


_ © Moft obliged humble fervant, 
«¢ and affectionate uncle, 


ss RopertT Boyie.” 


* Letter of Fohn Evelyn, Efg; to Dr. Wotton, March 29, 1696. » Information of Sir Hans Sloan, Bart. 
* Letter of the Rev. Mr. Kirkwood to Mr. Boyle, dated July 13, 1689. 4 Bwrnet’s Funeral Sermon, p. 31. 
¢ Id. ibid. £ Mr, Eewvelyn’s letter of March 29, 1696. 6 Ibid 
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In the memorandums of Mr. Boyle’s life; fet down by bifhop Burnet, it is remarked, 
that he abftained from purpofes of marriage, at firft out of policy, afterwards more philofophically : 
and upon @ general propofition with many advantages, be would not know the perfon’s nave. And 
we find by a letter oi Dr. Fobn Wallis to him, dated at Oxford, July 17, 1669%, that he had 
an overture made itv him with refpect to the lady Mary Haftings, fifter to the earl of Hunting- 
don, and eminent for her admirable temper, great piety, and uncommon underftanding, with 
every other accomplifhment proper to make him an excellent wife. But he ftill perfifted in 
his firft refolution of living fingle, though few men were more facetious and agreeable in con< 
verfation with the ladies, whenever he happened to be engaged among them *. And indeed 
fometimes, upon other occafions, he diftinguifhed himfelf by fo copious and lively a flow of wit, 
that Mr. Cowley, and Sir William Davenant, both thought him equal in that refpect to the 
moft celebrated genius’s of that age *. 


He had fo profound a veneration for the Deity, that the very name of God was hevet - 


mentioned by him without a paufe and a vifible ftop in his difcourfe ; in which Sir Peter Pett *, 
who knew him for almoft forty years, affirms, that he was fo exaét, that he did not remem- 
ber to have obferved him once to fail in it. He was very conftant and ferious in his fecret 
addreffes to God ; and it appeared to thofe, who converfed moft with him in his enquiries 
into nature, that his main defign in that, on which as he had his own eye moft conftantly, 
fo he took care to put others often in mind of it, was to raife in himfelf and others more 
elevated thoughts of the greatnefs and glory, and of the wifdom and goodnefs of the Deity °. 
This was fo deep in his mind, that he concludes the article of his will, which relates to the 
Royal Society, in thefe words: Wifhing them alfo a happy fuccefs in their laudable attempts to 
difcover the true nature of the works of God, and praying, that they and all other fearchers into 
phyfical truths, may cordially refer their attainments to the glory of the great Author of Nature, and 
to the comfort of mankind. For this purpofe he founded his lecture in the city of London, 
charging, by a codicil annexed to his will, and dated July 28, 1691, his meffuage or dwelling- 
_houfe in St. Michael’s Grooked-Lane, in that city, with the payment of the clear yearly rents 
and profits thereof to fome learned divine in London, or within the bills of mortality, to be 
elected for a term not exceeding three years by Dr. Yenifon, afterwards archbifhop of Canter- 
bury, Sic Henry Afhurft, Sit Fobn Rotheram, and Fobkn Evelyn, Efg. ‘The bufinefs, which he 
appointed thofe lecturers, was, among others, to be ready to fatisfy real fcruples, and to anfwer 
fuch new objettions and difficulties, as might be farted, to which good anfwers bad not been made; 
and alfo to preach eight fermons in the year, the firft monday of January, February, March, April, 
and May, and of September, Offober, and November. The fubject of thefe fermons was to be 
the proof of the Chriftian Religion againft notorious Infidels, viz. Atheifts, Theists, Pagans, Fews, 


and Mahometans, not defcending lower to any controverfies, that are among Christians. But by | 


reafon the lectures were feldom continued above a year, and that the houfe fometimes ftood 
empty, and tenants broke, or failed in due payment of their rent, therefore the falary fonie- 
times remained long unpaid, or could not be gotten without fome difficulty. To remedy 
which inconvenience, archbifhop eni/oz procured a yearly grant of 50 pounds to be paid quar- 
terly for ever, charged upon a farm in the parith of Brill, in the county of Bucks; which 
ftipend is accordingly very duly paid, when demanded, without fee or reward *, 

__ He was likewife at the charge of the tranflation and impreffion of the Four Gofpels and 
Méts of the Apoftles into the Malayan language, as I have remarked above ; and this book hé 
fent over all the Ea/t-Indies. He gave a noble reward to Dr. Edward Pococke, who tranflated 
Grotius’s incomparable treatife of the Truth of the Christian Religion into Arabic, and was at 
the charge of a whole impreffion, which was finifhed at Oxford in 1660, in 4to, and which 
he took care to order to have difperfed in all the countries, where that language is underftood. 
He was refolved to have carried on the impreffion of the New Teftament in the Turkith 
language ; but the Company thought, that it became them to perform that work, and fo fuf: 
fered him only to give a large fhare towards it®. He was at 700 pounds charge in the edition 
of the Jrifb bible, which he ordered to be diftributed in Ireland; a particular account of 
which will appear from the Appendix, No. III. 

Fie contributed largely alfo to the impreffions both of the Welch bible, and of the Irifh 
gra the ufe of the High-Lands in Scotland, as may be likewife feen in the Appendix, 

0. lV. aa . 

He gave, during his life, 300 pounds to advance the defign of propagating the Chriftian 
religion in America; and his zeal and generofity in that refpeét are acknowledged in many 
letters of Mr. Eliot, of New-England; which are given in the Appendix, No. V. 

He was no lefs a friend to that colony in their civil affairs, as appears by letters of thanks 
figned by the governor, &¢. fent to him, and printed in the Appendix, No. VI. 


* Vol. V. p. 514, 515. » Mr. Evelyn's letter of March 29, 1696. © Sir Peter Pett’s papers relating to 

Mr. Boyle. 4 Ibid. © Burnet’s Funeral Sermon, p. 25. ¥ See the note upon Dr. Will. Derham’s 

dedication of his Phyfico-Theology, fifth edit. London 1720; in 8vo. & Burnet’s Funeral Sermon, p. 26. 

os Id, ibid. See likewife Burnet’s Life of Dr. Will. Bedell, bithop of Kilmore, p. 136, 137. Edit. London 1685, 
vo. 
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He had the greateft regard for the clergy, of which he gave many inftances. When he 
underftood, what fhare he had in impropriations, he ordered very large gifts to be made to 
the incumbents in thofe parifhes, and to the widows of fuch, as died before he had refolved 
upon this charity. A perfon, who was concerned in two diftributions, which were made, 
declared, that the {ums upon thofe two occafions amounted to near 600 |. And anéthér very 
Liberal one, {ays bilhop Burnet*, is alfo ordered by his will, but in an indefinite jum; E fuppofe, by 
reafon of the prefent condition of eftates in Ireland ; fo plentifully did he fupply thofe, who ferved 
at the altar out of that, which was once devoted to tt, though it be now converted to a temporal 
eState. It appears likewife, by a letter of his to one of his ftewards in Ireland, dated January 
22, 1684-5, that he had ordered a former fteward to fet afide every year about a fifth part 
(rather more than lefs) of the clear annual income of his tythes and impropriations, to bé 
employed in pious ufes. The orders to the new fteward run thus: “ I mutt defire you at every 
“*. half year’s rent day, or when the rents then dué {hall be paid in to you, to lay afide, till 
“¢ you receive contrary orders, the full fifth part of what you judge you receive for me dé 
“* claro upon the account of tythes and impropriations, to be difpofed, &. And in a letter 
of Sir Robert Southwel to him from King/ale, March 20, 1675%, are thefe words: Jt bas often 
come into nty mind, and indeed I thought, that I had accordingly wrote lately of it, that concern 0 
yours, which long fince you were pleafed to honour me with the traft and care of, I mean, that .ftock 
of money, which, out of your great bounty and charity, you were pleafed to diftribute amongft thofé 
minifters, that had ferved the cures upon your imprapriate eftate in this kingdom, and of the diftri- 
bation of which I did long fince return you an account, and alfo what balance remained unto YOUs 
after fatisfying all the concerned, which was forty frve pounds, 8c. 1 find alfo, by a lift of names, 
which he had procured, togethef with feveral letters of thanks fent him out of Wales, that 
he extended his diffufive charity to fuch poor nonconformift minifters there, as were men of 
piety and good learning. | 

He was conftant to the eftablifhed church, and went to no feparate affemblies, how cha- 
ritably foever he might think of their perfons, and how plentifully foever he might have re- 
lieved their neceffities *. He had once indeed, before the reftoration, as he told Sir Peter Pett 4, 
the curiofity, to go to Sir Heury Vane’s houfe, and there heard him preach in a large thronged 
room a long fermon, on the text of Dan. xii. 2. Aud many of. thet that fleep in the duft of the 
earth fall awake, fome to everlafting life, aud.fome to foame and everlafting contempt. The whole 
{cope of Sir Henry’s, fermon was to fhew, that many doctrines of religion, that had long 
been dead and. buried in the world, fhould before the end of it be awakened into life; and 
that many falfe doétrines being then likewife revived, fhould, by the powér of truth, be 
then doomed to fhame and everlasting contempt. “When Sir Henry had concluded his, difcourfe; 
Mr. Boyle {poke to this effeét to him before the people ; That being informed, that in fuch 
private meetings it was not uncuftemary for any one of the hearers, who was unfatisfied about 
any matters there uttered, to give in his objections againft them, and to prevent any miftakes 
in the {peakers or hearers; he thought himfelf obliged for the honour of God’s truth to fay, 
that this place in Daiel being the cleareft one in all the old teftament for the proof of thé 
refurrection, we ought not to fuffer the meaning of it to evaporate into allegory ; and the ra- 
ther, fince that inference is made by, our Saviour in the new teftament by way of afferting*the 
refyrrection from that place of Dayiel in the old. And that if it thould be denied, that the 
plain and genuine meaning of thofe words in the Prophet is to affert the refurre€tion of dead 
bodies, he was ready to prove it to he fo, both out of the words of the text and context in 
the original language, and from the beft expofitors both Chriftian and Jewifh. But that if 
this be not denied, and Sir Henpy’s difcourfe of the reftirreétion of doctrines true and falfe was 
defigned by him only in the way of occafional meditations from thofe words in Daniel, and 
not to enetvate the literal fenfe as their genuine one, then’ he had nothing further to fay, 
Mr. Boyle then fitting down, Sir, Hegry rofe up and faid, that his difcourfe was only. m the 
way of fuch occafional meditations, which he thought edifying to the people ; and déclaréed; 
that he agreed, that the literal fenfe.of the words was the refurreétion of dead bodies; and fd 
that meeting broke up. Mr. Boyle afterwards {peaking of this conference to Sir Peter Pett, 
obferved, that Sir Henry Vane at that time being in the lreight of his authority in the ftate, 
and his auditors at that meeting, confifting chiefly of dependents on him and expectants from 
him, the fear of lofing his favour would probably have reftrained them from contraditting 
any of his interpretations of {cripture, how ridiculons foever, ‘ But I (faid Mr. Boyle) having 
<* no little awes of that kind upon me, thought myfelf bound to enter the lifts with him, as 
“* I did, that the fenfe of the fcriptures might not be depraved.” 

He had poffeffed himfelf with fuch.an. amiable view of Chriftianity, feparated from either 
fuperititious. practices or the fourhefsof parties, thar as he was fully perfuadéd of the truth of it, 
he rejoiced in every difcovery, which nature furnifhed him with to illuftrate it, or to take off 
the objections again{t any part of it. He always confidered it as a fyftem of truths, which 
ought to purify the hearts, and govern the lives of thofe, who profefs it. He loved no 
practice, which feemed to leffen that, nor any nicety, which occafioned divifions atnongft 
Chriftians. He thought, that pure and difinterefted Chriftianity was fo bright and glorious a 
fyftem, that he was much troubled at the difputes and divifions, which had rifen about fome 
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leffer matters, while the great and the moft important, as well as moft univerfally acknow- 
ledged truths were by all fides almoft as generally neglected, as they were confefled*, He 
loved no narrow thoughts, no low or {uperftitious Opinions in religion ; and therefore as he 
did not fhut himfelf within a party, fo neither did he fhut any party out from him*. His 
zeal was lively and effectual in the greateft and trueft concerns of religion ; but he avoided to 
enter far into the unhappy breaches, which had long weakened as well as diftra&ted Chrifti- 
anity, any otherwife, than to have a great averfion to all thofe opinions and practices, which 
feemed to him to deftroy morality and charity. He had a moft particular zeal againtt all 
feverities and perfecution upon the account of religion ; and Ibave feldom, fays bifhop Burnes ¢, 
objerved bim to fpeak with more heat and indignation. than when that came in bis way. He did 
thoroughly agree with the dofirines of our church, and conform to our worfbip; and he approved of 
the main of our conftitution, but be much lamented fome abufes, that be thought remained till 
among us. And Dr. Thomas Dent, prebendary of W eStminster, who wasa particular friend of 
his, obferves 4, that ** he always heard him exprefs his judgment and inclination to the 
** church of England; but he was for moderation to thofe, who diffented from us, and not 
** to force tender confciences, for which he feemed to exprefs great averfenefs. He had fre. 
“* quent conferences on this fubject with the prefent archbithop [Tenifon), bifhop of Sarum 
** [Burnet], but particularly the late bifhop of Worcefter, the learned Dr. Stilling fleet, 
** for whofe depth of learning and folid judgment he had always the greateft value and 
“* efteem.” Sir Peter Pett likewife affirms, that he was peculiarly warm in his expreffions againtt 
perfecution on account of religion ; and relates, that foon after the reftoration Mr. Boyle and he 
difcourfing of the feverities practifed by the bifhops towards the Puritans in the reign of King 
Charles 1, and of thofe, which were returned upon the epifcopal divines, during the following 
ufurpations ; and being apprehenfive, that the reftored clergy might be tempted by their late 
fufferings to fuch a vindidtive retaliation, as would be contrary to the true meafures of 
Chriftianity and politics, they came at laft to an agreement, that it would tend to the public 
good, to lage fomerine written and publifhed in defence of liberty of confcience. Mr. 
Bayle undertook to engage Dr. Thomas Barlow, whofe judgment in that point he very well 
knew, to treat of the theological part of the queftion ; and defired Sir Perer to write of the 
political part; which the latter confented to, on condition, that Mr. Boyle would let him 
read his manufcript to.him before it was committed to the prefs, and give him his cpinion 
about the whole. Mr. Boyle frankly promifed this, and was willing to ftate the faét of the 
allowance of liberty of confcience in foreign parts. But afterwards confidering, that Mr. Fobn 
Dury, who had {pent many years in his travels, efpecially in the notthern parts of Europe, when 
he was engaged in his {cheme for reconciling the Lutherans and Calvinitts 


ing on that fubjeét with more extent and exactnefs, than himfelf, ia upon Mr. Dury 
e 


! O, (tl according to 
their cuftom, antedated in the title page 166r,) and infcribed both thofe treatifes with the 


ty to all learned men, who 
Great fums went eafily from 


or he confidered himfelf as a part 
of the human nature, and a debtor to the whole race of men. He took care to do this fo 
fecretly, that even thofe, who knew all his other concerns, €ould never find out what he did 
that way. And indeed he was fo ftri& to our Saviour’s precept, that except the perfons 
themfelves, or fome one, whom he trufted to convey it to them, no body ever knew how that 
great fhare of his eftate, which went away invifibly, way diftributed ; even he himfelf kept 
no account of it, for that he thought might fall into other hands ¢, « I {peak (fays bithop 
“ Burnet‘) upon full knowledge on this artiele, becaufé I had the honour to be made ufe of 
‘* by him init. If thofe, that have fled hithey from the perfecutions of France, or from the 
** calamities of Ireland, feel a fenfible finking of their fecret fapplies, with which they were 
** often furnithed, without knowing from whence they came, they will conclude, that they 
** have loft not only a purfe, but an eftate, that went fo very liberally among them, chat I 
‘* have reafon to fay, that for fome years his charity went beyond a thoufand pounds a year.”? 

Fiz was very plain, unaffected, and temperate in the manner of his life, and had about him 

* Burnet’s Funeral Sermon, p. 25, 26. ® Ibid. p. zo. © Ibid. p. 27. 4 Letter to Dr. William 
ee of As 20, 1099. ° Burner's Funeral Sermon, p. 31. € Ibid. p. 32. , 
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all that neglect of pomp in clothes, lodging, furniture, and equipage, which agreed with 
his grave and ferious courfe of life. . 

He was extremely candid and courteous in his converfation. His conftitution indeed 
inclined him to be choleric; but he gained fo perfect an afcendant over this paffion, that 
it never appeared, except fometimes in his countenance upon a very high provocation °, 
He had brought his mind to fuch a freedom, that he was not apt to be impofed upon; and 
his modefty was fuch, that he did not dictate to others, but propofed his own fenfe with a 
due and decent diftruft, and was ever ready to hearken to what was fuggefted to him by 
others. When he differed from any, he expreffed himfelf in fo humble and fo obliging a 
way, that he never treated things or perfons with negleé&t; and he was never known to have 
offended any perfon in his whole life by any part of his deportment. For if at any time he 
faw caufe to {peak roundly to any, it was never in paffion, or with any reproachful or indeeent 
expreffions. And as he was careful to give thofe, who converfed with him, no caufe or co- 
lour for difpleafure ; fo he was yet more careful of thofe, who were abfent, never to fpeak ilk 
of any. If the difcourfe began to be hard upon any perfon, he was immediately filent; and 
if the fubject was too long dwelt upon, he would at laft interpofe, and between reproof and 
raillery divert it *. 

Waatever he was in the fight of men, how pure and fpotlefs foever his character ap- 
peared to the world, he was in reality the fame in his moft fecret receffes. He affected no- 
thing, which was folemn or fupercilious, nor ufed any methods to make multitudes run after 
him, or depend upon him. It was never difcovered, that there was any thing hid under all 
this Appearance of goodnefs, which was not truly fo; for he concealed both his piety and 
charity all he could, and lived in the due methods of civility, and would never affume 
the authority, which all the world was ready to pay him. He allowed himfelf a great deal 
of decent chearfulnefs, without the leaft tincture of that morofenefs, to which philofophers 
think they have fome right; nor of thofe affectations, which men of an extraordinary pitch 
of devotion fometimes run into, without being well aware of them. He had indeed no- 
thing of frolic and levity in him; he had no relith for the idle and extravagant madnefs of 
the men of pleafure. He did not wafte his time, nor diffipate his {pirits in foolifh mirth; 
but he poffefied his own foul in patience, full of that folid joy, which his goodnefs as well 
as his knowledge afforded him. He, who had neither defigns nor paffions, was capable of little 
trouble from any concerns of his own. He had about him all the tendernefs of good nature, 
as well as all the foftnefs of friendfhip. Thefe gave him a large fhare of other men’s concerns ; 
for he had a quick fenfe of the miferies of mankind. He had alfoa feeble body, which needed 
to be looked to the more, becaufe his mind went fafter than his body could keep pace with 
it. Yet his great thoughts of God, and his contemplation of his works, were to him fources 
of continual joy, which never could be exhaufted. The fenfe of his own integrity, and 
of the good, which he found it did, afforded him the trueft of all pleafure, fice they 
gave bim, fays bifhop Burnet *, ihe certain profpeé? of that fulnefs of joy, in the fight of which be 
lived fo long. 

oe {pake of the government, even in times, which hedifliked, and upon occafions, which 
he {pared not to condemn, with an exactnefs of refpe&t*. King Charles II. King James Il. 
and King William, were fo highly pleafed with his converfation, that they often ufed to 
difcourfe with him with great familiarity. His four elder brothers being all noblemen, he 
was feveral times offered a peerage, which he conftantly refufed to accept‘ ; but he procured 
a title, which, without derogating from the dignity of Kings, muft be acknowledged to be 
beyond their prerogative *.. He had too unblemifhed a candor, to be capable of thofe arts 
and practices, which the world generally terms wifdom. He could neither lie nor equivocate, 
but could well be fifent ; and by practifing that much, he covered himfelf upon many un- 
eafy occafions. He made true judgments of men and things; and his advices were folid and 
found; and if caution and modefty gave too ftrong a bias, his invention was fruitful to fug- 
geft good expedients. He had great notions of what human nature might be brought to; 
but fince he faw mankind nat capable of them, he withdrew himfelf early from courts and 
affairs, notwithftanding the diftinttion, fays bilhop Burnet”, with which he was always ufed by our 
late Princes. He had the principjes of an Englifhman, as well as of a proteftant, too deep in 
him to be corrupted, or to be cheated out of them; and in thefe he ftudied to fortify all 
who converfed much with him. He had a-very particular fagacity in obferving what men 
were fit for; and had fo vaft a {cheme of different performances, that he could eafily furnifh 
every man with work, who had leifyre and Capacity for it; and as foon as he faw him en- 
gaged in it, then an handfom prefent was made, to enable him to go on with it 4 

THE reputation, which he had) acquired among foreign nations, was fo great, that no 
ftrangers, who came among us, and had any tafte for learning or philofophy, left England 
without feeing him. He ire them with a certain opennefs and humanity, which were 
peculiar to him; and though thefe vifits made a great wafte of his time, yet as he was {trict 
in not fuffering himfelf to be denied, when he was at home, fo he faid, that he knew the 
heart of a ftranger, and how muuch eafed his own had been, while he was travelling, if ad- 
mitted to the converfation of thofe, whom he defired to fee; and therefore he thought, that 


* Burnet’s Funeral Sermon, p. 30. > Burnet’s MS. papers. © Burnet’s Funeral Sermon, p. 29, 30. 
“Id. p. 38. * Id. p. 35. * Budzell’s Life of the Earl of Orrery, p. 145. & Burnet’s Funeral 
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his obligation to ftrangers was more than mere civility, and that it was a point of religious 
charity in him * : 

His knowledge was of prodigious extent. He was a great mafter of the Greek language, 
and read the new teftament in the original with fuch attention, that he could have quoted 
it almoft as readily as the Englifh verfion®. He carried the ftudy of the Hebrew tongue 
very far into the Rabbinical writings ; and drew up a grammar in it for his own ufe. He 
learned likewife the Chaldee and Syriac, and would have gained a thorough knowledge of the 
Arabic, if the infirmity of his eyes had not interrupted his progrefs in it ®.. He had read 
fo much of the Fathers, that he had tormed out of it a clear judgment of all the eminent 
ones. He had read over a vaft number of commentators on the fcriptures, and had gone 
with great exactnefs through the whole controverfies of religion, and had a juft idea of the in- 
tire body of divinity. He run the whole compafs of the mathematical fciences; and though 
he did not fet up for an inventor in them, yet he knew even the abftrufeft parts of geometry. 
Geography in the feveral branches of it, which related to navigation or travelling, hiftory, 
and books of travels, were his diverfions. He went very accurately through all the parts of 
phyfic; only the tendernefs of his nature made him lefs able to endure the exactnefs of ana- 
tomical diffections, efpecially of living animals, though he knew thefe to be moft inftruéting. 
But for the hiftory of nature ancient and modern, of the productions of all countries, of the 
virtues and improvements of plants, ores, and minerals, and all the varieties, which are in 
them in different climates, his knowledge was unrivalled in that age“. But his peculiar and 
favourite ftudy was chemiftry, ‘* in which, /ays di/bop Burnet*, he engaged with none of 
«¢ thofe ravenous and ambitious defigns, that drew many intothem. His defign was only to 
«< find out nature, to fee into what principles things might be refolved, and of what they 
«¢ were compounded, and to prepare good medicaments for the bodies of men. He fpent 
“© neither his time nor his fortune upon the vain purfuits of high promifes and pretenfions. He 
“«¢ always kept himfelf within the compafs, that his eftate might well bear. And as he made 
s* chemiftry much the better for his dealing in it, fo he never made himfelf the worfe or the 
‘© poorer for it. It was a charity to others, as well as an entertainment to himfelf ; for the 
<* produce of it was diftributed by his fifter, and others, into whofe hands he putit.”” His. 
Jaboratory was conftantly open to the curious, whom he permitted to fee moft of his pro- 
ceffes. It is true, he found out fome things, in the courfe of his experiments, which he 
Jooked upon himfelf as obliged to conceal for the good of mankind. Of this nature were 
feveral forts of poifons, and a certain liquor, with which, he affures us, he could difcharge 
all the writing of any deed upon paper’ and parchment, and leave nothing but the parties 
names, who figned it; and that the place, whence the writing had been difcharged, would 
bear ink again as well as ever *. 

His merit as a writer in natural philofophy and chemiftry is univerfally acknowledged. 
Dr. Herman Boerhaave *, after having declared lord Bacon to be the father of experimental phi- 
lofophy, afferts, that ‘‘ Mr. Boyle, the ornament of his age and country, fucceeded to the ge- 
*< nius and inquiries of the great chancellor Verulam. Which of Mr. Boyle’s writings fhall I re- 
“© commend? All of them. To him we owe the fecrets of fire, air, water, animals, vege- 
<‘ tables, foffils; fo that from his works may be deduced the whole fyftem of natural knaw- 
<¢ ledge.” Dr. Richard Bentley, in his fourth fermon, preached at the lecture founded by 
Mr. Boyle, thus expreffes himfelf: The mechanical or corpufcular philofophy, though peradventure 
the oldeft as well as best in the world, had lain buried for many ages in contempt and oblivion, till it 
was happily reftored and cultivated anew by fome excellent wits of the prefent age. But it principally 
owes it’s re-eStablifoment and luftre to Mr. Boyle, that honourable perfon of ever-bleffed memory, 
who bath not only foewn its ufefulne/s in plyfiology, above the vulgar dottrines of real qualities and 
fubftantial forms, but likewife its great ferviceablene/s to religion itfelf. Mr. Fobn Hughes likewife 
obferving *, that Mr. Bey/e was born the fame year, in which lord Bacon died, tells us, that 
«© he was the perfon, who feems to have been defigned by nature, to fucceed to the labours 
<< and inquiries of that extraordinary genius juft mentioned. By innumerable experiments, 
« he in a great meafure filled up thofe plans and out-lines of fcience, which his predeceffors 
«« had fketched out. His life was fpent in the purfuit of nature, through a great variety of 
‘« forms and changes, and in the moft rational as well as devout adoration of its divine au- 
«© thor.” Francefco Redi, in one of his /etters publifhed in the fourth volume of his works at 
Florence 1724, in 4to, expreffes the higheft efteem and veneration for him, and afferts, 
that Le was the greate/t man, who ever was, and perhaps ever will be, for the difcovery of natural 
caufes. But the jufteft and completeft character of him is given us by the learned and ingenious 
Dr. Shaw, in the General Preface to his Abridgment of Mr. Boyle’s Philofopbical Works, 
where he tells us *, that thofe works have, from their ‘firff appearing in public, done an honour 
to his country, and procured bim a general efteem in the world. The novelty, the variety, the dignity, 
and the ufefulnefs of the feveral fubjetts he treats, with the eafy and familiar manner, wherein they 
are handled, recommend bis performances to the whole body of mankind. Mr. Boyle accommodates 
bimfelf as well to the unlearned and the novice, as to the -philofopher and the fcbolar;, his whole 
Jcope and defign being, with the utmost candor and fimplicity, to communicate thofe numerous and im- 
portant difcoveries, which coft bim infinite pains and application tomake. He afterwards remarks *, 


* Burnet’s Funeral Sermon, p. 30. > Burnet’s MS. papers. © Tbid. 4 Burnet’s Funeral Sermon, p. 36. 
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that Mr. Boyle takes up his reader at the elements or fundamental principles of things, and 
with exquifite judgment conducts him through all the regions of nature, to furnifh him with 
objects, whereon to exercife his faculties; and being firft folicitous to make him a general 
philofopher, leaves him prepared for any further inquiry he fhall think fit to make into the 
works of nature or art. That as the beft and only folid foundation for philofophy is its ufe- 
fulnefs to mankind; and the only way to gain it the reputation it deferves, muft be to mani- 
feft the great advantages, that attend the ftudy thereof; fo Mr. Boyle has been every where 
careful to fhew, that nothing can be more ferviceable and beneficial in life, than experimen- 
tal philofophy in general. ‘* The men of wit and learning have, continues Dr. Shaw, 
“© in all ages, bufied themfelves in explaining nature by words; but it is Mr. Boyle alone, 
«¢ who has wholly laid himfelf out in fhewing philofophy in attion. The fingle point he 
‘¢ perpetually keeps in view, is, to render his reader not a talkative, or a fpeculative, 
«© but an actual and practical philofopher. Himfelf fets the example; he made all the ex- 
<* periments he aes could upon natural bodies, and communicates them with all defirable 
*¢ candour and fidelity.” He then obferves *, that Mr. Boyle reftrains not the bufinefs of ex- 
perimenting to any particular branch of fcience, but applies it, in full latitude, to all the 
elements, and all the bodies they mix with, or go to compofe; and that the air, earth, fire, 
and water, all are fcrutinifed and tortured by experiments to confefs their natures, offices, ufes, 
and the wifdom and defign of their creation. That he greatly opens and dilates the mind ; 
gives us noble and generous thoughts of nature, and of our own abilities ; manifefts, that 
even defperate things may be attempted with fuccefs; and fhews no quarter to the lazy, indo- 
lent temper of thofe, who, from fhallow notions, and a want of having feen the powers 
in natural bodies, are for difcouraging all new and grand undertakings; and uniting the 
knowledge of the philofopher with all the freedom and addrefs of the gentleman, he renders 
the moft daring projects promifing and advantageous. ‘That he will never allow us to con- 
fider the world as a rude heap of dull inactive matter, but convinces us, that it is a grand and 
noble machine, continually actuated, informed, and governed by a moft wife and beneficent 
being, who keeps all the parts thereof in motion, and makes them a¢t upon one another, 
according to certain laws. ‘* Then bringing us acquainted with thefe laws, he enables us to 
«© make ufe of the fame ftratagems and contrivances, which nature herfelf employs; which 
‘¢ furely are capable of performing the greateft things, when rightly applied; that is, when 
** applied as Mr. Boyle, by his own example and experience, directs us. But he fhews alfo, 
*¢ that in order to make the moft advantageous ufe of thefe powers, a general knowledge 
‘© of nature is required. Without large and comprehenfive views, without being well 
‘¢ verfed in mechanical arts, and the feveral branches of natural knowledge, fo as to make 
“< one affifting to another, and all in their turn confpire to the fame end, Mr. Bove en- 
‘© courages no man to be a projector’. He tells us‘, that Mr. Boyle is particularly cautious 
to guard his reader againft every operation, that might any ways prove dangerous or hurtful ; 
and to prevent his impofing upon himfelf by any fuperficial obfervation, any fallacious or 
contingent experiment, whether made in his own perfon, or delivered by others. And from 
an attentive perufal of his admirable writings, Dr. Ssew declares, that in general no author 
appears to have been more inquifitive into the foundations and evidence of the narratives he 
receives from others, or to have fhewn greater fagacity and induftry in difcovering their weak 
fides ; always frankly propofing them, as he received them, to be confirmed or over- 
thrown by farther fearch and future diligence. For proof of this he appeals to the man- 


_ ner, wherein Mr. Boyle delivers himfelf upon what are or were efteemed the moft excepti- 


onable things in his writings; the fpecifie virtue of the Peruvian bark, rue-leaved whitlow 
grafs, ens venerts, asfeccalla, the ens primumof balm, Butler's ftone, the fympathetic powder, 
the weapon falve, the alkaheft of Paracelfus, the wirgula diving, the tranfmutation of metals, 
projection, or the philofopher’s ftone, &c. and he defires, that Mr. Boyle may be compared 
herein with the moft approved and judicious authors, who have treated of the virtues of +e- 
medies, the fecréts in chemiftry, and the powers of nature. Nodoubt (fays he) Mr. Boyle 
may appear to give more into the belief of fome extraordinary things, than the vulgar, or 
perfons unacquainted with experimental piilofophy, and the immenfe powers‘and ftrange 
operations of nature and art ;-but the queftion is, whether he has here gone further, than 
his evidence carried him. He relates alfo upon his own knowledge many things very aftonifh- 
ing and incredible to minds unprepared by philofophy to entertain them. But he was fo 
happy, as to have feen with his own eyes much more of the powers of nature and art, than 
can eafily be imagined. And if we confider the numerous phenomena, which in a very 
long feries of years fpent upon natural inquiries, moft of them fuccefsful, muft have been 
prefented him, by the proceffes of. his laboratory, the experiments of the pneumatic engine, 
his mechanical, optical, hydsaftatical, and other kinds of trials; the correfpondence he 
happily cultivated with the whole learned world, and particularly with the chemifts of all 
nations; the various fecrets he purpofely kept to exchange for theirs; we fhall fee reafon 
enough to perfuade us, that he might well be inabled to deliver things that fhould found odd, 
ftrange, and fhocking to vulgar ears. To render the moft innocent fluids poifoneys, with- 
out altering their colour, afte, {mell, or any obvious quality ; utterly to erafe the hand- 
writing in a fheet of paper or parchment, without at all unfitting either for ink; to make a bafe 
metal pafs even upon goldfmiths for ‘gold; not to mention the more furprifing and fhocking 
@ Ibid. p. 6. » Ibid. p. & © Ibid. p. 9. ' 
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experiments of ‘the ‘like ftamp; are things, that can hardly be thought poffible or practicable 
by the vulbar; yet fome chemical philofophers could perform them with eafe. But there are 
fome philofophers, and even chemifts, who, af you fhould tell them, that Mr. Boyle hada 
certain liquor, with which he could convert gold into filver; they would beg to be excufed 
believing fo ftrange a thing. And why? Merely becaufe they never faw the like performed, 
and had tied themfelves down to a narrow ftrait-laced philofophy, that would not fuffer them 
to look abroad into what nature and art can produce. .Ryt if Mr Boyle (fays Dr. Shaw) has 
aétually done the thing, and others, men of verarity, bave affured him, they had done it too, is 
be credulous far believing it? Thofe rather were fo, who without firficient evidence rafbly concluded the 
ching impratiicable. The fame writer then obferves*, that fince Mr. Boyle affures us, and 
gives us fufficient grounds to believe, that he has rendered filver, gold, fixed alkalies, &c. 
volatile; converted acids into alkalies; produced light from a defpicable dark fubjtance ; 
immediately reftored fetid and corrwpted water, by precipitating from it a fubftance not 
fetid; diffolved the hardeft bodies by innocent and potable liquors, without heat; produced 
cold by a mixture of warm bodies, heat by a mixture of cold ones; warmed cold liquors by 
ice ; inftantly froze {pirit of wine; converted that fpirit into water, water and fixed alkalies 
into earth ; and performed numberlefs other furprifing things, that appear as fo many con- 
tradiétions among the unfkilfwl; may he not, with good reafon, fpeak of them as feafible, 
and proper to be tried by others? Or may he not, upon the ftrength of human teftimony, 
upon the relatfon of -his friends and acquaintance, believe, that other men have done the 
fame, or even greater things than thefe, though himfelf was not an eye-witmels of them? 
If, after ‘having made his liquid phofphorus in England, he fhould be affured, that another 
chemift had made a folid one in Germany ; if, after having invented his air-pump, he fhould 
have heard, that many unfufpected difcoveries were made iby means of it; if eee con- 
verted gold into filver, eye-witneffes fhould inform him, that filver has been conyerted into 
gold; or if having himfelf prepared a menftruum almoft as ftrange as the alkaheft, could 
he be reproached with credulity for believing, that Paracelfus or Helmont might poffibly poffefs 
it in greater perfection; .or that the other things were done by others? ‘* This furely, 
<< fays Dr. Shaw *, is not unphilofophical, or irrational. Mr. Boyle was too wife to fet any 
« bounds to nature; he was not forward to fay, that every dtrange thing muft needs be im- 
<¢ offible, becaufe he faw ftrange things every day; though he always acknowledges, and 
“it was a common faying with him, that thofe, who had seen them, might betier believe 
<< hem, than thofe who bad not. He modeftly thought, that all.we have to do is, to keep 
<¢ our eyes open, and expe& what nature and art will, upon due application, perform. He 
s* was well aware, that there are powerful agents in the world, whofe laws and manner 
«© of aéting we want to be acquainted with. A man of a different caft, or an ignorant 
« Indian; who had never looked abroad, and feen the common phenoména, would fcarce 
¢ eredit the moft faithful and exact relation, that could poffibly be: made him, of the 
** properties and effects of the loadftone, or of gunpowder, iby iperfons af the greateft ve- 
‘ racity. But his ignorance alone is the caufe of this incredulity. Propofe the fame 
<¢ things to a man, who never heard of gun-powder or the loadiftone, but is otherwife 
«¢ a general philofopher, and he will readily ana thankfully yield his affent, and follicit you 
«< to fhew him the experiments.” The doctor then remarks‘, that we may certainly de- 
pend upon this, that what Mr. Boye delivers as an experiment or obfervation of his own, 
is related in the precife manner, wherein it appeared to him: noone ever yet denied, that 
he was a man of punctual veracity. And what he delivers as received.from other-hands, if it 
be any thing extraordmary, the reader will find, that he does it with a manifeft diffidence, 
and in a quite different manner from that, wherein he gives us facts upon his own know- 
ledge ; and never entertains it for truth, without producing fomething analogous or parallel, 
to countenance it, from his own obfervations or experience, always referving to himfelf the 
full liberty of believing no more than he fees reafon for. And what can a man do more 
than this, to avoid the imputation of credulity? Qn the contrary, do not thofe, who, with- 
out evidence, and merely from common report, believe Mr. Bayle to have been credulous, 
give us a remarkable inftance of their own credulity? ‘Where-ever he believes more than 
other men, itis: becaufe he had more reafon for it than they. It is the general way indeed, 
when a ftrange thing is related, either pofitively to deny it as impaffible, or directly to enter- 
tain itas atruth. ‘This is making fhort work of it. But Mr. Boyle poffefled in a great de- 
gree that noble faculty of fufpending his judgment, till by-all the enquiries he could any way 
make, he geceived fuller information; and then the thing, he found, would detenmine itfelf. 

Dr. Shaw obferves next “, that Mr. Boyle isaltogether taken up with the objects around 
us, and of which we are or may be put in poffeffion ; though we remain ignorant of their 
properties, virtues, and aufgs, tillihe:calls them out, fets them before us, and funprizes us with 
a fight of our own ignorance of things fo near us, fo momentous in themfelves, and fo ne- 
ceflary to our well-being andthe true enjoyment of life. There is no profeflion er-condition of 
men, but may be benefited by his difcoveries.. Asthe had.a wonderful ccomprehenfive genius 
himfelf, he hasimproved every part of natural knowledge, and the world is more obliged to 
this fingle man, than to.a thowland vulgar philofphers taken together. It is certain, that 
he laid the foundations of almoft all the improvements, which have been made fince his 

4 Ibid. p. 10. > Ibid. p. 11. * Ibid. p. 12. * Ibid. p. 13. 
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time, in natural philofophy ; and actually himfelf performed abundance of thofe very things, 
and perhaps.in a much better manner too, whereby feveral famous men have gained a repu- 
tation in putting them off for their own difcoveries. A very fine colleétion of ufeful knows 
ledge, publifhed as the works of a foreign Society, bears a remarkable teftimony to this 
truth. The mechanic, the merchant, the fcholar, the gentleman, all are benefited by Mr, 
Boyle. He fhews us trades in a new light, and makes them, what they really are, a part of 
natural philofophy ; and confidering them accordingly, reveals fome of their mytteries ; all 
along advancing proper means to encourage, promote, and multiply the arts themfelves. 
The goldfmith, the lapidary, the jeweller, the refiner, the {tone-cutter, the dyer, the glafs- 
maker, artizans of all kinds, will from him receive the beft informations, as to the working, 
managing, and employing to advantage their various commodities, materials, engines, and 
inftruments. The hufbandman and the diver are here inftruéted in their arts; and the mine- 
ralift, the miner, and affayer, to find and feparate their ore to the greateft profit s to encreafe 
the quantity ; to meliorate, improve, and inrich their metals ; to purify and fine them, and 
accurately to diftinguifh the genuine and pure from the adulterate, bafe, and counterfeit, 
The architect and builder are fhewn how to choofe the beft materials for their fevera] pur- 
pofes ; the painter to make, to mix, and improve his colours; and no part of mankind is 
neglected by Mr. Boyle. But he fhews a more particular regard to thofe profeffions, wherein 
the health of the fpecies is nearly concerned. The phyfician, the anatomift, the apothecary, 
and the chemift, are moft highly indebted to him. He has confidered and improved the art 
of medicine in all its branches. We owe to him the beft ways we have of diftinguifhing 
genuine drugs from adulterate ; the difcovery and preparation of feveral valuable medicines, 
with the manner of applying abundance to good advantage. Me has fhewn us the way, 
wherein fpecifics may act ; how to judge of the wholefomnefs and unwholefemnefs of the 
air, of water, and of places; and how to examine and make choice of mineral {prings. In 
a word, there is fcarce in art, or natural produétion known, but he makes fome ufeful dif- 
covery or improvement in it. 

His temper, according to Dr. Shaw*, was moft open, candid, generous, and communi- 
cative. Fie endeavours to make all ‘the things he treats of plain, eafy, and familiar. There 
is no deep knowledge in mathematics or algebra previoufly requifite to underftand him fully-; 
no tedious fyftems need be read, to prepare us for reaping all the advantages of his philofo- 

hy. He brings us at an eafy rate acquainted with the moft ufeful things in nature ; and this 
all the world agrees to be the higheft excellence in a philofophical writer. His memory will 
be dear to poiterity, whilft that of myftical and .enigmatical writers, fuch as ftudy to make 
things difficult, and envy mankind their knowledge, will meet with the difregard and con- 
tempt they deferve. What principally recommends him, and diftinguifhes him from the 
vulgar herds of chemifts, naturalifts, and philofophers, is this humane temper, this open, 
candid, generous, and beneficent difpofition. He was at immenfe pains and charge in mak- 
ing his enquiries; he fpared no time, no money, no diligence, in purfuing difcoveries for the 
public advantages, without any fordid view to increafe his own fortune, which he happily 
thought fufficient of itfelf. His beneficent and public fpirit made the world a generous pre- 
fent of all the fruits of his labours, without the leaft expectation of reward from them. 
His foul was as great and noble as his genius was comprehenfive, or his invention fruitful. 
And what fhews him in the moft amiable point of light, he was far above the felfith pleafure 
of being admired for a genius, or raifing a reputation by his difcoveries. Though he 
wanted no capacity or abilities to have worked up a glorious fyftem, and ereéted a more 
pompous, oftentatious, and perhaps a more durable ftru€ture of natural and chemical phi- 
lofophy, than had ever appeared in the world before ; he nobly defpifed this poor fatisfaction 
and medn gratification, telling us plainly and exprefsly, that, notwithftanding all he had 
done, all the labour, pains, and expence beftowed in a life of natural inquiries, not- 
withftanding -the vaftly numerous and important obfervations and difcoveries he made, 
he faw nothing but the firft dawnings of fcience; has drawn only the rudiments of 
natural knowledge, and leaves it in charge to pofterity, for their own fakes, to con- 
fider him but as a beginner, and to purfue philofophical enquiries in general, without 
{topping to raife petty fyftems by the way. ‘ Here, concludes Dr. Shaw *, was a noble 
‘* foul! This the defirable character! A true philofophical mind, well feafoned with huma- 
‘¢ nity, beneficence, goodnefs! After he had Jed us through all the regions of nature ; con- 
‘* fidered her various productions ; fhewed us their ufes, and the manner of converting them 
** to our feveral purpofes; convinced us, that we live in a world moft wifely contrived, 
‘* wherein numberlefs grand defigns are at once carried on with unceafing variety ; and ma- 
‘* nifefted, that all the beings, and all the bodies we know, jointly confpire, as one whole, 
<* in bringing about the great ends of nature ; he bids us not {top -here, but leaves us full of 
** affurance, that the further we enquire into the works of the univerfal architeét, the more 
“* beauty and harmony, the greater ufe and fatisfaction we thall find among them; and this 
** as long as the frame of the .world endures. Thefe noble, manly, and generous notions, 
“* are what the reader will find inculcated through the philofophical writings of Mr. Boyle ; 
“* whofe principal aim and great delight it was to benefit mankind by them.” 


2 Ibid. p. 14, » Ibid. p. 15. 
3 AP P EWN-Drl X 


Hosted by Google 


APPENDIX 


LIE E of the Honourable Robert Boyle. 


NUMBER I. 


The charter of the corporation for propagating the Gofpel in Vew 
England and the parts adjacent in Ayerica, of which Mr. Boyle 
was the firft Governor. Life, p. 42. 


HARLES the fecond by the grace of God, king of England, Scotland, France, 
and Ireland, defender of the faith, %¢. To all, to whom thefe prefents thall come, 
greeting. Whereas by the feveral navigations, difcoveries, and fuccefsful plantations 
of divers of our loving fubjects of this our realm of England, the empire and do- 
minion of us and our royal progenitors and predeceffors, hath, by the bleffing of 

Almighty God, been augmented and enlarged, as well upon the main land and continent of 
America, as upon feveral iflands and promontories thereof, and the trade and commerce between 
England and thofe colonies and plantations hath of late years been very much encreafed, and 
by reafon thereof, and of the pains and induftry of certain Englifh minifters of the Gofpel, and 
others refiding in or near our colonies and plantations in New England, who having attained to 
{peak the language of the heathen natives in thofe parts, have, by their teaching and inftrudtions, 
brought over many of them from the power of darknefs, and the kingdom of Satan, to the 
knowledge of the true and only God, and to an owning and profeffing of the proteftane 
religion (whereof we have of late been more fully informed by the humble petition of divers 
minifters and others our loving fubjects now refiding in this our kingdom of England.) And 
although a large door of hope be hereby opened to us for the glorifying of the name of Jefus 
Chrift, and the further enlargement of his church, yet unlefs fome due and competent 
*provifion be made to lay a foundation for the educating, clothing, civilizing and inftructing, 
the poor natives ; and alfo for the fupport and maintenance of fuch minifters of the Gofpel, 
fchoolmafters, and other inftruments, as have been, are, or fhall be fec apart and employed 
for the carrying on of fo pious and Chriftian a work, the fame may be much retarded, and 
a work, fo happily begun, difcouraged; thofe planters, who firft began, and contributed | 
Jargely thereunto, being of themfelves unable to bear the whole charge thereof. And 
whereas we are refolved, not only to feek the outward welfare and profperity of thofe colo- 
nies by putting an induftrious people into a way of trade and commerce, that they may 
be employed and improved, for their own and the common benefit of thefe our kingdoms, 
but more efpecially to endeavour the good and falvation of their immortal fouls, and the 
publifhing the moft glorious Gofpel of Chrift amongft them; and to the end that fuch 
our loving fubjects, as either have already been aiding herein, or as fhall hereafter be will- 
ing to contribute hereunto, may not be difcouraged in their intended charity, for want of 
fufficient authority and patronage from us faithfully to order and difpofe all and every fum 
and fums of money, goods, chattels, lands, tenements, or hereditaments, that have been, or 
fhall, or may be given for the purpofes aforefaid; know ye, that we, of our princely piety, 
and for the further propagation of the Gofpel of Jefus Chrift, amongft the heathen natives 
in or near New-England and the parts adjacent in America ; and for the better civilifing, 
educating :and inftructing of the faid | heathen natives in learning, and in the knowledge of 
the true and only God, and in the proteftant religion, already owned and publicly profeffed 
by divers of them ; and for the better encouragement of fuch others of them as fhall imbrace 
the fame, and of them and their pofterity after them, to abide and continue in, and hold 
fa(t the faid profeffion ; of our efpecial grace, certain knowledge, and mere motion, and for 
divers other good and pious caufes and confiderations us thereunto efpecially moving, do, for 
us, our heirs and fucceffors, will, ordain, conftitute and declare, by thefe prefents, that there 
be, and for ever hereafter fhall be, within this our kingdom of England, a fociety, or com- 
pany, for propagation of the Gofpel in New-England, and the parts adjacent in America, 
And further, we do, for us, our heirs, and fucceffors, will, ordain, conftitute, and appoint, 
that our right trufty and right well beloved coufin and coun(ellor, Edward, earl of Clarendon, 


lord 
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lord chancellor of England, our right trufty and right well beloved coufin and counfellor, 
Thomas, earl of Southampton, lord high treafurer of England, our right trufty and well beloved 
counfellor, ohn, lord Roberts, lord privy feal, our right trufty and right well beloved 
coufin and counfellor, George, duke of Albemarle, our right tewfty and sicht well beloved 
coufin and counfellor, ‘ames, duke of Ormonde, our right trufty and right well beloved 
coufin and counfellor, Edward, earl of Manchefter, lord chamberlain of our houfhold, our 
right trufty and right well beloved coufin and counfellor, Arthur, earl of Anglefey, our 
right trufty and well beloved counfellor, Wiliam, vifcount Say and Seale, our well beloved 
Francis Warner, aldeeman of London, Era/mus Smith, Fifg; Henry Apart, Richard Rutthinfon, 
Tofoua Woolnough, George Clarke, Thomas Speed, Thomas Bell, Joka Rake, citizens af London, 
our trufty and well beloved Robert Bayle, Efq; Sir William Thompfon, Sir William Bateman, 
Sir Anthony Bateman, Sir Theophilus Biddolph, Sir Lawrence Bromfield, knights, Tempe Milner, 
William Love, William Peake, aldermen of London, Thomas Foley, Efq; Ibomas Cox, Fobn 
Micklethwait, Edmund Trench, doétors in phyfick, and our well beloved Charles Doyley, 
Thomas Staynes, Fohn Furian, William Antrobus, tobhu Bathurft, Harman Sheafe, Thomas Gillibrand, 
James Flayes, ‘fobn Benbowe, Laterence Brinfley, Barnabas Meares, Fobn Acrod, Fohn Dockett, 
Edward Bofcowen, and Martin Noell, citizens of London, tobe the firkt members and perfonsy 
whereof the faid company fhall confit. And that they, the faid Edward, earl of Clarendon, 
Thomas, earl of Southampton, Fobn, lord Roberts, George, duke of Albemarle, James, duke of 
Ormonde, Edward, earl of Manchefter, Arthur, earl of Anglefey, William, vifcount Say and Seale, 
Francis Warner, Erafmus Smith, Henry Afhur$, Richard Hutchinfon, Fofhua Woolnough, George 
Clarke, Thomas Speed, Thomas Bell, Fobn Rolfe, Robert Boyle, Sir William Thompfon, Sir William 
Bateman, Sir Anthony Bateman, Six Theophilus Biddolph, Sir Lawrence Bromfield, Tempeft Milner, 
William Love, William Peake, Thomas Foley, Thomas Cox, Join Micklethwait, Edmund Trench, 
Charles Doyley, Thomas Staynes, Fohn Furian, William Anirobus, Tobn Bathurft, Harman Shzafe, 
Thomas Gillibrand, Fames Hayes, Fokn Benbowe, Lawrence Brinfley, Barnabas Meares, Fobn Acrod, 
Fobn Dockett, Edward Bofcowen, and Martin Noell, and their fucceflors, to be hereafter chofen 
into the faid company, and in fuch manner, as is hereafter in thefe prefents directed, for ever 
hereafter be, and fhall be, by virtue of thefe prefents, one body corporate and politic, in 
deed and in name, and fhall have continuance for ever, by the name of the company for pro- 
pagation of the Gofpel in New-Engiand and the parts adjacent in America. And them the {aid 
Edward, ear] of Clarendon, Thomas, ear) of Southampton, Fobn, lord Roberts, George, duke of 
Albemarle, Fames, duke of Ormonde, Edward, earl of Manchefter, Arthur, earl of Anglefey, Wil- 
liam, vifcount Say and Seale, FrancisWarner, Erafmus Smith, Henry Afburft, Rickard Hutchenjom, 
Fofoua Woolnough, George Clarke, Thomas Speed, Thomas Bell, ‘fobn Rolfe, Robert Boyle, Sir 
William Thompfon, Sir William Bateman, Sir Anthony Bateman, Sir eopbilus Biddolph, Sir 
Lawrence Bromfield, Tempes Milner, William Love, William Peake, Thomas Foky, Thomas Cox, 
Jokn Micklethwait, Edmund Trench, Charles Doyley, Thomas Staynes, Fobn Yurian, William Antrobus, 
Jokn Bathurs, Harman Sheafe, Thomas Gillibrand, James Hayes, Foln Benbowe, Lawrence Brinfley, 
Barnabas Meares, Fobn Acrod, Fohn Dockett, Edward Bofcowen, and Martin Noéll, and their 
fucceffors, by the name of the company for propagation of the Gofpel in New-Exgland, and 
the parts adjacent in America, we do, for us, our heirs and fucceffors, fully and really create, 
erect, make, ordain, eftablifh, conftitute, and appoint, to be one body corporate and politic, 
to have continuance for ever to them and their fucceffors. And that by the fame name they, 
and their fucceffors, fhall and may have perpetual facceffion, and from time to time (as oc- 
cafion fhall require) affemble, and meet together, in forme convenient place, within the city 
of London, for the ends aforefaid. And that they and their facceffors, by the name of the 
company for propagation of the Gofpel in New-England, and the parts adjacent in America, 
be forever hereafter perfons able and capable in the law to purchafe, take, have, hold, 
receive, and enjoy any manors, lands, tenements, liberties, privileges, jurifdictions and he- 
reditaments whatfoever, of what kind, quality, or nature foever they be, fituate and being 
either within our kingdom of ngland, or elfewhere, within any other of our dominions and 
territories, to them, and their fucceffors, in fee and perpetuity, or for term of life, or lives, 
or years, or otherwife, in what fort foever ; fo as the fame exceed not, in lands and here- 
ditaments of inheritance, the clear yearly value of two thoufand pounds ; the ftatute for 
not putting of lands or tenements in mortmain, or any thing therein contained, or any 
other act, or ftarute, to the contrary, notwithftanding. And alfo all manner of goods and 
chattels, fum and fums of money, and other things whatfoever, of what nature, or quality, 
foever they be. And alfo to give and grant, demife, let, affign, alien and difpofe of all ar 
any of the faid manors, lands, tenements, or hereditaments, goods or chattels. And alfo to 
do, perform, and execute; all and every other lawful at and atts, thing and things, what- 
foever, by the name of the company for propagation of the Gofpel in New-England, and 
the parts adjacent in America, And further, that the faid company, and their fucceffors, by 
the name aforefaid, fhall and may be perfons able and capable, in the law, to plead, and to 
be impleaded, to anfwer, and to be anfwered unto, to defend, and to be defended, in what 
court, or courts, foever, and before any judges, or juftices, and other perfons and officers of 
us, our heirs and fucceffors whatfoever, in all and fingular actions, pleas, fuits, plaints, mat- 
ters, and demands, of what kind, nature, or quality, foever they be, or fhal] be, in the fame, 
and in the like, and in as ample manner and form, as any other the people of this our BIE 
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dom of England, or any other body, corporate or politic, within the fame our kingdom, may 
or can have, hold, take, purchafe, poffefs, enjoy, retain, give, grant, demife, let, alien, 
difpofe, affign, plead, and be impleaded, anfwer, and be aniwered unto, defcnd, or be de- 
fended, do, perform, or execute. And that they the faid company for propagating cf the 
Gofpel in New-England and the parts adjacent in America, and their fucceffors, thall and may 
for ever hereafter have a common feal, to ferve and ufe, for all caufes, matters, things, and 
affairs, whatfoever, of them and their fucceffors. And that it fhall and may be lawful to and 
for any thirteen, or more of them, whereof the governor of the faid company, for the time 
being, to be one, to appoint, alter, and make new the faid feal, from time to time, at 
their wills and pleafures, as they fhall think fit. And further, we will and ordain, and by 
thefe prefents, for us, our heirs and fucceffors, do declare and appoint, that there be, for 
the better ordering and managing of the affairs and bufinefs of the faid company, and their 
fucceflors, and for ever fhall be, one of the members of the faid company, and their fuc- 
ceffors, who fhall be, and.fhall be called the governor of the faid company; and to hold 
the faid office and place of governor of the faid company and their fucceffors, fo long as he 
the faid governor fhall well demean himfelf in the faid office and place, and that the faid 
governor fhall have hereby power, from time to time, to fummon, or caufe to be fummoned, 
any courts,.or meetings, of the faid company, as often as occafion fhall require. And we 
do, for us, our heirs and fucceffors, affign, name, conftitute, and appoint the aforefaid 
Robert Boyle, to be the firft and prefent governor of the faid company and their fucceffors, to 
hold and exercife the faid office, for fo long time as he the faid Robert Boyle thall well behave 
himfelf therein. And therefore we will, and by thefe prefents, for us, our heirs and fuc- 
ceffors, do give and grant unto the faid company for propagation of the Gofpel in New- 
England and the parts adjacent in America, and their fucceffors, that upon the death or re- 
moval of the faid governor, for the time being (whom for evil government, frequent ne- 
glect of attendance, or any other juft and reafonable caufe, we will, and by thefe prefents do, 
for us, our heirs and fucceffors, declare, fhall, and may, from time to time, be removed by 
the faid company, or any thirteen of them) it fhall and may be lawful to and for the faid 
company, or any thirteen of them, as aforefaid, at their wills and pleafures, to ele& and 
chufe any other members of the faid company, for the time being, into the pa of fuch 
governor, as fhall be dead, or removed, as aforefaid, to hold and exercife the faid office, or 
place, whereunto he fhall be fo elected and chofen, as aforefaid, for fo long time as he fhall 
and do refpectively well demean himfelf therein, And alfo, in cafe of the abfence of the 
governor, for the time being, whereby either the meeting of the faid company cannot well 
be fummoned, or held, or, being fummoned, canrot proceed, or act, therein ; that then 
the treafurer of the faid company, for the time being, to be chofen, as hereafter is expreffed, 
fhall, and hath hereby power and authority to fummon fuch meetings;. and then any five 
or more of the faid company, fo meeting together, fhall and may have power to about 
one of the faid members, fo meeting, to fupply the place and office of the governor, for the 
prefent. And to the end alfo the faid company may have a continual fucceffion, and may 
be the better fupplied, from time to time, hereafter, with fit and able perfons to be members 
of the faid company, in the place and places of fuch of the prefent members of the faid 
company herein above named, or any others that fhall hereafter be chofen to be members of 
the faid company, and fhall hereafter happen to die, or, as fhall, by reafon of their own 
affairs, or otherwife, defire to be difcharged, or otherwife fhall be removed from being 
any longer members of the faid company, we do likewife, for us, our heirs and fucceffors, by 
thefe prefents, give and grant unto the faid company for propogation of the Gofpel in 
New-England and the parts adjacent in America, and their fucceffors, that it fhall and may 
be lawful to and for the faid governor, for the time being, and company, and their fucceffors, 
or any thirteen, or more of them, whereof the governor, for the time being, to be one, to 
difcharge or remove any fuch perfon, or perfons, from being any longer member, or members, 
of the faid company, as aforefaid ; and by like order, at their wills, and pleafures, to ad- 
mit into the faid company, in the place of any of the faid member, or members, that fhall 
be dead, or removed, as aforefaid, any other, or fo many, fit and difcreet perfon, and per- 
fons, as they fhall fee caufe; fo as the number of the faid perfon, and perfons, to be at 
any time hereafter newly admitted, and to be members of the faid company, together with 
the then remaining members of the faid company, for the time being, do not in the whole 
exceed the number of five and forty perfons. And further, we will and ordain, and, by thefe 
prefents, for us, our heirs and fucceffors, do give and grant unto the faid company for pro- 
pagating of the Gofpel in New- England and the parts adjacent in 4merica, and their fucceffors, 
that they, or any thirteen, or more of them (whereof the governor of the faid company, 
for the time being, to be one) fhall and may elect and chufe one, or more, fit and able 
perfon, and perfons, member, or members, of the faid company, to be treafurer, or treafurers, 
of the faid company, for the time being; and one fit perfon to be clerk of the faid 
company, to write and ferve for the affairs of the faid company and their fucceffors; and 
all and every fuch other fic perfon, and perfons, and officers, as they fhall find meet and 
necefflary, to be ferviceable and ufeful to them, in fuch matters and affairs, touching and con- 
cerning the faid company and their fucceffors, as he, or they, fhall be employed in, and as 
they fhall fee caufe, to allow chem fuch falaries and allowances, in execution of the faid re- 
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fpective places, as they fhall think meet. And the faid treafurer, and treafurers, clerk, and 
all other officers, as aforefaid, to be fo chofen by them, for réafonable and juft caufe, to 
difplace and remove out of their place, or places, and other meet perfons, in their or any 
of their places, at the pleafure and difcretion of the faid company, and their fucceffors, or 
any nine, or more of them, fo met and affembled, to chufe and elect. And we do likewife, 
for us, our heirs and fucceflors, by thefe prefents, further give and grant unto the faid com- 
pany, and their fucceffors, that the faid company, and their fucceffors, or any nine; or more 
of them (whereof the governor of the faid company, for the time being; to be always one) 
fhall and may have full power and authority, by virtue of thefe prefents, to make, ordain, 
conftitute, appoint, and fet down, from time to time, fuch reafonable acts, orders; inftructions, 
and conftitutions, in writing, as to them, or any nine, or more of them (whereof the go- 
vernor of the faid company, for the time being, to be always one) fhall feem fit, good, 
wholefom, profitable, honeft, neceffary and convenient, according to their found difcretions; 
for the fupport of the faid company and their fucceffors; and for direéting how and’ in what 
manner the faid governor, treafurer, and treafurers, clerk, and other officers and jperfons, for 
the time being, trufted, and to be trufted and employed by the faid company and their fuc- 
ceffors, fhall and ought to demean, bear, and carry themfelves in their offices, places, and 
trutts, refpectively ; and for and concerning the managing, ordering, and difpofing of all 
and every the manors, lands, leafes, tenements, hereditaments, goods, chattels, money, or 
ftock of the faid company and their fucceffors, and for and concerning all and every other 
matters and things, incident unto, or that fhall, or may concern the fame, or any other the 
matters, or affairs, of the faid company and their fucceffors; and the fame acts, orders, in- 
ftructions, and conftitutions, fo made, and to be made, to revoke, alter, or change, and 
others, or new ones, to agree, make, ordain, conftitute, appoint, and fet down, in writing, 
as aforefaid, as they or any nine, or more of them, as atorefaid, fhall fee caufe ; fo as the 
faid aéts, orders, inftruétions, and conftitutions, or any of them, be not repugnant or con- 
trary to the laws and ftatutes of England, but thereunto conformable and agreeable. Never- 
thelefs, our intent and meaning is, that the governor of the faid company, for the time 
being, with any five or more of the other members of the fame, fhall have power, from 
time to time, upon all emergent occafions, to allow of all incident charges, for and touching 
the meetings of the faid company, and other neceffary expences, for the better managing of 
the affairs of the faid company. And to the end, that the yearly revenues, iffues, and pro- 
fits of all and every the manors, lands, leafes, tenements, and hereditaments, and alfo the 
goods, chattels, money, and ftock, of the faid company, and their fucceffors, may, from 
time to time, be faithfully laid out, difpofed, employed, and applied, for the promoting 
and propagating of the Gofpel of Chrift unto and amongft the heathen natives, in or near 
New-England and parts adjacent in America; and alfo for civilizing, teaching and inftructing 
the faid heathen natives, and their children, not only in the principles and knowledge of the 
true religion, and in morality, and the knowledge of the Engli/ tongue, and in other 
liberal arts and fciences; but, for the educating and placing of them, or their children, 
in fome trade, myftery, or lawful calling, we do ordain, and for us, our heirs and fucceffors, 
do, by thefe prefents, give and grant full power and authority to the faid governor, or 
any thirteen or more of the faid company, for the time being, under the common feal of 
the faid company and their fucceffors, from time to time, to nominate, conftitute, and ap- 
point, fuch and fo many fit and meet, perfon, and perfons, refiding in or near any of the 
colonies or plantations in New-England, aforefaid, and parts adjacent in America, to be com- 
miffioners for and on the behalf of the faid company and their fucceffors, to treat, contract, 
and agree with fuch minifters, {choolmafters, and others, refiding, and to refide in any the 
parts aforefaid, for fuch falaries, allowances, and recompences, to be from time to time made, 
given, and paid, to them, and every of them, for their labour, pains, and induftry, to be 
taken by them and every of them, in the duties and employments aforefaid. And alfo to 
treat, contraét, and agree with any other perfon, or perfons, there, for clothes, books, tools, 
implements, and other neceffaries, for the civilizing, employing, educating, or placing out 
any of the faid natives, or their children, that fhall own and profefs the proteftant religion, 
in Englifh families, or with and under Englifh mafters there, or otherwife, in fuch manner, 
as they, the faid commiffioners, in their good difcretions, fhall, from time to time, think 
fit, and to content, pay, and fatisfy all fuch contracts, bargains, and agreements, and all 
falaries, wages, and allowances, to fuch minifters, {choolmafters, and officers, as they fhall 
fo contraét and agree with and for the clothing and apparelling of any of the faid natives, 
or their children, and for books, tools, implements, and other neceffaries, for them, and for 
educating or placing them, or any of them, with, or under, any Englifh mafter, or matters, 
there, in any trade, myftery, or lawful calling, out of fuch monies, goods, and chattels, as 
fhall be, from time to time, fent, or made over, unto the faid commiffioners, fo to be ap- 
pointed, as aforefaid, or any of them, out of England, or any other the dominions of us, 
our heirs and fucceffors, by the faid company and their fucceflors, unto New-England afore- 
{aid, or any the parts adjacent in America, as aforefaid ; and alfo to do, perform and execute, 
all and every other aét and aéts, matters and things, which fhall, or may, any way tend or 
conduce to the ends aforefaid, in fuch manner, and according to fuch orders and inftructions, 
as the faid commiffioners, fo to be employed and intrufted, fhall, from time to time, a 
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from the faid governor, or any other nine, or more, of the faid company, for the time being ; 
which commiffioners, fo to be appointed, fhall, from time to time, givean account, in writing, 
of their proceedings herein, fo often as they fhall be thereunto required, by the faid governor, 
or any other nine of the faid company. And that a {upply of foreign coin, or monies, ac- 
cording to the abilities of the faid company and their fucceflors, may not be wanting, to be 
employed for and towards the ends and purpofes aforefaid, we do, by thefe prefents, for tis; 
our heirs and fucceffors, give and grant free licence, and full power and authority to the faid 
company for propagating of the Gofpel in New-England and the parts adjacent in America; 
and thei fucceffors, by dire¢tion, from time to time, of the governor, and any five, or more; 
of the faid company, for the time being, to fhip and carry, or caufe to be fhipped and 
carried, in any Englifh fhip, or veffel, within any the ports of this our kingdom of England; 
any quantity, or quantities, of Spanifh, or other foreign filver coin, not exceeding in the 
whole, in any one year, the value of one thoufand pounds, without any charge, or cuftom, 
for the fame, fo as, before fuch fhipping, the fame, or any part thereof, to be fo carried, 
as aforefaid, the quantity and quantities, and the value and values, of the faid foreign coin, 
fo to be fhipped and carried, be firft duly entered in the cuftom-houfe of us, our heirs and 
fucceflors, of fuch our port, or ports, of this our kingdom of England, where the faid 
foreign coin fhall be fo thipped; to be carried to New-England and parts adjacent in America, 
for any the ends, or purpofes, abovementioned ; any law, ftatute, act, ordinance, provifion; 
proclamation, or reftraint, to the contrary, in any wife, notwithftanding. And to the end, 
that what the faid company fhall be feized, interefted, or poffefied of, may, from time to 
time, be faithfully improved, applied, and difpofed, for the ends, intents, and purpofes 
herein before declared, and for the neceffary affairs and bufinefs of the faid company and 
their fucceffors only, and no other, we will, and, by thefe prefents, for us, our heirs and 
fucceffors, do, require and ordain, that the faid company and their fucceffors do yearly, and 
every year (if they fhall be thereunto required) by and upon the order and warrant of the. 
chancellor, or keeper of the great feal of England of us, our heirs and fucceffors, and of 
the treafurer of England of us, our heirs and fucceffors, and of the chief baron of the court 
of exchequer of us, our heirs and fucceffors, at Wesminfter, for the time being, or any two 
of them, make, deliver, and declare, a true and perfect account, before the faid chancellor 
or keeper of the great feal, treafurer and chief baron, for the time being, as aforefaid, ‘or 
any two of them, of all and every the goods, chattels, and ftock of the {aid company and 
their fucceffors, and alfo of the rents, iffues and profits of all and every the manors, lands, 
Teafes, tenements and hereditaments, and alfo of all and every fum and fums of money, re- 
ceived, ifftied and paid, by or for the ufe of the faid company and their fucceffors ; which 
faid account and accounts, as alfo the account of all and every perfon and perfons hereto- 
fore employed for the receiving or difpofing any rents, profits, or fums of money, limited 
or appointed for propagating the Gofpel in New-England ; we do, for us, our heirs and 
fucceffors, authorife and require the faid chancellor, or lord keeper, treafurer, and chief 
baron, for the time being, or any two of them, to hear, determine, and declare ; and, if 
they fhall find juft caufe, “fully to ratify, confirm, and allow of, all and every the receipts, 
payments, and difburfemients, in every fuch account and accounts, to be continued, made, 
and applied to or for the ufes, intents and purpofes aforefaid ; and after fuch declaration and 
allowance of every fuch account and accounts, to fign the fame, under their or any two of 
their hands; and to deliver, or caufe to be delivered, the faid account and accounts, fo to be 
declared, determined, and allowed of, unto the remembrancer of us, our heirs and fucceffors, 
of the faid exchequer, for the time being, to remain on record, in the cuftody of the faid 
remembrancer, for our ufe and information in the premifes, without any fee or reward, to 
be given, or paid, by the faid company and their fucceffors to the faid remembrancer, or 
any other perfon, or perfons, for the receiving and fafe keeping of the faid account and ac- 
counts, or any of them, or otherwife than for the entry and writing thereof. And laftly, 
we will, and, by thefe prefents, for us, our heirs and fucceffors, do grant unto the faid com- 
pany for propagating the Gofpel in New-England and the parts adjacent in America, and their 
fucceffors, that thefe our letters patents, or the inrollment, or exemplification of the fame, 
and all and every the matters, and things, powers, licences, and authorities, in the fame con- 
tained, fhall be, from time to time, good, valid, fufficient, and effectual in the law, in and 
by all things, according to the true intent and meaning thereof; and fhall be conftrued, 
adjudged and taken, as well in all our courts within England, or elfewhere, moft beneficially 
and largely, and for the benefit and advantage of the faid company and their fucceffors, 
any law, ftatute, act, ordinance, provifion, proclamation, or reftraint, to the contrary here- 
tofore had, made, ordained, provided, or publifhed, or any other matter or thing whatfoever 
to the contrary in any wife notwithftanding. In witnefs whereof we have cauled thefe our 
letters to be made patent; witnefs ourfelf, at Wefiminfier, the feventh day of February, in 
the fourteenth year of our reign, 
By writ of privy {eal. 
a ge ae HOWARD. 
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An exact copy of the laft will and teftament of the honourable 
Robert Boyle. Life, p. 84. 


N the name of God, Amen. I Robert Boyle, of Stalbridge, in the county of Dorfet, 
| ef; youngeft fon of the late right honotrablé Richard, earl of Corke, deceafed, being, 

God be praifed, of good and perfeét memory, and taking into due and ferious confi. 
deration the certainty of death, and the uncertainty both of the time and manner of it; be- 
ing likewife defirous, when I come to die, to have nothing to do but to die Chriftianly, with- 
out being hindred by any avoidable diftrations from employing the laft hours of my life 
in! fending up my defires and meditations before me to heaven, do, this eighteenth day of 
July in the third year of the reign of our fovereign lord and lady William and Mary, by the 
grace of God King and Queen of England, Scotland, France, and Ireland, defenders of the 
faith, c. and in the year of our Lord God one thoufand fix hundred ninety and one, make 
and ordain this my laft will and teftament in writing, in manner and form following. 

First and chiefly, I commend my foul to Almighty God, my Creator, with full confidence 
of the pardon of all my fins in and through the merits and mediation of my alone Saviour 
Jefus Chrift ; and my body I commit to the earth, to be decently buried within the cities of 
London or WeftminSter, in cafe I die in England, without efcutcheons, or unneceffary pomp, and 
without any fuperfluous ceremonies, and without the expence of above two hundred and 
fifty pounds, and alfo without being unneceffarily diffected or difembowelled ; and if it fhalk 
appear neceflary, that my body be opened, then my will is, that it be performed very pri- 
vately, and in the prefence of none but the phyfician, or chirurgeon, and his attendants, and 
of my domeftics, or very near relations. 

Anp as touching my temporal eftate, wherewith God of his goodnefs hath been pleafed 
to endow me, I difpofe thereof in manner and form following ; that is to fay ; 

I crve and bequeath unto my dear fifter, the lady Catharine, vi{countefs Ranelagh, a {mall 
ring, ufually worn by me on my left hand, having in it two {mall diamonds, with an emerald 
in the middle; which ring being held by me, evet fince my youth, in great efteem, and worn 
for many years fora particular reafon, not uhknown to my faid fifter, the lady Ranelagh, I do 
eatheftly befeech her, shy faid fifter, to wear it in remembrance of a brother, that truly ho- 
noured, and moft dearly loved her. 

IrEm, I gtve to the faid lady Ranelagh all my manufcripts and collections of receipts, 
whether of my own hand-writing; or others, unléfs I do otherwife difpofe of all or any of 
them before my deceafe; befeeching her to have a care, that they or any of them come not 
to the hands or perufal of any, to whom fhe thinks, that if I were alive, I thould be un- 
willing to have them communicated. And I do likewife devife unto her the fum of 3004, 
(and all intereft,) which I forrtretly lent her upon enlarging the dwelling-houfe in the Pail- 
Mall, which fhe now lives in. 

rem, whereas by my deceaft the gteateft part of thy intailed lands in Zre/and will come to 
my deat and eldeft brother, Richard, now earl of Burlington and Corke, I do hereby give and, 
bequeath unto him a Sardonyx feal ting, which I ufually wear on my little finger, befeeching 
him to acctpt of it, and weat it fot my fake, as a teftimony of my unfeigned affection, and 
of my fenfe of his gteat kindnefs and many favours towards me; and beg of him to believe, 
that it doth riot afflict me, that I Have not children of my own to inherit my intailed lands, 
finte they are, by that defect, to teturn to him, the truly honourable head of our houfe and 
family. 

Ire, I give and bequéath uHto my dear brother, the lord vifcount Shannon, the beft 
watth I fhall die poffeffed of, to put ‘hii in mind of my conftant kindnefs and affeGtion, 
which I endeavouted to expréfs by my voluntary yearly expence in keeping up the manor 
hovife of Stafbridgé, without itténdiny to live in ft, for his fake. 

Trem; I give and devife unto my worthy friend Richard Newman of Weltmingter in the 

county of Middlefex, cm a picte of plate of the Value of rod, fterling, as a teftimony of 
my fefembrahce of his kindnels, which I defire him to continue by affording his affiltance, 
if there be océdfidn, to my exectitors hereafter natned. 
~ Item, I give and bequeath unto my faithful friend Fobn Nicholls, Gent. ftewatd of the 
courts ef my manor of Sralridge, a piece of plate of the value of 10). {terling, to be 
within the {pace of one year next after my decéafe delivered unto him by my executors, as a 
teftirtiény of my temembrante ad: affection ; Heréby making him the fame earneft requeft, 
that I have hereby made to Mr. Richard.Newman. 

Irem, I give and devife unto thé right réverend father in God Gilbert, lord bifhop of 
Salfoury, my great Hebrew bible with filver clafps, as a {mall token of my great refpect for 
him, and fenfe of his favours to me. 
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Irem, I give and devife unto Thomas Smith, now my fervant, thirty pounds, in cafe he be 
with me, or in my fervice, at the time of my death; but in cafe of his departure, or removal 
from me, before that time, then my will is, that he hall have twenty pounds, and no 
more. 

Irem, whereas my fervant John Warr the younger is indebted unto me in the fum of 507, 
by bond or bill obligatory, my -will is, that his faid debt be remitted and difcharged. 

“Irem, whereas I had fet apart, among other things, the fum of 400 /. for certain pious 
ufes ; and whereas his late Majefty King Charles the fecond having, by his fpecial grace and 
favour, without my feeking, or knowledge, been pleafed to conftitute me governor of thé 
corporation for propagating of the Gofpel amongft the heathen natives of New- England and 
other parts of America, hath thereby given me opportunity to difcern that work to be un- 
queftionably pious and charitable ; and whereas I have given and paid the fum of three hun- 
dred pounds towards that piety ; I do hereby give and devife the fum of one hundred pounds’ 
more to the faid corporation (though by reafon of ficknefs and infirmity I have refigned the 
office of governor) to be fet afide and employed as a ftock for the relief of poor Indian con- 
verts, which I hope will prove of good effect for the advancement of the pious work, for 
which they are conftituted, and in which I heartily pray him, whofe glory the work itfelf 
tends unto (and I hope the perfons intrufted with it aim at) to give them a profperous 
fuccefs. 

Irem, to the Royal and learned Society for the advancement of experimental knowledge, 
wont to meet at Greham college, I give and bequeath all my raw and unprepared minerals, 
as ores, marchafites, earths, ftones (excepting jewels) ésc. to be kept amongft their col- 
le€tions of the like kind, as a teftimony of my great refpect for the illuftrious Society and 
defign, wifhing them alfo a moft happy fuccefs in their laudable attempts to difcover thé 
true nature of the works of God, and praying, that they and all other fearchers into phyfical 
truths may cordially refer their attainments to the glory of the Author of Nature, and the 
benefit of mankind. 

Irem, to my worthy friend and phyfician, Sir Edmund King, Knt. I give and bequeath a 
filver ftandith of the value of 307. fter]. as an unfeigned, though flight teftimony of the 
jue efteem I have of his worth and fkill, and the fenfe I have of his particular care of me and 

indnefs for me. 

Item, I give to Mr. Robert Hooke, now profeffor of rnathernatics in Grefham college, my 
beft microfcope and my beft loadftone, which I fhall have at the time of my death. 

Item, J give and bequeath unto Mr. John Dwight and Mr. ohn Whitiane, once my fer- 
vants, each of them a ring of 54 price. 

Irem, I give and bequeath unto Mr. Chriffopber White, once my fervant, § /. fterl. 

Item, I give and bequeath unto Mr. Fobn Milne and Mr. Hugh Gregg, once my fervants; 
each of them a ring of 6/7. price. 

Irem, I give unto Nicholas Watts, my bailiff of the manor of Stalbridge, a piece of plate of 
the value of 107, or 10/. fterl. in money, in lieu thereof, to be at his own choice. 

Item, I give unto my aforefaid fervant Job Warr, 401, and the one half of my wearing 
apparel and linen, in cafe he be with me at the time of my death; but otherwife to have 
no fhare of my apparel or linen. 

Anp I give to Robert St. Claier, my fervant, the fum of 15 /. and the other half of my 
apparel and linen, in cafe he continues to be my fervant, at the time of my death: if he 
doth not, then I give to him a ring of 6/. price only. And to Dr. Fredrick Slare, late my 
fervant, a ring of 81. 

Anp I make and ordain my faid dear brother, Richard earl of Burlington and Corke, and 
my faid dear fifter, the lady Ranelagh, and Fobn Warr the younger, gent. my prefent fervant, 
fole executors of this my laft will and teftament. 

Item, I give and devife to my faid executors all my eftate, right, title and intereft of, in, 
and to a certain leafe, bearing date in or about the month of made by the corporation. . 
of mines royal, or their authority, unto William, lord vifcount Brounker, Sir Robert Moray, Knt. 
late lord Brereton, and myfelf, of a mine, or mines, in or near the parith of A/bury in Chefbire, 
for 41 years, or thereabouts. . . , 

Item, whereas the executors of Fames Watfon, late alderman of the city of Dubkin, and 
Abrabam Richens, Yate of the fame city, merchant, or fome one of them ftand indebted to 
me in nine hundred and fixty pounds, or thereabouts, towards fatisfaCtion whereof I have 
received the fum of fourfcore pounds, or fomewhat more, for a houfe in Dames-treet, Dubin, 
fold by me to my once worthy friend, Sir Fobn Temple, Knt. deceafed, formerly matter of 
the rolls; which houfe was made over unto me, amongft other things, towards fatisfaCtion of 
the faid debt, upon a decree, which I obtained in the then called the court for the admini- 
ftration of juftice fitting at Dublin aforefaid. And whereas the faid debt of g60/. or there- 
abouts, faving and except the 80/7. or fomewhat more, fo as aforefaid beforementioned to be 
received, is ftilldue and owing; I give and devife the fame, with all writings of what kind 
foever thereunto belonging, and the proceed of compofition for the faid debt, whenfoever 
it fhall happen, to be made unto my executors; and I do hereby will and declare, that all 
and every of my bequefts aforefaid unto the {aid Richard earl of Burkngton, the lady Ranelagh, 
and Fobn fats my fervant, jointly; as executors, and in that capacity, fhall not be for their 
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own private ufe, but only in truft for and towards the payment of my debts and legacies 
hereby devifed, and towards and for performance of this my laft will and teftament, and to 
and for no other ule or ufes whatfoever. 

Anp as touching the difpofition of all and fingular my caftles, manors, lordfhips, mef- 
fuages, lands, tenements, and hereditaments in the kingdom of Ireland, which I have power 
to difpofe of, this is the laft will and teftament of me the faid Robert Royle made and declared 
the day and year firft above written, viz. 

I cive and devife unto the right honourable Richard earl of Burlington and Corke, my dear 
nephew the honourable Henry Boyle, Efq; of Caftle-Martyr in the county of Corke, and Sir 
Robert Southwell of Kingfale in the kingdom of Ireland, all my eftate, right, title, intereft, 
and demand whatfoever of, in, and unto the caftle, town, manor, and lands, being nine 
plow-lands and half, or thereabouts, of Bustevant, and the moiety of the lands called Buttevant 
and Rices lands in the county of Corke, feveral years fince mortgaged to my father and unto 
me for the fum of 2000/. fterling, or thereabouts, and after my father’s deceafe leafed by me 
under certain covenants and conditions for thirty one years unto lieutenant colonel Agmondelham 
Mujfchampe for about the fum of fix fcore pounds per anv. and now or lately in leafe to Denny 
Mufchampe, Efq; and alfo all my eftate, right, title, intereft, claim, and demand whatfoever, 
of, in, and to all and fingular the towns, lands, tenements, and hereditaments of Rathenege, 
and four pounds chief rent iffuing out of the lands of Tuvmore and Ballytramly by the name of 
five Caftles, all lying in the aforefaid county of Corke, and all my eftate, right, title, intereft, 
and demand whatfoever of, in, and to the impropriate reCtory of Adare alias Athdare in the 
county of Limerick in Ireland ; and alfo all my eftate, right, title, intereft, and demand what- 
foever of, in, and to the caftles, towns, and lands, containing two plow-lands and half (be 
it more or lels) of Ballydangan, Killcroyne, and Ballybrittas, heretofore mortgaged to my {aid 
father for the fum of 1000/. or thereabouts, to have and to hold all and fingular the {aid 
caftles, manors, lordfhips, meffuages, lands, hereditaments, and premifes of Buttevant, Rices 
lands, Rathenege, and the 44, a year chief rent of impropriation of Adare, the two plow- 
lands and half of Ballydangan, Killcroyne, and Ballybrittas, and all other the premifes and fum 
or fums of money therefore or thereout due and payable unto me, with all my eftate, right, 
title, intereft, claim, and demand whatfoever in and to the premifes, and every part, mem- 
ber, and appurtenances of them, every or any of them; and alfo all deeds, evidences, and 
writings whatfoever for or concerning the premifes or any part thereof, to them the faid Richard 
earl of Burlington, the honourable Henry Boyle, Efq; and Sir Robert Southwell, and their heirs 
and affigns for ever, as fully and in as large and ample a manner, as the premifes or any part 
thereof are or invefted in, defcended, come, given, devifed or bequeathed unto me the faid 
Robert Boyle, upon {pecial truft and confidence notwithftanding, and to and for the only ufes, 
intents, and purpofes in and by this will and teftament limited and declared, and to and for 
no other ufe, intent, or purpofe whatfoever : that is to fay, that they the faid Richard earl of 
Burlington, the honourable Henry Boyle, Efq; and Sir Robert Southwell and their heirs, fhall, 
after my death, by and with the advice of my executors, fell the faid refpective premifes, 
and pay the money thereby raifed, as alfo the profits until fale, unto my faid executors, to and 
for the ufes herein expreffed. 

Irem, I give unto my faid executors all and every fuch fum and fums of money, as fhall 
be raifed out of or by fale of my faid lands ; and alfo all my printed books, goods, chattels, 
plate, monies, jewels, aad credits whatfoever, and herein before bequeathed, limited, or ap- 
pointed unto them, to and for the only ufes, intents, and purpofes hereafter alfo in and by 
thefe prefents limited, expreffed, and declared, and to and for no other ufe, intent, or pur- 
pofe, whatfoever: that is to fay, to the intent and purpofe, that the faid Richard earl of Bur- 
Hington, lady Ranelagh, and Fobn Warr, their heirs, executors, adminiftrators, or affigns, thall 
with what convenient {peed they can, after my deceafe, by fale or compofition, (though upon 
terms advantageous to the buyers) fell and make money of all the faid caftles, lands, mort- 
gages, goods, and chattels, cattle, plate, jewels, and credits by this my laft will and teftament 
bequeathed unto them, or to my faid truftees, Richard earl of Burlington, the honourable 
Henry Boyle, E{q; and Sir Robert Southwell, and fhall, in fome convenient time after my 
deceafe, out of the proceed of the faid fale or compofitions duly and fully fatisfy, pay, 
and difcharge as well all the feveral debts and fums of money (at prefent not amounting to 
much) which I now do, or at the time of my deceafe fhall owe to any perfon or perfons 
whatfoever, and the charges of the funeral of my body; and alfo all fuch legal engagements, 
as [ have undertaken to perform to any perfon or perfons whatfoever; efpecially to my 
cenants of my manor of Stalbridge: and from and immediately after my debts and funeral 
charges, and all fuch legacies, as I have above by this my will given and bequeathed, fhall 
be difcharged and paid, and my aforefaid engagements made good ; then my will is, that 
the reft, refidue, and remainder of the proceed of the fale of, or compofition for all the faid 
lands, mortgages, and chattels hereby devifed and bequeathed unto the faid Richard earl of 
Burlington, lady Ranelagh, and Fobn Warr, my {aid executors, fhall be by them fummed up: 
and that in the firft place they do diftribute among the poor (having therein a fpecial regard 
unto the poor of the parith of Stalbridge, and of the parith of Fermoy, in the county of Corke, 
in the kingdom of Jre/and, and other parifhes in that kingdom, where any of my lands do lie) 
the fum of 3004. fterl. and next after the diftribution thereof the fum of 2004. fterl. ah 
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amongft the much diftreffed perfons of all qualities, that have been forced or frighted out of 
Ireland, and that fhall happen to be in or near London, Briftol, Chester, or Liverpool, at the 
time of my deceafe ; which fums with refpect chiefly to fome things, that occurred in a gra- 
cious deliverance, that was vouchfafed me in great diftrefs,-I think fit to charge my execu- 
tors with the payment of after my deceafe. And alfo in the next place, that after the diftri- 
bution of the fums of 3007. and 200/. as aforefaid, and alfo after the payment of the fum 
of 6624, 45. to the abovementioned Sir Robert Southwell, to be diftributed by him amongft 
the incumbents, refidents, and widows and children of fuch as have been incumbents and 
refidents in the feveral parifhes, of which I have the impropriations in the kingdom of 
Ireland, and to fuch of them, and in fuck proportion, as the faid Sir Robert Southwell] fhall 
think moft needing and deferving of the fame$ that then they pay to my friends and kindred, 
named in the fcedule to this my will annexed, the refpeétive fums therein expreffed, in the 
whole amounting to the fum of four hundred pounds; and after payment thereof I will and 
devife all the refidue and remainder of my goods and chattels, real and perfonal, and of the 
money to be raifed by the fales aforefaid by this my laft will above directed to my faid dear 
fifter, the lady Ranelagh, with this defire neverthelefs, and my will is, that in cafe the faid 
refiduary part of my faid eftate fhall amount (2s I verily believe it will by far) to more 
than 800/ fterl. over and above the legacies and bequefts above devifed and difpofed of, that 
then my faid dear fifter do retain and enjoy, for her own ufe, the fum of 20c/. fterl. over 
and above the 300/, debt above. remitted to her (my intention being, that fhe fhall be 
benefited in the total to the value of 500/. fterl. by this my laft will and teftament) and 
this legacy being from the beforementioned refiduary part of my eftate, then my will is, that 
the overplus be laid out by my faid dear fifter, in cafe fhe furvive me, and in cafe of her 
death, by my executors, in fuch manner, as by my codicil or other writing under my hand 
I fhall hereafter dire&t; and for want of fuch direction for charitable and other pious and 
good ufes at her or their direction. But I do chiefly recommend unto her and them the lay- 
ing of the greateft part of the fame for the advance or propagation of the Chriftian religion 
amoneft infidels ; and I hope my relations and friends will believe my intentions to be as good 
towards them now, as when I thought I had eftate more confiderable to difpofe of than now 
I have (efpecially having of late years loft, by the breaking of goldfmiths and others, 
above 1500 /. and fince that, by the unfaithfulnefs of my receiver in Ireland, above 900 /. 
and fince that alfo by the deftructive infurrections and war, that hath happened in Ireland, 
the whole income for above two years laft paft of my eftate there) and will therefore accept 
in good part of what legacies fhall be prefented unto them by my executors, confidering, 
that it is the duty of every honeft man to prefer doing of acts of juftice before thofe of 
kindnefs, when he is not fure he is able to do both at once. 

Anp whereas divers lands and tenements, by this my will above directed to be fold, were 
originally mortgaged eftates, to the end therefore that the heirs of the mortgagers may have 
no juft caufe to complain, nor the buyers be miftaken in their purchafes, I do hereby declare, 
direct, and appoint, that in cafe my coufin » the heir of Sir Piercy Smith, long 
fince deceafed, fhall defire, within the {pace of one year after notice given him by my execu- 
tors, to redeem the impropriate rectory of Adare, which was mortgaged by the faid Sir 
Piercy Smith for 1000 /. and fhall not do the fame, that then, upon his releafing of ail his 
right and equity of redemption, the fum of 66/. fhall be paid to him out of the proceed 
and fale of the faid rectory, as a gift or legacy from me to him. But my will is, chat the 
faid fum of 667. fhall not be paid unto him, unlefs he releafe as aforefaid within one year 
after the notice aforefaid. And whereas the caftle, town, and lands of Ballydangan, Killcroyne, 
and Ballybrittas aforementioned were heretofore transferred by me to my honoured coufin 
Michael, archbilhop of Armagh, and primate of all Jre/and, to have and to hold to the faid 
archbifhop and his heirs, from and after the determination of divers years yet to come and 
expire: and whereas fome years fince, when the faid lands were ready to come into my hands, 
I made a promife to leafe the faid premifes to my abovenamed dear brother, the ear] of Bur- 
Fington for all my term and intereft therein under the rent of 60/7. per ann. or thereabouts dé 
claro, 1 do hereby ratify and confirm my faid promife, and do will and appoint, that he fhall 
hold and enjoy the fame under the rent of 602. per ann. during all the refidue of my faid term 
and intereft, which fhall be to expire at the time of my death. 

Lastiy, I do hereby earneftly defire my faid executors to fee this my will, and my trufts 
in them repofed, faithfully performed, as they hope or defire to have their own wills faith- 
fully performed. But for as much as by reafon of the uncertainties of the times it may 
happen (which God forbid) that my eftate may meet with fome further misfortunes, where- 
by it fhall be fo weakened as not to be fufficient to difcharge all the legacies by this my will 
bequeathed; then my will is, that after the payment of 3007. by me devifed to the poor, 
and the fum of 200/. by me devifed to the much diftrefled perfons of all qualities, &c. as 
aforefaid, mentioned to be in refpect of a deliverance from a diftrefs (which I hereby will 
fhall be obferved) that then my other legatees fhall each of them be refpedtively abated their 
legacies, in proportion to what my faid eftate fhall fall fhort of my faid other legacies, above 
by me devifed. 

In witnefs whereof, I the faid Robert Boyle, revoking and difannulling all other and former 
wills, teftaments, and bequefts, have to every fheet of this my laft will and teftament, a 
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tained in feven fheets of paper, fet my hand, and to the laft of them my feal, the day and 
year firft abovewritten. 
Robert Boyle. 


Stcnep, fealed, publifhed, and declared by the abovementioned Robert Boyle, as his laft 
will and teftament, the day and year firft abovewritten in the prefence of us, 


Lfaac Garnier, 
John Caddick, 
Fames Oglebey, 
William Fobnfon. 


A fchedule in my will referred unto, for the difpofition of 4007 which I will 
fhall be paid to the perfons herein after fet down, in fuch proportion to each 
perfon, as is herein exprefled: viz. 


Imprimis, to my honoured and dear nephews, the earl of Barrimore, 30/. the earl of 
Ranelagh, 301. Charles lord Chfford, 301. Capt. Robert Fitz-gerald, 301. Capt. Henry Boyle, 
ol. 

: Item, to my honoured and dear nieces, the countefs dowager of Thanet, 30]. the countefs 
dowager of Clancarty, 30). the lady vifcountefs of Powers-Court, 301. the lady Francis Shaen, 
301. the lady Catharine Fitz-gerald, 30/7. and to Mrs. Ehzabeth Melfter, not to make a dif- 
ference between her and my other nieces in my affection, no more than there is in their re- 
lation to me, but becaufe of her peculiar circumftances, I give 100 /. 
Robert Boyle. 


Tuis is the {chedule referred to and mentioned in the fifth fheet of this the laft will and 
teftament of the honourable Mr. Robert Boyle, as a part thereof, and was by his appointment 
annexed hereunto, and, at and before the enfealing and publifhing this his will, figned by 
him in the prefence of us, 

fames Garnier, 
Fobn Caddick, 
‘James Oglebey, 
William Fobnfon. 


Wuereas an act of parliament in Ireland, intitled, 41 A@ for the better Execution of his 
late Majefty King Charles the fecond’s gracious Declaration of the Settlement of bis Kingdom of 
Ireland, and Satisfattion of the feveral Interefts of Adventurers and Soldiers and others the Subjetis 
there, it was enacted (amongft other things) that I Robert Boyle, my executors, adminiftrators, 
and affigns, fhould and might, for and during the term of thirty one years, have, hold, and 
enjoy all and fingular the impropriations of or belonging to the refpective abbies late diffolved, 
monafteries, religious houfes, priories or parifhes of Ballytubber, in the county of Mayo, 
Kyockmoy-Kireleulta Iran, alias, St. Mary’s Athenrge, and Dunmore in the county of Galway, 
and Tyhone in the county of T#pperary, or any of them, together with all the impropriate 
tythes and rectories and appurtenances of the faid impropriations, tythes, and reCtories, or 
belonging thereunto, which belong unto, or by that act were vefted in his late Majefty to any 
of the ufes therein before mentioned, according to the tenor and effect of fuch grant or grants, 
as had, or then were, or then after fhould be paffed unto me thereof by his late Majefty’s 
letters patents in that behalf, I or they paying yearly for the fame double the exchequer or 
crown rent referved thereupon in the year 1641: now I the faid Robert Boyle do hereby 
sive and devife to my dear brother Richard earl of Burlington and Cork, in Ireland, the right 
honourable Fobn lord vifcount Mafferine, Clotwarthy Skeffington, Efq,; of the county of 
Antrim in Ireland, and Sir Peter Pett, Knt. their executors, adminiftrators, and affigns, the 
fourth part (the whole in four parts to be divided) of the faid impropriations and premifes 
in and by the faid aét granted, limited, or appointed by me to be held and enjoyed during 
the faid term of one and thirty years upon truft, to be by them employed and difpofed for 
fuch good and pious ufes, as I fhall from time to time declare or appoint it, or in default of 
fuch appointment, after the death of me the faid Rodert Boyle, then for fuch pious and good 
ufes, as my faid truftees in their beft judgments and confciences fhall think to be moft agree- 
able to my intent. And I devife the one moiety or half part of the other three parts of 
the premifes unto the executors or affigns of my late dear fifter-in-law Margaret, countefs 
dowager of Orrery, for all the refidue of the term, that fhall be to come at the time of my 
death, And as to the other moiety of the faid three parts, I devife the fame to the right 
honourable Elizabeth, countefs dowager of Angle/ey, her executors and affigns, for all the refi- 
due of the term, that fhall be to come at the time of my death; and in cafe of her dying 
before me, I devife the fame to her executors, adminiftrators, and affigns. 

I : 
In 
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In witnefs whereof I have hereunto fet my land and feal the 25th day of July, in the year 
of our Lord God 1691. 


; Robert Boyle. 


-SIGneD, fealed, and publifhed by the abovenamed Rober? Boyle, as part of his laft will in 
the prefence of us, 


Tfaac Garnier, 
oe Robert St. Claire, 
ee . Wilkam Fobujon, 
2 . Fames Ogkebey. 


" : : : f 

Memoranpom, that wheréas I had thoughts of difpofing to good ufes of what mon 
came to my hands on the fcore of my thare of the grants mentioned in the codicil, where- 
unto this paper is annexed; to be granted: to me by his late Majefty King Charles the fecond, 
in the act of fettlement of his kingdom of Ireland + and whereas I myfelf living in Enghind, 
found it difficult to meet with perfons every way qualified to be employed in the laying out 
of fuch money to the ufes J defigned, by which means there remains yet undifpofed of the 
fum of 2002, which is now in the hands of the Eatt-India company of merchants of the 
city, of London, for fecurity whereof I have their writing or bill under their common feal, 
dated the 20th day of May 1681; which faid writing or bill, together-with the benefit, in- 
tereft, and increafe thereof, I have, by indenture of affignment affigned, transferred, and fet 
over unto Sir Henry fours, of London, Bart. by the name of Henry AfourS, of London, Efq; 
in truft (as by the faid indenture dated the oth day of January 1684, relation being there- 
unto had, may appear) to and for fuch ufes, intents, and purpofes, as I thould at any time 
afterwards direct or appoint : and I having hitherto made no direétion or appointment, do 
hereby, in cafe I difpoie not otherwife of it, or any part of it, during my life-time, devife, 
leave, and bequeath the faid fum of money, with the benefit, intereft, and increafe thereof, to 
my truftees, Kichard earl of Burlington and Corke in Ireland, the right honourable Fobn lord vif- 
count Maffereen, Clotworthy Skefington, Efqs. and Sir Peter Pett, their executors, adminiftrators, 
and affigns, to be by them received and, difpofed of to the:fame ufes, for which I intryft them 
with my fhare of the imprépriations of Ballytubber, Knockmoy, Sc. mentioned in the fore- 
going codictl And in cafe that within fome reafonable time. after my deceafe my title to the 
premifes, or any of them, or to the money received by:me on the {core of any of them, fhall 
not be queftioned, or like to be called in queftion, to the prejudice of my executors, then 
my defire is, that the tryftees may diftribute the faid fum, according as their confciences and 
difcretion fhall dire&t.them, among the preaching. minifters (whether parfons, rectors, vicars, 
or curates) that have beftowed their pains as incumbents in the parithes or churches granted 
to, me by the aforefaid act, fince they came into my quiet poffeffion, or to ‘their poor widows 
or children, the faid truftees being defired to have regard in the diftri 
orthodoxnefs of the p ons, to their pains and faithfulnefs in ‘performing ‘the work of their 
miniftry, to the fmalnefs of the worth of their livings, and to the confiderablenefs of in- 
come they, yield the impropriation: And by this direction -I.defire and charge my {gid truftees 
to take théir meafures in difpofing of the: future income ot-proceedof all that I have in- 
trufted them with ; only in cafe i thall appear to them for weighty reafons, that fomewhat 
may be fpared for fome other eminently-good- and. pious ufe -or ufes, they-are left at liberty 
to ufe their difcretion therein provided the main part of thé abovementioned money and 
future income be. employed for the encouragement of pigié: preaching minifters in the {aid 
impropriations. — | i... 4 a en 

Wuereas I have an intention to dettle in my life-time the fum of gol, peF ann. for eyer; 
or at leaft for a confiderable symber of years, torbe for aa annual falary for fome iearned di- 
vine, or preaching minifter,- from tithe to time, to be elected: and tefident within the city of 
a ”, or circuit of the bills,ef mortality, who thall be injoifed-to perform the offices follow- 
ing, viz. firft to preach eight fermons in: the year for proving thé Chriftian religion againft 
notorious Infidels, viz. Atheifts, Theifts, Pagans, Jews, dnd Mahometans, not defcending 
lower to any .controverfies, . that are among: Chriftians themfelves ; thefe lectures to be on the 
firft monday of the refpective months of January, February, -March, April, May, September, 
October, November, in fuch church, as my truftees herein named fhall from time to time 
appoint. | 

ySECONDLY,, to be affifting to all companiés, ahd encouraging of them in any undertaking 
for Propagating the Chriftian religion to. foreign:parts. . 9 | °. 

HIRDLY, to be ready to fatisfy fuch real {cruples, as any may have concerning thefe 
matters,.ang to,anfwer fuch objections or difficulties, as may be ftarted, to which good an- 
{fwers haveanotiyst been made. 

Anp. wibres 4d have not yet met with a convenient purchafe of Jands of inheritance for 
accomplifhing fuch my intention, I do therefore will eg ordain (in cafe it thall pleafe a 
to.take me, bence before fush-fettlement -bé smade) .that all my tmeffuage or dwelling-houfe in 
St. Michael's, Crooked-Lane, Longe, which (f thold iby leafefor-a.certain numberof years yet to 
comey, fl ftand and bechanged during thes remaitider-of fudh-térm as fhall BE to. comie ‘and 
expire at the time of my: deggate, with .the payment of ‘the cledftyearly rent and profits, that 
Wop. dd fall 
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fhall from time to time be made thereof (ground-rent, taxes, arid neceffary reparations beifig 
firft to be deduéted) to be paid to fuch learned divine, or preaching minifter, for the time 
being, by quarterly payments, that is to fay, at Midfummer, Michaelmas, Chriftmas, and 
Lady-Day, the firft payment to begin at fuch of the faid feafts, as fhall firft happen next 
after my deceafe, and fhall be made to fuch learned divine, or preaching minifter, as fhall 
be in the employment at the time of my death, during his continuance therein. And I will, 
that after my death Sir Fobn Rotheram, ferjeant at law, Sir Henry Afburft, of London, Kot. 
and Bart. Yhomas Tenifon, doctor in divinity, and Fobn Evelyn fenior, Efq; and the furvivors 
or furvivor of them, and fuch perfon or perfons as the furvivor of them appoint to fucceed 
in the following truft, fhall have the election and nomination of fuch leéturer, and alfo hall 
and may conftitute and appoint him for any term not exceeding three years, and at the end 
of fuch term fhall make a new election and appointment of the fame ot any other learned 
minifter of the Gofpel refiding within the city of London, or extent of the bills of mortality, 
at their difcretions. And I do hereby will and ordain this my codicil to be a part of my laft 
will and teftament. ‘Witnefs my hand and fea], this 28th day of July in the year of our 
lord 1691. 


Robert Boyle. 


SiGNED, fealed, publifhed, and declared by the honourable Robert Boyle, to be a codicil to 
and part of his laft will and teftament, in prefence of us, 
Ifaac Garnier, 
Robert St. Claire; 
Fames Oglebey, 
Wilham Fobnfor. 


Wuereas fince the making and executing of my laft will and teftamertt, feveral perfons 
are brought to my remembrance, whom J fhould have made legatees in my faid will, had 
I thought upon them before my finifhing thereof ; and being unwilling, that they fhould be 
wholly deprived of my intended kindnefs to them; wherefore I have thought fit to infert 
their vere names and legacies in this my codicil, which I hereby declare to be a part of my 
faid will. 

Imprimis, I give and bequeath unto my coufin Mrs. Catharine Molter, daughter of my 
niece Mrs. Elizabeth Molter, the fam of 100/. to be paid unto her, when fhe fhall have at- 
tained to her age of 21 years, or upon the day of her marriage, which fhall firft happen. 

Irem, I give and bequeath unto Sir Robert Southwell the {um of twenty pounds, 

Ire, I give and bequeath unto Sir Henry Afburft, Knt. and Bart. the fum of twenty 

ounds. 
. IrEm, I give and bequeath unto Sir Wiliam Afburft, Knt. and alderman of the city of 
London, the fum of twenty pounds. 
Irzm, I give and bequeath unto Sir Yohn Rotheram, ferjeant at law, the fum of twenty 
ounds. 
u Irzm, I give and bequeath unto my fervant William Fobnfon the fum of fifteen pounds. 

Ire, I give and bequeath unto fuch a number of the French proteftant refugees inhabit- 
ing in and about the cities of London and Weftminfter, as my executors fhall think fit to pitch 
upon, and fhall judge to be moft neceffitous, the fum of 100/. to be divided amongft them, 
according to the difcretion of my faid executors. 

Awnp whereas Nicholas Courtney, in the Inner-Temple, Efq; is arid hath been for feveral years 
indebted unto me in the fum of 150/. principal money, befides intereft for the fame during 
the time he hath had the faid money ; now in confideration, that the faid Nicholas Couriney 
hath done fome bufinefs for me in my life-time, I do hereby remit and fully difcharge him, 
his executors, and adminiftrators of and from all the intereft money, which now is or fhall 
be due unto me from him or them at the time of my deceafe. And I do hereby declare, 
that this codicil fhall be added to my laft will and teftament, and be a part thereof. In 
witnefs whereof I have hereunto fet my hand and feal, the goth day of July, in the third 
year of the reign of our fovereign lord and lady, King Wiliam and Queen Mary, over 
England, Sc. Annoque Domini 1691. 


Robert Boyle. 


SicneEp, féaled, publifhed, and declared by the honourable Robert Boyle, Efg; as a codicil 
to be added to his laft will and teftament, and to be a part thereof, in the prefence of us, 


faac Garnier, 
Robert St. Claire, 
Fo. Caddick. 


Wauereas I have in and by my laft will and teftament impowered my moft honoured and 
deareft brother the right honourable Richard earl of Burlington and Corke, the honourable 
Henry Boyle, Hq; and Sir Robert Southwell, my truftees, to grant, bargain, fell, and difpofe 
of to the beft advantage, immediately after my deceafe, all that the manor and ce of 
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Buttevant and Rices lands in the county of Corke within the kingdom of Jreland, with all and 
fingular their rights, members; and appurtenances for and during fo long time and term, as 
there fhould be then to come and unexpired in the faid premifes, in-cafe the fame fhould 
not be redeemed ; and have therein declared, that the money to be raifed by the fale or res. 
demption thereof fhould be by my faid truftees paid unto my executors: and having for a 
long time determined to make fome real expreffions of the great refpects and kindnefs; which 
J have for and bear.to my abovefaid brother, and to the right honourable Charles lord Clifford, 
(fon and heir apparent of my faid brother,) my honourable nephew, by making fome gift or 
prefent to the off-fpring of my faid brother : now in poles of my faid determination, 
I do hereby Sepa and declare, that my executors fhall make an even and equal dividend of 
the faid purchafe or redemption money, when paid to them by my faid truftees as aforefaid, 
and one moiety or half part thereof, my will is, that my executors fhall pay back unto my 
faid brother the earl of Burlington and Corke, upon fpecial truft and confidence, neverthelefs, 
and to the ufe, intent, and purpofe herein aftermentioned and declared; that is to fay, that 
he the faid ear! thall apply, lay out, pay, and smyey the fame moiety or half part of the 
{aid money within three months after his receipt thereof for the ufe and beft advantage of 
fuch one or more of the younger children now unmarried of the faid lord Clifford, and in 
fuch proportion, if to more than one, as to him the {aid earl, his executors, adminiftrators, 
or affigns, fhall feem fit ; and under this further truft, that in cafe he the faid earl, his exe- 
tors, adminiftrators, or affigns, fhall fail to fettle and difpofe of the famie, according to the 
faid truft, within three months after the fame is paid to him by my executors as aforefaid, 
that then he the faid earl, his executors, adminiftrators, and affigns; fhall ftand poffeffed of 
the faid moiety or half part of the purchafe or redemption money, fo paid to him as afore- 
faid, in truft for all the younger children now unmarried as aforefaid, of him the faid lord 
Clifford, hare and fhare alike, And as for the other moiety or half part of the faid purchafe 
or redemption money, which will remain in the hands of my executors, I do hereby publifh 
and declare fhall be employed by them to the ufe or ufes in my faid laft will declared and ap- 
pointed. And this codicil I do hereby declare fhall be added to my laft will and teftament, and 
be @ part thereof. In witnefs whereof I have hereunto fet my hand and feal the firft day of 
Auguft in the third year of the reign of our fovereign lord and lady King William and Queen 
Mary over England, &c. Annoque Domim 1691. 

Robert Boyle. 


Srcewep, fealed, publifhed and declared by the honourable Robert Boyle, Efq; as a codicil 
to be added to and be a part of his laft will and teftament in the prefence of us, 


Tfeac Garnier, 
Robert St. Claire, 
William Fobnfon, 
James Oglebey. 


Wuireas I have in and by my Iaft will arid teftariient fettled dnd appointed thie flim of 
200/. fterling to be paid and diftributed by my executors to and amongft fuch diftrefféd Irith 
proteftants of all qualities, as have been either forced or affrighted out ‘of the kingdom of 
ireland fince the late calarfities there, arid that fhould happen to be in or near Londdn, Briftol, 
Chester, or Liverpool, at the tithe of my deceafe: now in regard of the prefent exigencies and 
prefling neceffities of feveral of thofe perfons, I have thought fit to allot and give out myfelf 
as a part of that my intended the fum of 50/7. to be divided and diftributed‘aniongft fuch 
of them, as I do judge moft neceffitous for their préfent relief ; fo that now iy will is, that 
my executors fhall be obliged to pay and diftribute to and amongft the faid diftreffed Irith 
proteftants in my laft will mentioned as aforefaid, no more than the fum of 150/. (being the 
refidue thereof ) for the reafon aforefaid. And this my codocil I do hereby fignify and declare 
fhall.in order thereto be added to and bea part of my laft will and teftament. In witnefs whereof 
I have hereunto fet my hand and feal this fifth day of Auguft in the year of our Lord God 
1691. 


Robert Boyle. 


Sicnep, fealed, Bees and declared by the honoutable Robert Boyle, Efq; for and as 
a codicil to be added to and be a part of his laft will and teftament, in the prefence of us, 


Robert St. Claire, 
Tho. Smith, 
William Fobnfon, 
Ja. Oglebey. 


Wuerzas I am juitly fenftble of the great trouble, that I thall give my deareft and moft 
honoured brother and fifter, the earl of Burlington and Corke, and the lady vifcountefs Rane- 
lagh, by my having conftituted and ordained them to be two of the executors in truft of my 
laft will and teftament; which, confidering their age and quality, they may be no way fit to 
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undergo; to theintent therefore, that they may be eafed, as much as in me lies, from al! the 
avoidable trouble ef that office, Ido hereby declare, that I have engaged my other executor 
in truft, Mr. Fobn Warr, jun. my prefent fervant, to take upon him more immediately the 
troublefome part of the execution of my faid laft will and teftament, which he is to profecute 
by and according to the direction and appointment of my othér two executors, and not abfent 
himfelf from the fame during the term or terms herein after mentioned, for which he fhall 
happen to be employed in the execution of the faid truft, by travelling above one day’s jour- 
ney from London, unlefs it fhall be on extraordinary occafion, and with the confent of my 
other two executors. In confideration whereof I do hereby give, devife, bequeath, and fettle 
upon him, the faid Yobn Warr, the yearly fum of 40/. for his care and pains in the execution 
of the faid truft; which, my will is, fhall be continued to him as an yearly falary for the {pace 
of three years from the time of the proving my faid will, provided the difcharge of my 
faid truft require fo longtime; otherwife my will is, that this falary fhall be continued but for 
the fpace of one year, or at moft but in proportion for fuch further time, as fhall be neceflary, 
for the difcharge of the then remaining part of the faid truft. And my further will is, that 
befides the falary abovementioned, my faid executor John Warr fhall be allowed all fuch ne- 
ceffary and reafonable charges, as he fhall from time to time expend or be put unto in the per- 
formance and execution of the faid truft. Laftly, my will is, that this codicil fhall be added 
to and bea part of my laft will and teftament. In witnefs whereof I have hereunto fet my 
hand and feal the eleventh of September in the third year of the reign of our fovereign Lord 
and Lady William and Mary by the grace of God of England, Scotland, France, and Ireland, 
King and Queen, defenders of the faith, €@c. and in the year of our Lord God 1691. 


Robert Boyle. 


Seaxep, publifhed, and declared by the honourable Rodert Boyle, Efq; for and as a part 
of his laft will and teftament, in the prefence of us, 


Robert St. Clairé, 
Tho. Smith, 

Fo. Caddick, 
Will. Fobnfon. 


Wuereas in and by my laft will and teftament bearing date on-orabout the 18th day of July 
Jaft paft I did conftitute and appoint my deareft fifter Ranelagh one of my executors in truft : 
and whereas it hath pleafed God fome few days fince to take unto himfelf my dear fifter ; I do 
therefore in her ftead and place hereby make, ordain, and appoint my very loving friend Sir 
Henry Afourft of the parith of St. Sepulcbre’s in the county af Méddlefex, Knt. and Bart. to be 
one of the executors in truft of my faid laft will and teftament. And I do hereby defire and 
impower my faid executor, together with my other two furviving executors in truft in my faid 
Jaft will named and appointed, to take fpecial care to difcharge the trufts by me therein in them 
repofed, and more efpecially that part of my will, that I had particularly recommended to 
the care of my deareft fifter Ranelagh deceafed. _AndI do hereby give and bequeath unto the 
faid Sir Henry Afburft the fam of 20/7. to be laid out by him ina piece of plate. And I do 
hereby confirm all the appointments of my faid laft will and teftament, excepting only what 
therein relates to my faid deceafed fitter Ranelagh, which I do hereby revoke. And I do 
hereby alfo confirm ail other codicil or codicils, that have been made by me [ince the date of 
my abovefaid laft will and teftament. In witnefs whereof I have hereunto fet my hand and 
feal the 29th day of December, in the third year of the reign of our fovereign Lord and 
Lady King Wilkam and Queen Mary over England, Sc. Annoque Domini 1691. 


Robert Boyle. 


SIGNED, (eal publifhed, and declared by the honourable Robert Boyle, Efq; as a codicil 
to and a part of his aft will and’ teftament, in the prefence of us, 


aac Garnier, 
Robert St. Claire, 
Tho. Smith, 
William Fobnfon, 
James Oglebey. 
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NUMBER II, 


Letters relating to the edition of the Irith Bible printed and diftributed 


at the expence of Mr. Boyle, See Life, p. 87. and Works, Vol. V. 
p- 602——614. 


I, 
Bifbop of Meath to Mr. Boyle, 


Honourable Sir, Dublin, Augutt 4, 1680. 


HE inclofed, from my good friend Dr. Saif, fhould have been (as you find) 

fooner with you, but that I made bold to referve the paffing it to you by my good 

lord the earl of Ranelagh, as now; defigning in both, to be reprefented, and fo bet- 
ter known’to you, than by a bare letter from a ftranger, I mean myfelf. 

By Dr. Sai/ 1 underftand, Sir, your zeal for having this poor ignorant people, the iri, 
informed in the true knowledge of God in their own language, by reprinting the new tefta- 
ment, and common prayer in Irith, thefe beiag now out of prefs, and the books of them 
extant hardly found. ; =: 

In addition whereunto is herein offered, the publifhing of the old teftament alfo in Irith, 
together with the pfalms in metre fitted to our ordinary church tunes, tranflated by means 
and procurement of that learned and pious prelate, Dr. Bedell, fometime bifhop of Kilnore 
in Ireland, and provott of Trinity college in Dublin ; whofe heart God had ftirred up there- 
unto zealoufly. This was by that learned bifhop himfelf compared with the original, and 
finithed anno 1640. After whofe death it came into mine hand, where it now continues in 
fheets, and MSS. ‘This com leating the bible in Irith, and added to what is already printed, 
would be a work greatly to God’s glory, in bringing, by his grace, many from darknefs to 
light, and of deferved praife to the happy undertaker. 

I nap once thoughts of reprefenting this to our next parliament here, hoping for public 
allowance, and fupplies thereby, toward it. But in difcourfe with fome concerning it, 
I found it almoft a principle in their politics, to fupprefs that language utterly, rather than 
in fo public a way to countenance it. This occafioned what I have fometime written of 
that, in an epiftle to the earl of Effex, then lord lieutenant of Jrelend, prefixed to a fmall 
tract, which is therefore herewithal for your perufal; accompanied with another, on another 
occafion, both under, Sir, your cenfure. 

As for the Irith letters ftamped for the firft printing here of the common prayer, and 
new teftament; they had pafled from hand to hand of many his ae printers in Dublin 
fucceffively, until by covetoufnefs of one, into whofe hands they fell unhappily, they were 
by the Jefuits gotten away, and are now at Deway, for Irith prints; fome of which I have 
feen, to my grief, fent hither, further corrupting the people. So as there is nothing left of 
what was formerly, towards the printing of Irith here, if it fhould be required. 

I wave dealt with our prefent provoft of this college of Dubin, that he, according to 
what was fometimes by Dr. Bedell, his predecefior, practifed, would encourage the reading 
Irith ; and that Irifh prayers, &Sc. as others, might be publicly ufed in the college, for 
thereby fitting out labourers for that_harveft of fouls, which may, by God’s bleffing fuch 
endeavours, be hopefully expected. But even for that, are books wanting, -or not fufficient 
to be found for it. Therefore the reprinting what is now out of prefs, if there be no more, 
will be for that good work neceffary. 

I rerer all, Sir, to your confideration, whofe heart God hath, I find, enlarged in this, 
as otherwife eminently, to your lafting remembrance, and praife every way. And defiring 
God’s bleffing you in all your ways, I reft, 


Honourable Sir, 
Your: moft humble fervant, 
Henry Midenfis. 
HW. 
Mr. Boyle to the bi/bop of Meath. 
My Lord, | 


f HOPE your lordfhip did long fince receive the letter I.had the honour :to write to you, 
when I fent you the forms of fubfcription, fuccefsfully employed here, in carrying on 
the publication of the ‘Welch bible. And though I have not, fince I fent that packet, which 
was above two months ago, - received any intimation, that it came fafe to your hands, yet I 
Vou, V. ec thought 
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thought it unfit to trouble your lordfhip with another letter fince that time, becaufe I could 
not give you in it any good account of the progrefs of our Irith teftament ; the prefs, that 
was to print it, having, as well.as others here, been fo taken up with pamphlets of feveral 
fizes and kinds, that till of late our work was almoft quite laid afide ; but now, for want of 
other eriiployment; I hope the printer will refume it; and vigoroufly .purfue it, partly becaufe 
he has promifed.to do fo, and partly becaufe he is fo far advanced, that he fays, there is but 
five or fix fheets remaining to ‘be printed off. But I fear the preface will lofe as much time, 
becaufe the moft intelligent divine I have advifed with here about it is earneft fo have the 
preface, that the Janfenifts have premifed to their tranflation of the new teftament ; which 
being a piece of great learning and piety, and much efteemed by the better fort of the 
Romanifts themfelves, it is judged, that if it be publifhed in Englifh with no more alterati- 
ons and additions, than the exigency of our defign reditires, it thay very much recommend the 
introduction of the Irifh teftament to the better fort of Papifts themfelves, for whofe benefit 
it was chiefly made. Mr. Reily, that corrects the prefs for the Irith teftament, having. been 
bred in France, undertakes the turning this preface into Englith ; which, as foon as he has 
done, for it is no fhort one, I hall, God permitting, fend it into -eland to be perufed by 
your lordfhip and my worthy friend Dr. Sai, and to be made fuch ufe of, as you fkall upon 
the place think fit. I formerly:gave notice, that I had ordered my agent in Munfter to return 
up to Dublin 501. in lieu of a fubfcription towards the printing of the old teftament in Irith 
but Sir Fob Champanty having more than once taken notice to me, that the money lies in 
his hands, I now think it neceffary to advertife your lordthip of it, and that a direétion to 
pay it in, when your lordfhip fhall call for it, for the ufe newly mentioned, is intended to 
be, by the next poit, renewed to him by, 


My lord, 
Your lordfhip’s moft humble 
[April 8, 1681.] and moft obedient fervant. 
Il, 


Mr. Boyle fo Sir John Champanty. 


SIR, London, April the gth, 1681. 


INDING by my fifter Ranelagh, that you have been pleafed to receive fifty pound 

for my ufe, and are defirous I fhould difpofe of it as foon as there is occafion; I think 
myfelf obliged to return you my humble thanks for the favour of letting it lie in fuch fafe 
hands as yours, and to inform you, that I intend to employ it by way of contribution to 
the printing of the old teftament in the Irith tongue, which is carrying on by the right 
reverend the lord bifhop of Meath, and fome other worthy perfons in your parts. And 
therefore if his lordfhip, or any duly authorifed by him, fhall call to you for the money to be 
employed to that purpofe, I defire you would be pleafed upon his acquittance to let him 
forthwith have it; whereby you will further oblige, 


SIR, 
Your moft humble fervant, 


The fuperfcription, Robert Boyle. 
Thefe to my honoured Friend Sir John Champanty, 
prefent at Dublin. . 
IV. 
Bifbop of Meath to Mr. Boyle. 
Honourable Sir, Dublin, May 3, 1681. 


FiAVE now two of yours (of the 8th and 19th paft) and thereby underftand my lofs 
I of a packet not received, which I greatly defire may be retrieved. (There is nothing 
from you not defifable.) é 

As to that preface of the Janfenifts, premifed to their tranflation of the new teftament, 
propofed to be prefixed to our Irifh new teftament ; confidering their refined principles, and 
even that very defign of their publifhing the holy fcripture in a vulgar tongue; and that that 
preface paffeth among the better fort of Romanifts themfelves ; fo rendering all, probably, 
more acceptable to that fide; it having alfo that approbation you mention of thofe eminent 
amongus ; on dll, ‘although I have not yet‘feen it, yet can I not but well approve of your 
thoughts for tranflating, printing, and affixing that to our Irith new teftamentalfo. Dr. Sail 
: rad here with me, to whom I imparted your mind in this, in which is his concurrence 
‘alfo. 

I Hap, 


Hosted by Google 


LIFE of the honourable Ropert Boy te. 


I HAp, from Dr. Sail, fome time fince, my firft intimation of your fetting yourfelf on 
that good’ work of reprinting our Irifh new teftament, which I then underftood to have 
been intended of both, the common prayer book and new teftament alfo ; both being necef- 
fary, and out.of prefs, and. hardly found. But now I find it from yourfelf (in yours of the 
19th) that you had not then fo much as knowledge of fuch 4 thing in being, as the common 
prayer in Irifh, and publithed. 

So as our work herein is thereby enlarged ; both for printing the old teftament in Irith, 
which hath not been done hitherto; and for reprinting the common prayer alfo; that fo all 
(with what you are now doing) may be complete. 

Your letters for the work in hand will fo far eafe that charge; and what you propofe of 
fubfcription for printing the old teftament will take in all. 

Tuat, which leacs to this, would be the digefting that propofal for fuch a fubfcription : 
that it be not overcharging as to particular fums; and that it be fufficient in the total to an- 


lit 


fwer the whole work. It may be, what hath been already ordered that way, as to the. 


Welfh bible (which I have not icen) may be for this alfo. In ordering which, as to Ireland, 
(for procuring fubfcriptions, from our clergy in our feveral diocefes, and from others here, 
and in the feveral provinces, as it fhall require; ) this fhall be (if you pleafe) my charge 
herein ; if ome other be at leifure for furthering fomething that way there alfo, The fooner 


that the fcheme for this is confidered and prepared, the better; that by that time that the. 


new teftament and preface to it (which will take up fome time) may be perfected, your 
letters for that work may be free for this, t6 be done here; or this here to be fent thither, 
for being ordered by the fame prefs, and overfeer, as is the new teftament at prefent: in 
which Mr. Rey, your overfeer, well deferves, 

As for your 50/. left in Sir Yoh Champanty’s hand, in way of fubfcription toward the 
printing the old teftament, I defire, that this may be yet under your own ordering, until 
that work fhall be under a fuller profpect, one way or other. In the mean time, and ever, 
you have your praife of piety, bounty, and beneficence, among all good men, in this, and 
other your good every way manifefted, and not to be forgotten. 

I HAVE communicated to the worthy provoft of this our college, what you were pleafed 
to declare of your intentions for encouraging our Irifh reader and inftructor here: which is 
thankfully accepted, and in your fo taking notice of that work, will it be much advanced. 
Be pleafed, ‘that what in that kind is defigned may be rather in money than otherwife; of 
which the quantum will be fufficient, as it is propofed: that alfo this be configned to the pro- 
voft to be ordered accordingly. 

As to the teaching and learning Irifh ; that perfon hath read (I hear) a public leéture in 
the college hall; to which, of the ftudents, about 80 already refort : divers alfo of the fellows, 
and chief of that fociety, frequent his chamber privately for inftruction in chat kind. And: 


even the provoft himfelf (not very many years fince tranfplanted out of Oxford hither, and. 


not many months fince his promoting this good work within this his charge) is becortie fo 
great a proficient already in the knowledge of the Irifh, that to the teacher’s admiration (from 
whom I have it) he writes the Irifh perfectly ; and is with his own hand tranfcribing the 
Infh grammar, intended for your perufal and farther confideration. Of our having fucha 
grammar in our hand, fome intimation hath been formerly given you. There is, I hear, an 
Irifh dictionary in Bodley’s library, which the provoft hath fent for, for prefent ufe, and to 
be reftored. 

Isract fhut thisup, with: what I have in my laft given you joyfully, and with what is fince 
then, of the progrefs of Irifh preaching in this college chapel. The firft funday in each month 
is defigned for that. The firft of that (as you heard) was on Eafter-day laft (a day, you well 
obferve, for that, and I hope, aufpicious.) The next, was on that day month, May-day 
Jaft (the fecond of that kind) when the auditory was fo enlarged, that che whole area of 
the chapel, with rooms adjoining, above, and below, were unufually thronged. Among 
thofe, were the lord vifcount Dillon, and other eminent perfons, and others of the Romifh 
profeffion : which we take for a prefage of yet greater good to the church and kingdom 
at large, from this happy feminary.. The lord lieutenant intends to afford his prefence at 
this exercife fometime, for farcher countenance, and encouragement to it. Dr. Sail defigns to 
preach there next in Irifh. Let God?’s bleffing be on this, and on all, whofe hearts are (tirred 
up by his fpirit, in this great work; in which you have, I doubt not, a double portion, 
who firft promoted it in what you are there doing happily. To his grace and goodnefs 
I leave you; and reft, 

Honourable Sir, 


Your moft humble and real fervant; 
Henry Midenfis. 


Havine fome curiofity for obferving the late comet, I gave what was on that collected 
to the provoft here; from whom I fend in return the inclofed paper, with which I prefent 
you, as well knowing what ufe to make of it. He was well fitted for fuch obfervation by 
inftruments which he had, and none other that I know hereabout. 
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V. 
Bifhop of Meath to Dr. Narcifius Marth, frovaft of Trinity college ix Dublin. 


Reverend Sir, Ofverfion, Aug. 1, 1681. 


“RECEIVED pouts of the 25th paft, for which I thank you. My leaving Dudliz was 
I (I found) about the time of your greateft trouble, the commencement; and my retiring 
then into the countty, where now I am, was by réafon of fome indifpofition attending me in 
that city: both which occafioned my not waiting on you on my going thence, whereby we 
miglit have difcourfed more freely on the matters in Mr. Boyle’s letter, which I fent you for 
your petufal; that occafioning yours to me mentioned. Nor could I well return him an 
an{wer to his, until I had firft advifed with you concerning it. 

In former letters from that worthy perfon, Mr. Boyle (like whom, in his way, the age 
affords not any) I.found him zealoufly intent on prefixing the Janfenifts Jate prefaces of the 
new teftament in French, to the Irifh new teftament now under his hand in the préfs ; .hoping 
thereby (I conceive) to gain more in the world, in joining fo far with thofe of that perfuafion ; 
they drawing toward us, although not clofing with us. Hereunto, on that confideration, I 
then alfo inclined, although I had not yet feen what thofe prefaces imported. 

Since then, I had, by the hand of Dr. Sz//, the book of the new teftament in Frenchy 
with thofe that Janfenifts prefaces prefixed. Which their prefaces, for my better information, 
I had tranflated, being myfelf a ftranger to the French. 

In reading, which I obferved harfh reflections on fome of the more eminent and leading 
proteftant reformers; alfo other paffages concerning the difficulty of tranflations out of the 
original, on the reafons therein mentioned: this taking up much paper, and more time, and 
labour than could be now well {pared in tranflating that again out of French into Irifh. 

On which I prefume to offer mine own thoughts, that I know not how convenient would 
be our tacit owning fuch reflections on ours as juft; and whether that might not ftick with 
fome, and not pleafe others? Or profeffing to give the world a true tranfcript of thofe the 
Janfenifts prefaces, whether it would be mgenuous by picking and chufing, to omit any 
part thereof, on a private account; I medn, the omitting (if that fhould be) thofe reflecting 
paflages, which might offend? And whether fuch omiffions might not difguft the Janfenifts 
themfelves, whom we would indulge? And whether, either in omitting or not omitting thofe 
reflecting, paffages on ours, we fhould not equally gratify the common adverlary ? 

In this, I would willingly advife with you, Sir ; but know not how you can give any judg- 
ment herein at prefent, without the firft perufal of thofe prefaces, which you cannot now 
compafs, the book being Idcked up in my ftudy in Davin, and not to be there readily 
found but by my felf: which yet fhall not tinder, if you pleafe to command my going 
hence to Dubiin which on that occafion I fhall do, on intimation by you therein given. 

‘As for my felf: confidering what hath been before offered ; as alfo the delays to the prin- 
cipal part of the work, the publithing of the new teftament in Irifh; of which there is 
fach ufe ahd need at this time; on thefe:confiderations, I fay, I confeffed myfelf much biaffed 
to the laying ‘ufide the tranflatmp thofe French prefaces in Irith; at leaft for the prefent. 
And if on farther confideration it fhould be after found notwithftanding advifeable to take 
motice of them, that they be prefixed to the old teftament,. or to the common-prayer-book 
in Trifh, when pubtifhed. 

As to the-pristing of the old teftament in Trifh; that being awork of charge and time, 
toward Which, not fo much as a propofal is yetiprepated, but in its time expected; I fhould 
dffer, that this alfo be refpited for a while ; and that the common-prayer-book in Irifh, for- 
merly printed, and now out of prefs, fhould be'firft reprinted: which, with the new tefta- 
ment, fhortly expected, may well forward that your pious work, in ‘which you have fo me- 
rited of this church and nation. 

In all which, I humbly fubmit to better judgmidnts and to yours ina fpecial manner; 
defiring to fear from'you, if ‘youxpleafe’; that in my fetutn to Mr. Boyle, the whole may 
be repréfentéd to him, ‘and alfo isft to his ordering. 

Tuus, defising Got to blefs ybu in that your great charge and work, I teft, 


Reverend Sir, 
Your very affectionate . 
and humble fervant, 


Henry Miden/fis. 


| Bipop 
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VI. 
Bifbop of Meath ¢o Mr. Boyle. 
Honourable Sir, Dublin, September 3, 1681. 
HIS feems a tardy return to yours, two months paft; but the inclofed fhews me not 
fo forgetful : 


In which you find my communicating yours to my good friend Dr. Marfb, the worthy 
provott of the college here; whofe hand in furthering that by you begun, for the good of 
the Irifh, in their own lauguage, hath been happy, and every day more fuccefsful. 

His thoughts, with mine, you have, in the inclofed, concerning the Janfenifts prefaces 
to the new teftament in French, defigned for ours alfo in Irifh; to which I refer, and fub- 
mit all, howfoever, to what you fhall judge of it. Dr. Sail fpeaks of preparing a preface, 
he hopes, fit for our purpofe; which, when perufed and allowed by you, fhall be after 
tranflated into Irifh. 

Some of your copies of the new teftament reprinted would be very acceptable here, where 
they are wanting, and neceflary. Thefe, if you pleafe, may be configned to the provoft 
for public ufe. | 

I am on the way for procuring one of the Irifh common-prayer-books ; and fhail find the 
means for conveying it to you. I fuppofe your prefs will be fitter for reprinting that, than 
any here, ftrangers to that character and language. But whether there, or here, and how to 
be carried on, I may after underftand. — 

I am furprifed, in miffing in that our common-prayer-book in Irifh the vulgar tranflation 
of the pfalms; which until now I never obferved; it having been a ftrange omiffion, that 
the pfalms, of fuch daily ufe in reading, fhould have been neglected. Bur, I fuppofe, that 
what of the pfalms we have in the body of the old teftament in the Irifh MS. (which I 
have) may fupply that want, although it be not according to the vulgar, and may be added 
in the common-prayer-book as the other. 

I perczive by your laft, that what of yours mifcarried in fending, was the project con- 
cerning your Welfh bible, intended as leading to ours of .the old teftament in frith, when 
it fhould be confidered. But that fo loft may be (I doubt not) retrieved feafonably, before 
we can be ready for the other. For J underftand by Dr. Sai, and others verfed in the Irth, 
‘that ic may be neceffary, that the Irifh verfion of the old teftament in MS. fhould be firft 
revifed, before it be expofed to public view. This will take up time; and will require 
-charge alfo, in-procuring affiftance, and labours in that kind of fuch as are of approved 
abilities for it: among whom I with, if it might be, that Mr. Rezly might be one. Of this 
you fhall hear farther hereafter. i | 

Wuar you had in my former concerning the late comet, was of Dr. Mar/d, our provoft’s 
obfervations, which being. by him fent me, I prefented them to yourfelf, who are generally 
known to be in the recondits of nature, above others, critical. | 

You find alfo fomething of his in Dr. Plott’s Natural Hiftory of Oxfordbire, pag. 289 — 
concerning mufic; to which I refer. This I mention, that the genius of that worthy perfon 
may be better known, his natural modefty giving him otherwife to lie hidden. 

I sHaAxL no farther interrupt your more ferious thoughts at prefent, but wifhing you all 
happinefs, and the reward of your good fo all, reft, 


Honourable Sir, 
Your very affectionate and humble fervant, 


Henry Midenfis. 
VII. 
Mr, Boyle: <2 Dr. Henry Jones, Zifbop of Meath. 

My Lord, . 
MUST begin this letter with my humble thanks for the honour of your lordfhip’s of the 
3d of this month, which, together with thé two inclofed papers, came the flowlier to my 

hands, becaufe they found me not in London.’ As to the verfion of the Janfenifts preface, 
I muft ingenuoufly confefs to your lordfhip, that the book itfelf, to which it is prefixed, 
having been got from me, by a perfon on quality, before 1 had read more than here and 
there fome paffages of the aes I did, in tecommending it, rely lefs upon my own judg- 
ment, than that of a very learned and famous divine, and fome other perfons of eminent 
parts. And though I was aware of fome of thie objections, that ‘I find in the two judicious 
se and had with Mr. Reily taken order’to have thtm obviated in his tranflation into 

rifh, yet I meet with fome weighty ones, that I did not (and indeed could not) well know 

ff 
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of; and therefore, as your lordfhip may remember, that in propofing this preface, I was 
ready to fubmit to the better judgment of your lordfhip and your learned friends upon the 
place, fo now, upon frefh accounts, I fully refer to you the prefixing what preface fhall be 
thought moft fuitable to the defign of the publication, and_ the particular circumftances of 
it and the verfion: in which work I am very glad your lordfhip-will have fo good an affiftant 
as-Dr. Sal, who is fo able a man, and {fo well acquainted with the humour and opinions and 
prejudices of his countrymen, that I doubt not but he will fkilfully accommodate’ his difcourfe 
to them. Only, perhaps, it may be thought fit, to make ufe of fome paffages of the 
Janfenifts preface, not as it isa pteface, but as it contains the public avowed. fénfe, and elo, 
quently exhibits the reafons of famous and eminent divines of the Roman church, for 
the tranflating and ftudying the new teftament in vulgar tongues. I am, ds well as your 
lordfhip, much furprifed, that the reading pfalms fhould be omitted in the Irifh.common- 
prayer-book ; but perhaps it will not be for the worfe, fince it will be neceffary, to fupply that 
omiffion out of your Irifh old teftament, in which it is hard,'if the pfalais be not better 
tranflated out of the original, than if they had been out of the vulgaté. I perceive, that, 
God permitting, there will be time to retrieve the papers, that I fent your lordfhip, and that 
mifcarried, about the method ufed in getting fubfcriptions for the Welfh bible; but by rea- 
fon of the abfencc of the manager of that impreffion, I cannot yet get copies of his papers. 
But I hope your lordfhip, and the other well withers to the printing of the old teftament, will 
not ftay long for the revifal of the tranflation. For though it feems very fit, that one fhould 
be heedfully made, yet I fee noneceffity, that the work. fhould be thereby retarded. For 
fome good progefs may be made in the review, before it will be poffible to get the firft 
fheet printed; and then it cannot be very difficult for the revifers to correct at leaft as 
fa{t as I fear the printer will work off. Whether the edition will be fitter to be made heré 
(as your lordfhip feems inclined to think) or at Dublin, I wholly leave to be determined by 
your lordfhip and your friend: and whether here or there, the letters I Caufed to be cajft 
will be equally at your lordfhip’s fervice. I lately expoftulated with Mr. Rely about the 
fhameful tardinefs of the edition of the new teftament; for which he much excufes himfelf, 
laying the whole blame upon the printer, and promifing, that if the old teftament be to be 
wrought off here, he will tie him up very ftrictly to difpatch. All which, notwithftanding I 
know not, as I was lately. intimating, whether London or Dublin be the fitteft to be pitched 
upon for this work ; efpecially fince here, in cafe Mr. Reily fhould die, or fall fick, the whole 
work muft be at a ftand, there being none (that I can hear of) in this place fit to correct 
the prefs. ‘Thofe ingenious papers about the comet were communicated to a perfon, that I 
hope will make good ufe of them; and I am glad to know, that I was not miftaken in 
thinking they came from Dr. Mar/b, that I may upon the new ground rejoice, that the col- 
lege af Dublin is happy in fo learned and worthy a provoft. Before the receipt of your 
laft packet, I was altogether of your lordfhip’s mind, that it is not fit all the examplars of 
the new teftament fhould ftay for the preface {whatever that be) and accordirigly, I caufed 
copies to be bourid the ordinary way, befides much’ more handfomly bound, for the 

refent ufe of the members of the college, and fome other perfons, that your lordfhip or 
Dr. Marfh hall think fit to fend any to. And becaufe to have them tranfported by long fea 
(though I were advifed to that, as much the cheapeft way)’ ‘would certainly take up time, 
and might prove hazardous, I refolved to difpatch them by land to Cheffer, to the poft-mafter 


‘of which place I got them particularly recommended by Mr: Dow/in, poft-maftér of Dublin’; 


where, I hope, they will fpeedily come fafe, and be deliveréd, to your lordfhip, whofe Jong 
life, health, and fuccefs in this good work, is heartily, prayéd for by,’ | 


My Lord, 
Your lordfhip’s moft faithful 


and moft humble fervant. 


Vidi. 
Bifbop of Meath to Mr. Boyle. 


Honourable Sir, Dublin, Novemb. 5, 1681. 


7 OUR laft of the 27th of September came to hand as I was then entring. on a jourrey 
into the country, where my prefence was neceflary, which fo far occafions this delay 
in this return to yours. . ' 

THEREIN you mentioned the fending hither Irifh teftaments, fome (about 50) bound, 
and others (about 350 in fheets) then on their way hither-from London. 

Tuerevupon I attended our principal officers at the Cuftom-houfe here, defiring, when 
thofe books arrived, they might be fafely depofited under their care, until my return out of 
the country ; the provoft alfo of the college being then for fome time in the county of 
Kerry, infpecting college affairs there, and thereabout. 4 
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On his and my return hither, we found thofe books here arrived, and laid up accordingly 
for us about fix weeks, which, and the bringing them from the Cuftom-houfe to the college, 
(where they are laid) was with fome, but little charge. 

In that your letter mentioned, was alfo intimated fomething farther expected from you for 
ordering that parcel of thofe books, which weré not bound ; ‘of, which nothing hath hitherto 
come to my hand here, that I can underftand. Therefore are they laid by, not delivered to 
any book-binder, until further orders concerning them appear. Thefe are depofited in the 
college under the provoft’s care, which I conceived the place proper for their fafe keeping, 
and after difperfing them on occafion. 

As to thofe books fent over bound, 40, according to your directions, are left with the pro- 
vott for the prefent ufe of the college. asomarte 

Some alfo of the books of the better fort of binding, were ,prefented as from yourfelf: to 
thofe great perfons in yours named. Only I prefumed to prefent one of them to the lord lieu- 
tenant the duke of Ormonde, as from yourfelf (although.not mentioned) and found it well ac- 
cepted by his lordfhip. I conceived this neceffary, for having his lordfhip’s countenance in that 
great bufinefs when occafion fhould require, there being many-adverfaries. _ 

Tuat which gives greateft hopes of fuccefs in this, is our good provaft’s care and zeal in 
training up the prefent youth in the college in reading the Irifh, which by the books from you 
now in their hands is much forwarded. 


lao at ane aee 


Honoured Sir, 
your moft. humble and real.fervant,. 
‘Henry Midenfis. 


IconrinuE to mind you of what I have fome time fince written concerning my-kinf: 
woman Mrs. Loane, tenant to the earl of Burlington, for renewing her leafe now expiring. I 
am juft now folicited in this, which occafions your trouble in it. 


ibe 
Dr. Anthony Dopping, 4i/bop of Meath, to Mr. Boyle. 


Honoured Sir, | Aug. 3, 1682. 


MUST needs acknowledge it as a great omiffion in myfelf, that I have fo lorig delayed 

an anfwer to your kind and-obliging ‘letter, which I had the honour to receive a confide- 
rable time fince : and as I defire not to make any apology for my neglect, fo I hope you will 
‘be inclined to pardon it, upon my promife’of offending.-no more in this nature. As for the 
deéfign on foot about the Ir1fh old teftament, it goes on, though by flow and leifurely fteps, 
but I doubt not within a fmall time to procure (from fome ‘well affected perfons to the work) 
fuch fubfcriptions, as may add little more of life and brifknefS to the undertaking ; arid I hope 
we may effect this without putting you to the trouble of fending the formularies of fubfcrip- 
tions for the Welfh bible: but I prefume our fubfcribers here: will expect a book, when it is 
printed; and if fo, Tam afraid, that the printed copiesdefigned may but anfwer the number of 
fubicriptions, and fo the publicknefs of. the work be préjudiced by it. .How to obviate this I 
leave it to your prudence and judgment to ‘confider 4nd*contrive an expedient ;- to whom, 
as the glory of the undertaking is entirely due, fo I fhould think myfelf very criminous, if 
you were not made acquainted with all the hazards that foetus muft run through, which owes 
its birth to your care and charity.. ‘Thus with my humble refpects I remain, 


Honoured Sir, 
your moft humble and obedient fervant, 


Anth. Midenfis. 


Bifhop 
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Bifbop of: Meath to * * * 


Reverend Sir, December'ry,, 1685. 
OUR letter, which I received yefterday, woiild ha¥e betn véry oBldutt!'td nie, if your 
had not fent ne Mr. Boyle’s inclofed in it, as a key to opts the fenf! df fonie thing 

init, Asto the title page, mentioned in his letter, I can fay 'tiothiti to it, B ro* a? (Prater 
to the tranfactions between him and you concerning it : as to the!'préfack, if bY ar Bb “ntedHe” 
that, which I fent you, Iam mich of Mr. Boies opinion, that it is?mp per t§ fiave it in 
Englifh, and tha€ I intended it to bé tranflated tito Tifh, had not your letter tb inte imported; 
that the prefs ftayed for it. But fince it is now out of my Hdnd’; nd Mr. Rb} Kath bb! 
tained a defervéd charattér for- his Knowledge in the lahguadéé of his own cotntry, I know’ 
of no perfon more fit to bé employed in it than himfelf. 

As for an hiftorical account of the Verfion, I dare not undertake to tell the world, that it is 
impartially done from the original, having Ao knowledge of the lanpitict of nay dwit 
country : all that I can add concerning it, is only this, ¢which; if Mr. Boyle Slit fic, may! 
be farther enlarged in its exterior drefs; but vety little; as to thé fitbftance) thit th tlie con- 
vocation held at Dublin 1634, there were no fhiall debates about the vetfdn' of the bible 
and the liturgy of the church into the Irifh tongue, for the bénefit 4nd inftrudlon OF the r= 
tives; Dr. Bedell, bifhop of Kilmore; being for the affirmative! ahd Dr. Brangball bifhop of 
Derry, oppofing: it. - “The reafons of the formet were drawn from the prirffiples oF chebfony, 
and the good of fouls; of the latter, from polificks and maxims of ate, ahd’ efpéciatty 
from an act of -parliament, pafféd in this kingdom in the teign of Kitts Hénty VEEN. for 
obliging the natives to learn the Englih tongue. However, the teafoits oF biflop Bedell were 
thought fo fatisfactory (efpecially being countenanced by thé authdvity of primate Uber) 
that the convocation thought fit to pafs two canons concerning tt} the one, that thé minifter 
fhould read the liturgy in Irifh, where moft of thé people were fo, can. 8. the Other for the 
parifh clerk to accompany the minifter in reading his part of the fervice in Irifh, can. 66. 

Upon thefe foundations the pious bifhop BedeH refolved to make farther fuperftructures 5 
and accordingly fet himfelf to the verfion of the old teftament into the Irith tongue (for 
the new lad been done before at the expertces of Sir William Ufber, clerk of the council of 
Ireland, and by the care of Dr. Daniel, who was after made archbifhop of Tuam in Ireland) 
taking to his affiftance, one Mr. King and Mr. Dennis Sheridan, both Irifhmen and clergymen, 
and excellently fkilled in the language of their own country, whofe office it was, to tranflate 
the then Englifh verfion into Irtfh, whilft the bithép (whé was excellently: learned in the 
Hebrew and the Irifh languages) revifed the whole work, comparing ‘it> with thé orpinal, 
and either expunged, or added, as he faw it nearer ar mote remotes from the originals) The 
work, thus happily finifhed, was left, by bifhop Bedell, with Mr. Sheridan, the tranflator, 
(who furvived him) and was by him delivered to the late bifhop of Meath, Dr. Henry Fones, 
by him communicated to Dr. Andrew Sail, from whom I received it before his death, and 
gave it to your predeceffor, Dr. Marjo; and what fate. te hach mee fein fimea, he and others, 
whofe hands it hath pafied, can beft relate. ; 

Some part of this narrative I have read in the life of bithop Bedell, lately. publatved by 
one Clogy, who is fomewhere beneficed in Englyd Gf he_ be alive) and marmed; the: fy 
bifhop’s daughtet, afd may be moré,particylar, Pf copiulted. I ser miltakem any i 
(sy pernaps THiey Se re APS mane Ob ie fot Lave Hot the bogls by, me). that. book: wil 
rectify it: the remainder, relating fo r. Shereqgs you may receive 4 more anaple account @f 
from the bifkiop of Krfnort, who is Its fon, I have fent you Mr Bayle’s letter, conceiving, 
‘tHat it may ichport you nlore than mé, d fifppofé the title page ough to be in Irifh chaméters 
firft, and then in EAB with this nice tien in Hoth: Le Boaks, af the, Qld Zattanent 
tranflated into Lriff, by, the Care and Diligence of Dr..* liam Bedell, Jaze Bifbon tf Kilmore sn 
Treland, and now Printed for the public good of that. Nation, London, crim) iowir ads act»: 

Tr Mr. Bayle's modefty would permit, I judge it neceffaty, that atthe end.of, the preface, 

ouhty in, the printing it at his own  chargesy. fhat-thie 
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fomething be inferted concerhing his bouh q 
nation may know their obligation, td fg" worthy, a benefactor. I remain, 


om I ol, 383 festa sqyoly cult a 
heart vere ty SIR, ; it OC awW 
eri i parti ] a vy) erty ae t fo ne ? 

~” Your moft humble fervant, 


eo. Anthony Midenfis. 
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XT. 
PREFACE to the Ir1sh New TestTamenr. 


To the Chriftian people of Ireland. 


ERE you have, dear countrymen, the new teflament of our bleffed Lord and 
Saviour JefusChrift prefented to you, in your country garment, tranflated unto the 
Irifh tongue ; and therein the moft noble, the moft important, and, to well difpofed minds, 
the moft pleafant reading, that poffibly can be offered to their view. I fay, the mot noble, 
whether you confider the Author of it, being the very wifdom of God, his divize Sua 
Jefus, and his holy difciples taught by himfelf, and by the Holy Ghoft guiding their pens ; 
whether you look upon the fubject of this facred book, which is the knowledee o1 divine 
myfteries, and of the way leading to your everlafting happinefs; in which coalidcration 
you find alfo the fupreme importance of this facred reading, as guiding you to the kingdom 
of heaven. And what availeth you to purchafe all that the world can ailoid, if you thoukd 
fall fhort of that glorious enjoyment? And if God hath commanded his peuple tu read con- 
tinually the law, which he hath given them, and to meditate therein day and night; and it 
focieties, afpiring to fome peculiar degree of perfection, do believe they are obliged to read 
always the rules they have taken to that end; we, that are by God’s mercy called wity the >. 
fellowfoip of bis Son Fefus Chrift our Lord, how fhall not we think it our molt neceflary duty” » 
to read, and continually to meditate in the law he has left us as a teflament and pledge of 
his inheritance ? 
Finatzy, the unfpeakable pleafure of this facred reading was well experienced and fre- 
quently attefted by thofe godly fouls, who happily have exercifed themfelves in it. Them 
you may conceive {peaking to the Author of this book, in the Pfalm cxviu. 103. [ow fweet 
are thy words unto my taste! yea fweeter than honey to my mouth, and in that of Canéicles iu. 
Thy [peech is comely. St. Clement Martyr declares, that whatfoever may be defired for harm: C! ment, 
lefs pleafure or profit in profane books, the fame may be found far more advantageoully in the 1.1.6." 
facred feripture, of which he maketh himfelf a large and fair induction, running upon the “"E AP" 
contents of feveral books of the Holy Bible. And St. dugu/tin fays, that as the flore of gold,'\.. 4.1, 
filver and garments, which the Ifraelites brought out of Egypt, was but mean, in comparifon of what :. de doc- 
they found after in Ferufalem, as may appear by the wealth of King Solomon: fo any purchafe of in. Ciui- 
knowledge got in the books of heathens, is nothing, being compared to the {cience of facred feripture, %00.¢-41- 
Anp this being true enough, fpeaking of fcripture in general, is fingularly evidenced in 
this divine volume of the new teftament of our Lord and Saviour Jefus. For if you are for 
the pleafure of hiftory, relating wonderful fucceffes, other records may reprefent to you men 
overcoming other men, cities, or wild beafts: but here you fhall find a divine man fubduing 
the world without worldly arms; the fea and winds, and all the elements, even the devils, 
obeying his commands; death itfelf, which trampleth all human power, overcome by him, 
raifing others and himfelf from under the power of it, and mounting with his own proper 
power over the clouds and fkies unto the higheft heaven. In the Acts of the Apoftles you 
fhall meet with the like prodigies wrought by his difciples, illiterate (imple men triumphing 
over the {welling fcience of the fages of this world, kingdoms and nations obeying their word. 
If you defire moral inftructions, for ruling your life and fteering the courfe of it to ever- 
lafting reft, you have in the fermons and precepts of our Saviour f{pread over the Gofpel, and 
in the epiftles of his bleffed apoftles, the very treafure of knowledge given to you by God, 
for that purpofe, and the moft excellent fyftem of ethics and theology, that ever was feen in 
the world, all virtues heretofore known to men there commended and exalted, and others 
more fublime, never before pra¢tifed in the world, taught by our Saviour and his difciples in 
their precepts, and moft powerfully by their examples. St. Chry/oftom, gloffing upon the 
admirable meeknefs of David, {paring his inveterate enemy in the cave of Engeddi, 1 Sam. xxiv. 
exhorteth all men to print in their hearts, that paflage; for it is impoffible, faith he, that @ Chryfot. 
mind converfant in fuch kind of hiftories foould be overcome by paffions. And is it poffible, that a homil 1. 
man, reading in the Gofpel and in the Acts of the Apoftles, fo many prodigious examples of De id 
humility, meeknefs, and patience, practifed by our Saviour and his bleffed difciples, fhould ioe 
be overcome by pride, vanity, or impatience? When he finds the Son of God chearfully 
bearing affronts offered to him by vile men; when he fees the holy apoftles rejoicing, that 
they were counted worthy to fuffer foame for bis name, Acts v. 41. fhall he be ftartled at every 
{mall injury received ? 
Anp laftly, if you are for a fublime extatic contemplation of heavenly myfteries, you have 
in the venerable prophetic deepnefs of the Apocalyps {parkles of divine light, which in pious 
and humble fouls do work a profound refpeét of God’s infinite grandeur and mavcity. 
Ir any fhould fay, that this precious treafure fhould be referved for the learnea in the origi- 
nal or fchool languages, and not expofed to popular eyes in the vulgar ones; whatcver be 
the weight of this confideration, it has been over-ruled already by ail Chiiftian nations, 
Italy, Spain, France, Germany, England, and all other kingdoms and countries of the Chartlian 
world, do enjoy the glorious light of divine {cripture in their native wicms. Tle learned 
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doétors in divinity of the univerfity of Paris have reprinted of late the new teftament in the 
French language, following therein the examples of the doctors of Louvain in the fame fa- 
culty, who had fet forth the whole bible in the fame Janguage, and bemoaning in the preface 
of their edition the fad effects of the common neglect of reading the holy feripture in thefe 
latter times of Chriftianity, far otherwife than it was in the more holy primitive ages of ir. 
All the writings of the holy and learned fathers of the church are replenifhed with marks of 
their refpect to the word of God delivered to us in the holy fcripture, exhorting all men to 
the reading and knowledge of it. The Gofpel, fay they, is the mouth of Chrift: he fits in 
heaven, but fpeaks continually,on earth. tow then dares that man call himfelf fervant of 
Chrift, who cares not to know what he ordains him to do? or how can he obey him, if he 
flights to hear him? The precepts of the Gofpel, fays St. Cyprian, are the foundation of 
our hope, and the nourifhment of our heart. It is in this reading we find light to guide us, 
ftrength to uphold us, and remedy to heal us. This made Ce/arius, bifhop of Arles, to fay, 
that thofe very men, who are not able to read, may not be excufed from attaining to a com- 
petent knowledge of the foul-healing doctrine of the Gofpel ; for if even fuch men do find 
means to learn idle and leud fongs and romances, with more reafon they fhould apply them- 
felves to learn the heavenly dottrine of fcripture. And that they may the better do it, the 
forefaid learned doétors of Paris and Louvain, as alfo other pious and learned men in al! na- 
tions of Chriftendom, have taken care to tranflate the holy fcripture into the vulgar language 
of their countries, that the divine doctrine of it may more eafily come to the knowledge 
of all forts of men. And that Ireland, fometimes inferior to few of the nations in piety and 
learning, might not be deprived of the like happinefs, has been the pious zeal and care of 
worthy patriots, whofe names ought to be with praife continued in the memory of pofterity. 
Such we find to have been ‘Fobu Kearney, fometimes treafurer of St. Patrick’s church in Dublin; 
Nicholas Wailfh, bithop of Offory; Nebemiah Odonelan and William Odonel, both archbifhops 
of Zuam, by the help of others, fkilful in the Jv#/ tongue, the province of Coxaught; and 
Sir William Ufber, clerk of the council, bearing the charge of the firft edition of the new 
teftament in Irifh. 

Anp now again, that edition being worn out in time, and few copies of it to be found, 
God has raifed up the generous fpirit of Robert Boyle, Efg; fon to the right honourable 
Richard, earl of Corke, lord high treafurer of Ireland, renowned for his piety and learning, 
who hath caufed the fame book of the new teftament to be reprinted, at his own proper coft. 
And as well for that purpofe, as for printing the old teftament, and what other pious 
books fhall be thought convenient to be publifhed in the Irifh tongue, has caufed a new fet of 
fair Irifh characters to be caft, in London, by a fkilful artifan, and an able printer to be inftructed 
in the way Of printing this language ; and having appointed five hundred copies of this new 
edition to be beftowed on fuch, as fhall be thought to make the beft ufe of them, has extended 
his charitable zeal towards the printing of the old teftament in Irifh, giving both the ufe of 
his characters for that purpofe, and fifty pounds of his money fora beginning to fubfcrip- 
tions for the publifhing of it. Wecannot but hope, that God will excite the fpirits of other 
pious men to follow the heroic example of this noble man, in furthering this holy work, 
for the good and comfort of many poor fouls, pitifully defolate and blinded, for want of 
the heavenly light of the word of God to fhine among them. 

{r any other fhould further fay, that holy f{cripture, tranflated unto common language, 
fhould not be generally permitted to all men’s reading, becaufe fome, by the ill ufe, and 
wrong underftanding of it, have raifed {chifms and many difturbances; it may be anfwered, 
firft, that this argument proving too much proves nothing by the ordinary rules of arguing. 
It proves too much, becaufe churchmen and the more,learned fhould be prohibited the read- 
ing of fcripture more carefully upon this account, whereas Avius, Pelagius, Neftorius, and 
other prime herefiarchs, were churchmen, and of eminent learning. Secondly, that becaufe 
children do cut their fingers with knives, and wicked men do murder others with fwords, 
knives and fwords muft be taken from all upon the like account. The remedy therefore 
is to be, not to take away knives and fwords, and lefs the fcripture, but the evil ufe of them. 
To avoid this, and find the ineftimable treafure enclofed in facred {cripture, let piety, humi- 
lity, and difcretion guiding both, be their companions in reading it. Let their piety appear 
in feeking fincerely the will of God, and the way to him in that holy reading. Let their 
humility fhine in not relying too much upon their own judgment in the expofition of fcripture, 
where it is obfcure, but praying to God, and feeking the help of the moft warrantable teachers 
for the right underftanding of it; in the choice of which teachers, their difcretion is to be 
practifed, relying more upon the moft ancient, moft holy, and moft generally approved in 
the Chriftian church. 

Awp if, after ufing their beft endeavour to find out the right underftanding of fcripture, 
fome places of it fhould continue obfcure to you, take from the learned, humble and holy 

Aug. lib. doctor, St. Augu/ftin, this excellent leffon, for judging of thofe facred books: Where I un- 
ult. de  derffand them, fays he, not only nothing can be more wife, but alfo nothing feems to me more well 
ier hs fpoken: and where I do not underStand them, their eloquence is not fo apparent to me; but, even then, 
oe I do not doubt, but it is fuch, as where I do understand them. God were not God, if to be compre- 
hended by human wit. If any of his words feem to you not fo agreeable to reafon, make 
fure account the fault lies in your weak underftanding ; wait patiently, pray and read agen 
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and hope in God’s mercy, that he will open your eyes to a right underflancing ; and the more 

often you read, the more light you fhall daily receive. Mark what the fame great dottcr Sr. 

Auguftin declareth of his own experience. J do publicly avouch, fays he, the depth of Clr jiie-t Aug, eit 

feriptures to be fuch, that I would daily have more and more to learn in them , though from my cl “2 3. 

bood to decrepit old age, I foould with full leifure, moft eager fiudy, and greater wit endeavour 19 

learn them. But the fame holy and learned doctor giveth you for comfort, whar is certainly 

true, that in what is plain of {cripture you have all that is neceffary for your inftruction, both 

in belief and in a good life, which made St. Paul writing to Timothy tell him, that the doly zTim. ii’. 

ibaa which from a child be bad known, were able to make him wife unto falvation. WWhereof #5214510. 
e giveth the reafon, adding immediately, that ail fcripture is given by infpiration of God, and 

is profitable for dottrine, for reproof, for correction, for inftruttion in rightcoufnefs ; that the man 

of God may be perfelt, thoroughly furnifhed unto all good works. 

Now therefore the excellency of this holy book being fo incomparable, and fo vaft the 
importance of it, it is the expectation of the pious and learned men, who have laboured in 
publifhing it, and their earneft requeft even for Chrift Jefus his fake, that all good Chriftians 
capable to make ufe of it, fhall in their refpective ftations reverently frequent the reading of 
it, for the benefit of their own fouls, and of others abour them, or under their charge; and 
more efpecially, that all godly churchmen, who have the cure of fouls, may read, or caufe 
it to be read to their congregations, whereto underftanders of the Irifh tongue do refort, or 
upon this encouragement may refort more; confidering, that no preaching is fo effective to 
work upon fouls, as the very word of God, which, as St. Paul fays, is quick and powerful, Heb. iv. 
and foavper than any two edged fword. For the fame reafon, pious fathers of families thould 22. 
caufe it to be read on fit feafons to their houfhold, inuring them to a deferved love of this 
facred reading, in lieu of romances, and other idle or noifom divertifements. Foreigners 
alfo, who defigning to continue their habitation in Ireland, will, by the rules of common pru- 
dence, defire to purchafe a knowledge of the language, may attain it by reading this book, 
comparing each chapter of it with another of the fame contents in the language they under- 
ftand ; for which purpofe fome fhort rules have been already, and more fhali be publifhed, 
for the right pronouncing and reading of the Irifh tongue. 

Fina ty, ftudents in {chools and univerfities, who defign to live by the cure of fouls in 
Freland, fhall upon a ferious confideration find it their precife duty to procure fuch knowledge 
in the language of the natives, as may enable them to help and inftruct the fouls committed 
to their charge, and of which they are to give account to God ; for notwithftanding all the 
wife ftatutes and endeavours ufed to bring this whole nation to a knowledge of the Englith 
tongue, experience fhews it could not be effected, too many being unable to give fuch tcach- 
ing to their children, or to get it for themfelves; and it is apparent, that in Ircland there 
are many parifhes, baronies, and whole counties, in which the far greater number of the 
common people do underftand no other language but che Irifh. This being fo, how can it 
be prefumed of any godly paftor of fouls in fuch places, that he fhall not procure the fpi- 
ritual welfare of thofe men, by the fweat of whofe brows he hath his bread, enabling him- 
felf to preach, read to, or converfe with them in a language they can underftand, that being 
the way to gain their good will, and thereby to win their fouls to God? For very true and 
experienced is what Ariffotle faid, plurimas amicitias taciturnitas fola diffolvit, that want of 
communication breeds want of love and union. And to gain their affection is the way to 
benefit their fouls, and cure them of the moft deplorable blindnefs they are in, fitting long 
time in darknefs and in the foadow of death, for want of fetting before them the heavenly light 
of the word of God, which his loving providence hath given as @ lanthorn to our feet, in this Pial. exix: 
our pilgrimage towards our defired home of heavenly glory. And now the Lord and giver '04- 
of it, our dear Saviour Jefus, who hath infpired the thoughts of publifhing this facred book 
for the good of fouls, be gracioufly pleafed to grant all others concerned to make due ufe of 
it towards the glory of God, and the fpiritual welfare both of others and their own. Amen. 


NUMBER IV. 


Letters and papers relating to the diftributing of the Irifh bibles in the 
Highlands of Scotland, at the expence of Mr. Boyle. Life, p. 87. 


I 


Mr. Kirkwood’s letter to Dr. Wotton, containing a general account of Mr. Boyle’s 
concern in the edition of thofe bibles. 
Reverend Sir, June 22, 1702. 
I AM glad you are going to publifh the life of the excellent Mr. Boyle, who was fo great 


an ornament to his country and to our holy religion. I reckon it one of the bleffings of 


my life, co have been acquainted with fo extraordinary a perfon, whofe company I brenes 
ways 
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always very delightful and edifying. It was foon after our acquaintance was begun, that I 

had the opportunity of talking with him of the fad ftate of religion in the Aliighlands of 
Scotland, where they had neither bibles nor catechifm in thtir own language. This; gave 

him an occafion to tell me of his having caufed five hundred, bibles-in Irifh, in a quarta 
volume, in the Irifh character, to be printed for thé ufe of thofe in F-Wand, who Underftood nop 
the Englifh, He then offered‘ a few of thofe bibles to be fent ihto Scotland to f{ee.what 
reception they might meet with there: a dozen of them was firft fen, and een two 
hundred ; which made one for each parifh. In fuch places, where thefe books were diftributed, 
they had a very good effect, as you may pérceive miore fully by the papers relating, to that 
affair, which I fend you. After fome time, I heard from fome minifters in, thofe parts, than” 
it was the earneft defire of many, who wifhed well to our religiori; to have a new imprefiion: 
of the bible in the Latin chataéter, in a {mall volime, for the ule of fach Reigns in the 

Highland parifhes, as had been taught to read Englifh, though they did-not ‘wndérftand it; 
and for the advantage of fuch children, as fhould be fent to fchool, efpecially thofe of the 
poorer fort, who could not purchafe books for themfelves. To anfwer the pious defires of fuch 
perfons, endeavouts were ufed in Scotland to procure another impreffion ; but in this attempt 
we met not with fuccefs. The firft encouragement, that was given me to go on with it in 

this kingdom, was by the worthy Mr. Boye, who told me, he would fubfcribe for printing, 
one hundred bibles. This example difpofed others, whom I acquainted with the defign, to: 
fab{cribe very, freely and largely. Mbft of the fubfcriptions you will {ee in the printed paper 

I fend you relating to that affair. Ineed not mention other particulars, only in fhort, after 

fome few years, this work was happily finifhed, the books were printed, tranfmitted into 

Scotland, and long ago the greateft part of them was difperfed in the feveral counties of the 

Highlands. We have had many accounts of the happy effeéts, which have attended our endea- 

vours, in behalf of thofe poor people, who, have been fo long negleéted and fuffered to 

remain in a ftate of ignorance and barbarity. By the printed paper you will likewife fee, 
that there were fix thoufand catechifms and prayer-books in Irifh printed at the only charge 
of Mr. Boyle, for the ufe of the Highlanders, which were accordingly fent down into 
Scotland; many of which have been likewife difperfed among the Highlanders. The catechifm 
and prayers were compofed by Mr. Charteris, and were tranflated into Irifh by Sir Hugh Campbell, 
of Caddell, and afterwards revifed and correfted by Mr. Kirk. There were added to the 
catechifm fome paffages of {cripture, containing the principal heads of the Chriftian religion; 
to ferve as a fhort and plain tract of devotion and Chriftian morality. It was this catechifm 

and prayers, that are mentioned in the bifhop of Rojs’s letter. As for the papers I fend you, 
which have fome relation to that great man, I leave it to you to make ufe of them, or any 

part of them, in fuch fort, as you judge may beft ferve your defign. When you have done 

with them, be pleafed to return them to me again, to be left for me at Mr. Milbourn’s a 
watchmaker at the Blue Boar in the Old Baily, near Ludgate, London. As for the letter from 

Mr. Charteris, I fend it you, that you may fee the high opinion, that pious and primitive 

perfon had of the famous Mr. Boyle. As for Mr. Boyle’s own letter, the chief reafon why 
{ fénd it, is upon the account of fome few feafonable expreffions in it about education, 
which may be very well improved in fome part or other of his life. As for the letter from 

Mr. Kirk, a Highland minifter, who was corrector afterward of the prefs, when the Irith 

bible was reprinted, perhaps it will furnifh you with fome hints not unufeful to your defign. 
{ need fay no more asto this matter. JI heartily wifh you may have good fuacefs in what you 

are about, that you may be able to fet forth fo great a pattern and example in fuch a light, 

as may move others to have a higher regard for folid piety, and ufeful learning. Before 
I conclude this letter, I muft acquaint you with another defign, which has been fet on foot, 
in behalf of the minifters, {chool-mafters and probationers, in the Highlands. The reafons 

of this defign you will fe in the printed paper I fend you. They, who are now in the go- 

vernment thefe, have fo far efpoufed it, as to recommend it to the feveral prefbyteries to 

promote it. I know youf good affection to réligion and learning will difpofe you to en- 

courage a work of this tendency, which is likely to prove of very great ufe and advantage. 

Your neighbour, Mr. Frank, can acquaint you with fome farther particulars relating to 

this affair. Iam, 

Reverend Sir, 


Your affe€tionate brother, 
and humble fefvant, 
Ja. Krrkwoop. 


ja ¢ 


An account of the defign of printitig 3006 bibles in Irith, for the ufe of the 
Highlanders. 


HE inhabitants of the Highlands of Scotland have never had the bible in their own 
language, which is the Irifh. Some endeavours have formerly been ufed in Scotland, to 

have it printed in that language, but hitherto they have proved unfuccefSful. Of late the 
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honourable and pious and learhed Mr, Boyle hath, at great chafge, caufed to be printed Zoo 
bibles in Irifh, which were defigned for Ireland; and accordingly moft part of them, efpe- 
cially the new teftaments, were by him fent thither. Of the books of the old teftamenté 
which remained, he fent above two hundred into Scotland, which made oné book for each 
parifh in the Higblands, there being fo many parithes in thofe patts, which are of very large 
extent, containing great numbers of people. The fame excellent and worthy perfon was at 
the charge of printing, for the ufe of the Highlanders, 3000 catechifms and prayef-books 
in Irifh, with fome paflages of ‘fcripture, containing the principal heads of the Chriftian 
religion, they never having had any fuch helps before. He hath alfo lately given money for 
to. reprint as many more. Several of thofe bibles and catechifms have been diftributed 
among fuch parifhes in the Hipblands as are near Edinburgh, and where the prefent com- 
motions have not prevented their being fent. The reft will now be fent very fpeedily. 
In all thofe places, where they have been fent, the people exprefs a wonderful joy, and a 
great defire to know the word of God; fo that they, that can read, are at fome pains to teach 
others to read likewife. And fuch is their zeal, that they fend for the bible fometimes. to 
one part of the parifh; and fometimes to another, that they may read on the week days ; 
and ther they return it to the church on the Lord’s day, that all may hear it read publickly. 
And it is very remarkable, that amidft the publick commotions in that: kingdom, fcarce any 
of thofe Highlanders, who have received bibles and catechifms, and havé been inftruéted in. 
the knowledge of truth, have joined themfelves to the adverfaries of the prefent happy fet: 
tlement. All fort of people among them exprefs an eariteft defire to have another impreffion 
of the bible in Irith for themfelves and for their children, that by reading and hearing of that 
facred book, they may be delivered from ignorance and barbarity. The money collected for 
eattying on the work is to be depofited with the reverend dottor Horneck, who hath been, 
pleafed charitably to accept of |fhe trouble of receiving it. Several worthy perfons both of 
England and Scotland, have ase their concurrence, and fignified the proportions they 
intend to give, of whom alfo not a few have already fent theit money to Dr. Horneck, at 
his houfe in Exeter freet, who hath a lift of their names, with the fums of money they have 
fubfcribed or fent. They, who have not yet fent their money, are defired to fend it as foon as 
may;be, The perfon employed for the printing this bible is Robert Everingham at the Séven 
Stars in Ave-mary-lane nigh Pater-nofter-row. Myr. Robert Kirk, minifter of Aberfoyle in Mon- 
teish in the Highlands of Scotland, is come to London to attend the prefs. The work is now 
began, and will be finifhed (God willing) before Chriftmas next; The books; which are 
fubfcribed for by fome charitable perfons of this kingdom, are to be diftributed (by the ad- 
vice and with the concurrence of perfons of -public authority: in the kingdom of Scotland) 
amongft the peorer fort of Highlanders. As for the books, which are fubfcribed for by thafe 
of Scotland, they are likewife to be beftowed on poor people, fo far as is needful ; and as 
for the money, which thall-be got from thofe Highlanders, who are able to buy books for 
themfelves, it is to be kept in ftore, as a fund for another impreffion of the bible in Irifh, or 
for printing fome. fuch ufeful treatife in that language, as fhall afterwards be thought moft 
proper. We have fufficient reafon to expect, that fchools will be fettled in all parifhes of 
the Highlands, that thereby this charitable defign. may be rendred effectual. This will be 
fhortly recommended to the care of the parliament in Scotland. The papet and printing 
amounts to 2754. at rs. 10d. per book in quires, the binding (at 8d. per book) amounts 
to 100/. which in all makes 3757. Towards which, we have the following fubfcriptions, 
which amount to 2444. 8s. 8d. So that there is wanting to complete the charge of paper 
and print 304, 115. 44, and for binding, s00/, in all wanting 1307. 115. 4d, There are 
alfo new teftaments to be printed, for the ufe of young children learning at {chool; the 
number of which will be proportioned to the money that fhall be given 


Los a. 
Mr. Boyle gave for this charitable ufe | 8 6 8B 
As alfo did feveral other perfons the fum 236 2 0 
Total amounting to, with Mr. Boyle's, 244 8 8 


Ik. 
fn anfwer to the oljettion againft printing the bible in Irifh. 


@ is not to be doubted, that a great many, who make this objection, do. it wittiout any’ 
bad defign,, but only through their not canfidering the matter fufficiently: And therefore 
to, remove their miftake and prejudice, the following confiderations are offered unto them; 
whereby thefé two things will appear. 1ft, That.the extirpation of the Irith language; out of 
the Highlands of Scotland, is not poffible in this age, And fecondly, That it is not probable : 
to be effected.in fucceeding ages, As to the firft, it may appear fufficiently to any, who will 
confider the methods of doing it. As rit, By colonies. 2dly, By fcattering the Highlanders 
all.over the nation. gdly, By-fchools. 4thly, By fending their children to ferve in other 
«parts, 4, ‘of a a and fo to learn Englith, As a the firft, if feveral colonies took 
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be fent among them, what could they do towards the extirpating the language, unlefs we 
fhould fuppofe them more numerous than the inhabitants, which is impracticable ? For nei- 
ther could the reft of the nation fpare fo great a number of people, nor yet could the barren 
mountains of the Highlands afford them the conveniencies of life. Befides, the Highlanders not 
living in towns, but fcattered up and down in very fmall villages and fingle houfes, the fet- 
tling of colonies among them could not fignify much to root out their language. As to the 
ad of fcattering the Highlanders all over the nation, it is an idledream, not at all practicable ; 
for neither would the generality of the Highlanders leave their native foil, nor yet would 
others readily receive them. And, jdly, As for fchools, neither can they do it: for firft 
we may fuppofe, that there will be ftill too many, who go not to fchool through the poverty 
and negligence of the parents, and uncharitablenefs of richer neighbours: now thofe, that 
tarry at home, muft needs retain their own language. 2dly, We may very reafonably fuppofe, 
that many, who fend their children to fchool to learn to read Englifh, are not able to keep 
them fo long under the care of a {choolmafter, as to have time to learn to fpeak it, though 
they may have time to read and underftand it pretty well in books. gdly, Suppofe one of 
ten or five children, who are fent to {chool, fhould learn it perfectly to fpeak it, and underftand 
it when fpoken, yet what is this to the extirpating the language in this age? What muft be 
done with the four of five or the nine of ten children, not to fay any thing of aged perfons, 
who cannot fpeak Englifh? Ought not care to be taken, that they perifh not for lack of know- 
ledge? Or fhall the bleffed means of heavenly light and comfort be with-held from them, as 
from a generation, that God hath curfed and forfaken? Far be it from all thofe, that bear the 
honourable name of Chriftians, to harden themfelves againft their brethren, and under pre- 
tence of any human policy to fight againft the kingdom of our God and Saviour. As to 
the fourth, to wit, fending children from the Highlands to ferve in thofe parts, where they 
fpeak Englifh, it can fignify but very little; for there are no® many (in comparifon) who can 
be fent into other parts of the kingdom; and it is known, that many, who have continued for 
fome years in thofe parts, where they {peak Englifh, have never acquired fo much {kill in that 
language, as to be able to underftand a fermon in it. As to the fecond thing, that it is not very 
likely to be effected in fucceeding ages, may appear from the following particulars. 1{t, Where 
is here an inftance of any fuch thing, that has been done any where in the world, except 
in fuch places, where the conquerors have been more numerous than the conquered? It is 
known to all, who are acquainted with the ftate of Europe, that in moft kingdoms there are 
fome provinces, which fpeak a different language from what is fpoken in the reft of the pro- 
vinces of the fame kingdom. 2dly, Many thoufand Highlanders are feparated from the reft 
of the nation by iflands, fo that they have very little converfation or commerce with any 
but thofe of their own language ; and therefore it-is very hard to imagine, how their language 
fhould be extirpated. 3dly, It has not been known or heard of in this age, nor for any 
thing we can learn in fome paft ages, that any one parifh, where they have been wont to preach 
in Irifh, has learned fo much Englifh, as not ftill to need a preacher in the Irith language. 
4thly, In feveral parifhes in the borders of the Highlands, where they preach only in Englith, 
there remain {till fome corners, where the inhabitants go to have their children baptifed, and 
to hear fermons in the adjacent parifhes, where they preach in Irifh, becaufe they underftand 
not thofe that preach in Englith; which plainly fhews, that the Englifh language does not 
prevail fo much over the Irifh, as fome would make the world believe. sthly, About one 
half of the minifters in the Highlands (according to our beft information) preach only in Irith, 
which fhews, that there is very little Englifh underftood in their parifhes. And where they 
preach one half of the day in Englifh, it is in many places of very little ufe to the genera- 
lity of the people; of whom feveral can buy and fell in Englifh, who do not underftand a 
fermon in that language. As tothe women and children, fcarce one in twenty can fpeak 
Englifh throughout the Highlands. 6thly, It is very confiderable, that in Kintyre (a country 
in the Highlands) whence the Highlanders were expelled, and where others, who {poke Englith, 
were planted in their ftead, in procefs of time, by frequent converfation with the neighbour- 
ing Highlanders, many of them, inftead of propagating the Englifh language, have learned 
Irifh ; fo that now they preach once a day in Irifh in the chief churches of the country. 
To which might be added, 7thly, That the Highlanders, as much as any people, are very 
much in love with their own ancient language, and jealous of all defigns againft it. After all 
that hath been faid, it doth fufficiently appear, how little ground there is to think it likely, 
that the language of two hundred thonfand perfons can be extirpated; for by a moderate com- 
putation, there can be no fewer in the Highlands, where there are about two hundred parifhes, 
which makes above a fifth part of the parifhes of the whole kingdom: and therefore how 
neceflary it is to carry on and encourage this defign for the further reformation of fo confide- 
rable a part of the kingdom. When once the children are provided with Irifh bibles, and 
taught to read them, they will be means of inftruéting the families, to which they belong. 
And befides the great advantage, which people in general will reap by this charitable work, 
the minifters themfelves, and ftudents in divinity, will thereby receive unfpeakable advan- 
tage. It will prevent the miftakes, which many have been guilty of in tranflating the holy 
{criptures ; and by reading the bible in Irifh, which will be no hard matter to do, for thofe 
who can read Englifh, this impreffion being in the Latin charaéter, they will be enabled in an 
apt and uniform ftile (becoming foon familiar by ufe) with greater advantage to exprefs their 
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thoughts in their addreffes to the people, both in publick and in private. The feriptures 
are the weapons of the Chriftian warfare ; and fhall we unchriftianly and unmercifully deprive. 
our brethren of that, which they have fo great need of in their defence and fafeguard ? How 
careful has the church been in all ages (except fince Popery prevailed -in the world) to tranflate 
the holy bible into the language of all nations, which were converted to Chriftianity! And, 
hot to mention what was done in other countries, Bede tells us, that in this ifland the bible 
was read in five dialects, then vulgarly ufed, to wit, of the Angles, the Britains, the Scots, 
the Picts, and the Latins. How juft a prejudice againft the Papifts is their hindering peo- 


ple from reading the holy fcriptures! They pur that light under a bufhel, which God hath 
appointed to be fet on a candleftick. 


IV. 


Mr. Kirkwood to Mr. Boyle. 
Honoured Sir, Afiwick, Nov: 5, 1687. 

tii FITS is only to fhew you, that the bifhop of Ro/, with the clergy of his diocefe fyno- 

dically affembled, by one of their number defires, that thanks may be returned you 
in the mofft affectionate manner, for that very good work, the making the fcriptures to be 
more known, when others have defign to eclipfe them. The number of the minifters of 
that diocefe are 31. ‘They propofe this, that if you have fo many bibles as may ferve them, 
each of them one, they are moft willing to pay for them. As for the catechifms, they give 
this account, that the province is fufficiently furnifhed with them already in the Irifh tongue. 
This is all that I have heard of late. I know not whether thefe catechifms, which they men- 
tion, are printed: if it is fo, they are both tranflated and printed very lately. I hope to 
hear fhortly from other parts of the Highlands, where there is ftill, for ought I know, need of 
fuch helps. I fhall not fail to acquaint you, whenever I hear from thofe parts. When thefe 
ten or twelve bibles (which my friend Dr. Dewvane told me you intended to give to the 
Highlanders) are bound, I have defired a friend of mine to fend them carefully. If you 
think fit to fend fome dozens more unbound, I fhall take care, that they be bound in Scotland, 
and diftributed to the beft advantage. I have wrote to thofe, who divide them amongft the 
Highlanders, to give them chiefly to fuch minifters, whofe parithes are in greateft want of 
them, with thefe two conditions: 1ft, that the minifters read fome chapters every Lord’s 
day to the people who never heard a chapter read in their lives; and on other days, when 
they can have occafion, as at baptifms, burials, marriages, 7c. The 2d is, that the mini- 
fters take care of the bible, as being for the ufe of the parifh, that it be not alienated from 
this defign; fo that if a minifter be removed into another parifh, or die, yet the bible may 
ftill be kept and preferved for the ufe of the fame parifh. If there are more bibles than 
ferve each parifh, then fome may be given to the more numerous and confiderable families, 
for the benefit of the children and fervants, who know not the Englifh tongue. I thought 
fit to mention the fending a good many bibles together, becaufe I hope they may be more 
ufeful now than before, having heard of the good fuccefs, which fome zealous perfons have 
had in preaching amongft them of late. As to the number of the parifhes in the Highlands, 
I believe they are not above 200, if you think fit to fend fo many. I doubt not but it 
would be of fingular advantage towards your defign, if you wrote a letter, addreffed in ge- 
neral to the bifhops and clergy of the Highlands of Scotland, or to the minifters of the Gofpel 
in the churches of the Highlands of Scotland, wherein might be reprefented to them your 
defign in caufing thefe bibles to be printed, and the defire you have, that they may contribute 
their affiftance in making your defign effectual for the purpofes of the gofpel. I know your 
piety and zeal to be attended with fo much prudence and difcretion, that you are able to do 
this in that manner, which will greatly conduce towards the rendering your work, which you 
have done already, fo much the more profitable. For the better difperfing of fuch a letter 
(which I very much wifh) there might be 4 or 500 of them printed: or, if you are not for 
that, care fhall be taken to tranfcribe feveral of them. I hope you will pardon the freedom 
I ufc in this matter. If I know how to be ferviceable to you in any good defign, you might 
expect to find me always ready to fhew you, how much I am, 


Honoured Sir, 
Your moft affectionate and moft humble fervant, 


James Kirkwoop. 


He, whom I have defired to take care of the bibles, is called O/wald, a bookbinder, at 
the Blue Posts in Air-Street Piccadilly. 

I nave wrote to Scotland, that if it will do well enough to print the little books in the 
Englifh character, as I believe it will (for all who can read the one, as J-am informed, can 
read the other) then they may print as many as they think fit at Edinburgh, where they can 
eafily find an Highlander to overfee the prefs. This, if it fucceed, will prevent a great deal 
gf trouble. What expence they are at in printing them, may be fent by a bill of exchange. 


Mr. 
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Mr. Kirkwood to Mr. Boyle. 
SIR, ; Asiwick, Dec. 15; 1687. 


Y ESTERDAY I heard from Mr. Ofwald (of whom I wrote to you) that there are 
32 bibles ready to be fent with the firft occafion. I have writ to the bifhop of Ro/s 


this inclofed, which I thought fit to fend to you, that if it is not wholly according to your 


thoughts and defign (which I have prefumed to guefs at in this manner) then you may either 
acquaint me more fully with your mind, or defire Mr. Ofwald to write to the bifhop, unlefs 
perhaps you may think good to write yourfelf. If you think fit to fend my letter as it is, 
be pleafed to feal it up, and let Mr. Gregg deliver it to Mr. Ofwald, to whom I have written 
about the bibles, that they may be fent fafely to Scotland. ‘Since my laft to you I have 
heard concerning the Irifh tranflation ‘of the prayer-books, €c. that they have a great mind, 
that they be printed in Scotland, if it can be got done. I heartily pray for your prefexvagion, 
and that God may direct and affift you in all your ways. I am, 
STR, 
Your moft affectionate and 
moft humble fervarit, 


James Kizxwoop. 


VI. 


Mr. Kirkwood to the bifbop of Rofs. 
My Lord, Afiwick, Dec, 14, 1687. 

AVING received a letter from one of my friends in Scotlaxd, wherein I was told, 

that it was your lordfhip’s defire, as alfo of all the clergy of your digcefe, that thanks 
might be returned to the excellent Mr. Boyle, for his generous and charitable offer of fome 
bibles for the ufe of the Highlanders; I did accordingly acquajnt him therewith. Since 
which time he hath been pleafed to caufe 200 bibles in the Irifh tongue to be bound, whereof 
one is for your lordfhip, and thirty one for the minifters of your diecefe, The reft are for 
the ufe of other parifhes of the Highlands. I know Mr. Boyle’s defign in caufing thefe bibles 
to be printed ;_ and now his beftowing them freely where they are needful, is, that he may 
thereby contribute his affiftance towards the propagating the knowledge of the Gofpel of 
Chrift Jefus, that by thefe facred writings, they who are in darknefs, and ignorant of divine 
things, may be enlightened, and refcued from fin and folly. He defires no other reward for 
thefe books, but to hear they produce the effect, which he heartily wifhes and prays for. 
1 doubt not but that your lordfhip will recommend to your clergy fuch methods, as in Chrifti- 
an prudence you judge may be moft proper and effectual for promoting fo good a defign. 
Mr. Boyle hopes, that the minifters will read every Lord’s day fome chapters to the people, 
or caufe them to be read by fit perfons, at that time, and at other times, when people 
come to church. Thefe bibles are intended for the ufe of the parifhes ; and therefore you 
will be pleafed to acquaint your clergy therewith, left otherwife by the death of the mini- 
fters the bibles fall into the hands of thofe, who will not take much care to ferve this defign. 
Iam mighty glad, that it hath pleafed God to raife up Mr. Boyle to perfue fo excellent 
a defign, as the fpreading abroad the knowledge of the holy fcriptures, which he hath done 
likewife-in fome other languages: fo that he hath not only afforded great light to the world 
by his excellent philofophical writings, but, which is far better, hath done his utmoft to fil 
fome of the dark places of the world with the light of divine truth, by thefe ufeful tranflati- 
ons of the bible into fo many languages, How much may fo great an example make many 
of our facred order to blufh and be afhamed, confidering that we do fo little good in the world, 
and concern ourfelves fo little for the honour of our great mafter; have fo little love for the 
fouls of men, and are fo barren of good defigns and works, although we are appointed by 
God for this very thing, to make it our bufinefs to fave men’s fouls, to make them wife and 
good, to turn them from darknefs to light, by the light of pure and holy doétrine, and of an 
heavenly converfation? And as at all times this ought to be our meat and drink, fo efpecially 
when we fee how great pains many are at to fill the world with darknefs, to corrupt men’s 
hearts and lives, to dead them into errors and delufions. I humbly beg your lordfhip’s 
bleffing and prayers. Iam, 

My Lord, &. 


James Kirkwoop. 
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vit. 
Mr, Kirkwood #0 Mr. Boyle. 
STR, Afiwick, Dec. 27, 1687, 

‘fA FTER a long and tedious expeation, I have at laft received a letter from the 

Highland Minifter, to whom the tranflation of the {mall treatifes was entrufted, giving 
me an account of his having‘finifhed that work, and his having made fome confiderable 
additions for the ufe of the Highlandets. The miniffer’s name is Mr. Kirk,, who is one of 
very great worth, a learned, pious, zealous miari. The tranflation is at Edinburgh. 1 have 
wrote to fome perfons there to take cate there be printed about 2000 of them in the Latin 
character, according to Mr. Kirk's defire. He tells me, that both minifters and gentlemen 
rejoice mightily to think, that there are hopes of their fecing the bible with catechifms and 
prayer-bdoks in their own language; and that the minifters. are very willing to read the 
{criptures publickly in their churches. He fays, a great many minifters and gentlemen would 
buy the bibles, if they were fent down, and the price fet on them; and that 200 might 
quickly be fold: but (he adds) the Highlands require ‘2000 : and if. the bible were reprinted 
(which he fays were fit to be done in the Latin character) they could fell them, and get the 
money very foon. He fays (which is very juft) it behoved to be well attended, if there were 
another edition, by a very fkilful Irifhman. He hath remarked feveral errata in this edition, 
one letter for another, and fome words wahting, which he promifes to fend me in a fheet of 
paper, if ever there be need of it. He fays, that generally all people in the Highlands are 
overjoyed with the thoughts of this, and are mighty eager to have bibles, He blefles the 
God of heaven ‘and earth, who put this excellent defign into your breaft, and adds [fwho 
knows what a heavenly flame this fpark may kindle?] He adds a great many pious and 
zealous expreffions, which I have not at prefent time to tranfcribe. I would have fent you 
the letter itfelf, but that it is fuch as I am.unwilling to lofe, and I know not, if this fhall 
come to your hands. Not many days fince, I fent you a letter, with one inclofed to the 
bifhop of Rofs ; I know not whether you have received them. Inftead of this letter, I had 
a preat defire to have come my felf, and talked with you of this affair, but that Iam not as 
yet fit to travel fo far, efpecially in this feafon of the year. If you think fit to fend what 
bibles you have, if you -haye 200 remaining, you need not be at the trouble to caufe them 
to be bound; they may be fent in fheets, with thofe, which Mr. Ofwald hath received for the 
diocefe of Rofs. If you judge it proper to put,any price upon them; let me know, and I 
fhall take care, that the money be received at Edinburgh, by thofe, who will fend it by a bill 
of exchange faithfully. “A part of the price may be employed in printing the little treatifes: 
As for the reprinting the 2000, I wifhit were done, It were a defign worthy, of the con- 
currence of Cveral perfons; who have money, charity and zeal together :- if there were fuch 
an edition of fo many bibles, I doubt not but the money might be recovered by the fale of 
them, if that were needful. For my own part, I would willingly contribute 107. towards 
fuch a work. I cannot but have a great compaffion for many poor fouls, which live under 
a fad night of ignorance, fuperftition, and profanenefs in thofe barbarous places. Mr. Kirk 
tells me, he hath drawn up an Irifh vocabulary, a grammar, and a collection of Irith proverbs, 
which makes him defirous of a {mall but competent number of Irifh types, with the con- 
trations, for which he will fend money. If you think fit to let him have any of yours; 
they may be fent with the bibles, and the price of them (if you let me know.it) fhall be 
fent him. He writes of an Irifh book or two lately printed at Rome, which I would buy for 
him. If you know any Irifhman at London, who deals in books, I make bold to defire you 
to caufe your man, Mr. Gregg, to enquire about them, and to buy them for me, that they may 
be fent, when other things are fent. He writes a long account of the reafon of the great delay 
in his tranflation, which is too tedious to tranfcribe. At the fame time, when I received this 
letter of Mr. Kirk, I received anothet from the excellent author of the catechifm and prayer- 
books, Mr. Charteris (formerly profeffor of theology at Edinburgh, but hath lived privately 
fince the teft) who defires me to fhew you, that, among many others in Scotland, he does 
highly honour and admire you, for your ingenious and learned labours, and your fervent 
charity and zeal ; and wifhes, that the lord niay long preferve you, and may ftir up others to 
imitate your excellent virtue and piety. I know you value not yourfelf one whit the more, 
becaufe others do fo, and therefore I am not afraid to let you know what this excellent perfon 
did defire me. I heartily join with my worthy friend in wifhing, that the Lord may long 
preferve you, and that he may direct and affift you in every good word and work. Whenever 
I think I may venture upon a journey to London, I intend to come and wait upon you. I 
make bold to defire you to give my moft hamble fervice to your excellent fifter, my lady 
Ranelagh. Yam; 

SIR; 


Your moft affectionate 
and moft humble fervant, 
Ja. Kirkwoop. 


Vor. I. Mr. 
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Mr. Boyle to Mr. Kickwood, 
Worthy Sir, : London, Match 5, 16878. 


HEN I come to look upon the date of your Jetters, I cannot but be much troubled 
W to find, how jong I have been your debtor for an anfwer. And I fhould be as much 
afhamed, as troubled at it, but that it pleafed God to aMict me with a diftemper, which, 
though his goodnefs made very fupportable‘to me, yet it has made me fo weak and tenders 
that I have not ftirred out of the houfe thefe two months: during which time I was-indif 
pofed to keep a literary correfpondence, even with my near relations; whereto I muft add, 
that during a good part of the time, your letter was unhappily miflaid. The bifhop and 
prefbytery of Ro/s put too high a value upon my weak endeavours in a work, that need not 
expect a retribution from men. But Iam very glad to find by their proceedings, how well 
they relifh thofe things, that aim at the propagation of the Gofpel ; and I with, that all, 
that ought to be equally zealous to promote affairs of this kind, would thew themfelves equally 
concerned for the advancement of this. Some paffages in your letter oblige me to take the 
freedom to tell you, that I perceive you have not been rightly informed of my circumftances 
in réference to the publication of the Irith bible. For at firft my aim was, as | thought ig 
became me, to do fome fervice to the country, wherein I was born, and have fome little 
eftate, though I have lived a great ftranger to it; and efpecially to contribute to the conver- 
fion_and the infteuction of thofe Irifh natives, that are moft of them of the Romifh teligion: 
In purfuit of this defign, I, with mach ado, Picci a verfion of the new teftament, made, 
as I remember, in 3 and finding it to have been many years out of print, 
the copies having, as I have been informed, been bought up, from time to time, by fomeé 
Romifh ecclefiaftics ; I caufed a font of Irifh letters to be caft, and the book to be here re« 
priqted ; of which I fent over fome hundreds, ready bound, to be diftributed gratis among 
thofe, to whom they fhould upon the place be judged the moft likely to do good. Thefe 
things I relate, that you may not think it ftrange, that I have not ftill by me any number of 
new teftaments in Irifh ; though I fhould not have fo much disfurnifhed myfelf of them, if I 
had been then fo informed, as now I am, that this language is ftill that of a great part of 
the North of Scotland. And my main defign being, as I faid above, so acquaint the native 
Irifh with the divine oracles ; as foon as Thad with the fame charaé 


: ers caufed an edition to 
be made of an Irifh verfion of the old teftament, whiclt the excellent bifhop Bedell had long 
ago procured, and which, after the lately mentioned publication of the new teftament, divers 


of the reverend Proteftant clergy in Ireland, befides fome worthy prelates, intended to pro- 


mate, but by various occurrences were hindered from accomplifhing their good defires ; as foon, 
I fay, as the prefs had difpatched this book, I fent a competent number of thefe books into 
freland, to be diftributed gratis by fome pious and judicious perfons there. By all which par- 
ticulars you may eafily difcern, that it was not, nor well could be, my principal defign, to 
provide for the Highlanders and other natives in Scotland, that fpeak Jrifo ; and that it never 
was my purpofe, that any of thofe, that were printed at my charge, fhould be fet to fale, 
But yet becaufe it were great pity, that the pious intentions and endeavours of your reverend 
minifters fhould be altogether difappointed, I thal] acquaint you with what comes into my 
mind about it. Before I well knew the great extent of the Inith language in Scotland, I had 
caufed feveral old teftaments to be bound for the ufe of your nation, divers of which re- 
main yet in my hands. So that as to the one and thirty you mention, I can fpare each 
of them a book, which I think you very difcreetly advife, fhould not be difpofed of by 
the minifter at his death, or removed, but be kept for the ufe of the pasith. And thefe will 
be accompanied with one with a gilt back, to be prefented to the right reverend bifhop of 
Rofs; which I hope his lordthip will accept, as an acknowledgment of my juft fenfe of his 
pious forwardnefs to promote the good work I aimed’ at. I fhall alfo fend an hundred more 
unbound, fince you defire to have them fo, which, with the other thirty two, ought to be 
difpofed of gratis to fuch parifhes as my lord bifhop, who I perceive confults with his 
prefbytery, hall chink fit. With Irith new teftaments I formerly tald you, that I was not fur- 
nifhed, And J did not think fit to reprint them with the ald, not only becaufe it was judged 
needlefs ; but becaufe tt was {carce poffible to bind them together, without making, the volume 
much too bulky and unwieldy. But having, upon the late perufal of your letters, caufed en 
quiry to be made, I am informed, that a bookfeller, having with my leave printed a fomewhat 
greater number of néw teftaments than I had contracted for, he has yet in his hands about 
fifty old teftaments, and about one hundred and fifty new ones. He can afford each whele 
bible for a mark, provided the whole fifty be taken off his hands; and for the fupernumerary 


hundyed, or thereabouts, of new teftaments, he can part with them at three fhillings a piece 
In quires. 
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1X. 
Prefbytery of Rols te Mr. Rirk¥iood. 

Reverend brother; Canonry of Rofs, O&. 14, 1688. 
TX JE the prefbyters of the diocefe of Ros beitig this day fynodically convened, our 
right reverend bifhop caufed .read publi¢kly a letter frorn you to hislordfhip, dated 
June laft; wherein, to dur gréat fatisfactidns we heard an account of the pious endea+ 
vours of the honourable and excellent Mr. Boyle, and were furprifed with the bountiful offer 
ou were pleafed in his name to make, of a bible and confiderable number of catechifms 
tranflated into the Irifh language, for every parith within this diocefe > for which we can 
return nothing more fuitable, than our moft hearty thanks to the excellent and famous 
Mr. Boyle, and our humble prayer, that God may reward himfelf, and blefs all thofe his good 
defigns, for the benefit of mankind; and withal to return you alfo our thanks for reprefenting 
to him our need and defires for thefe books. We fhall ufe our utmoft endeavours to profe- 
cute all his religious defigns, by following thefe methods, which he by you recommends as 
far as the circumftances of our people cah allow ; for fo our reverend bifhop has; with a great 
deal of affeétion and refpect to that worthy perfon, very earneftly laid upon us. We aré 
alfo ufing all diligence to get that noble prefent of books brought among us ; but'thé diftance 
of the place, the unufual ftorminefs of the weather, and the confufions, that we ate all put 
into by the march of our parifhioners, who are commanded to repair unto the King’s hoft, 
under the fevere penalties of the law, makes us hopelefs to get them brought to this places 
for fome time, till it pleafes Géd to calm things, as welf as the weather. But the zeal we 
have to enjoy the benefit ofthem will not fuffer us to be negligent about them. In the mean 
time, we fhall be moft reddy to do all fervices, that are in our power, to the generous Mr. 
Boyle, and to you, to whem alfo we think ourfelves much obliged, and fhall fever ceafe to 
rémember you both in our prayérs; for we are, and fubfcribe ourfelves by the clerk of the 

meeting; . 
Reverend brother, 


Your affectionate brethren to ferve you; 


o 


Ganies Rofs, Cl. Syitods 
. Xx. 
Mr. Kirkwood to Mr. Boylé: ml 
$i R July 13; 1689: 


SHOULD have waited upon you before I went out of town, but I have been obliged 

to be with a perfon, who had the {mall-pox, and is now dead of them; which makes 
me, that I do not come to wait upon you myfelf, knowing, that you have riever had that 
difeafe. ‘As for what you mentioned to me, when I was laft with you, about giving fome 
more bibles to the Highlanders; I have confidered of it with Mr. Kirk, and: other difcreet 
perfons, who do not think it neceffary, at this tinie, fince each parifh hath a bible already 
fent to them; or defigned for them; and as for others, this impreffion I hope will be fufficient 
for them, for fome time. We cannot but be more and more fenfible of your generous chaé 
rity, for which God will reward you. As for the new teftaments; which are not yet diftributed; 
if you pleafé to béftow of them upon the parifhes, which are largeft; and have greateft need 
of them, it will be a very great and excellent prefent to thofe poor people. Mr. Everinghign 
fays, ie thinks he has but about thirty new teftaments belonging to you. If you think fir to 
beftow them, they may be fent with the bibles, which are now a printing; when Mr. Kirk 
returns to Scotland. As for the binding of them, we fhall take care, that it be done, with- 
out putting you to any more charge, which hath already been very extraordinary. Mr. Ever- 
ingham tells us, that he is obliged to make ufe of two of your Irifh bibles, which are neceffary 
in cotrecting; which I know you will be very well fatisfied with. I heartily wifh you 
health and all fort of happinefs. I hope God will, in his good time, refcue Jreland from the 
hands of wicked men. I am, 

, SIR, 


Your moft affectionate 
and moft humble fervant, 
Fames Kirkwood. 
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XT. 


Mr. Spalding ¢o Mr. Boyle; 
SIR, Edinburgh, June 28, 1690, 


AM appointed by the general meeting of the minifters and elders of this church, as to fhew 
I the fenfe they have of your great pains in caufing emit the bible in the Irifh language, 
fo to defire, that thefe two hundred Irith bibles already at Edinburgh may be at the difpofal of 
the next general affembly of this church, to be held on the third thurfday of Oéctober next ; 
and that they may not be difperfed, until the faid general affembly order the viewing of the 
tranflation, and their being made ufe of publickly in congregations. This is defired of you, 
in the name and: by the appointment of the faid general meeting, by, 


SIR, 
Your honour’s very humble fervant, and their clerk, 
Fo. Spalding. 
Direct your return, Zo Thomas Edgar, chrrurgeon, 
at his fbop, over-againft the Crofs, on the north fide 
of the fireet, Edinburgh; for Mr. John Spalding, 
minifter at Kirkcudbright. 
XII. 
Mr. Boyle to Mr. Kirkwood. 
SIR, London, October 18, 1690. 


CONFESS you have exerciféd a great deal of charity (which yet I fhall not be fur- 
I prifed to find in you) if you have not cenfured me in your thoughts, for my not having 
fent you all this while an acknowledgment of your obliging letter, and the valuable prefent 
that accompanied it. But though my fifter and I were juftly fatisfied with the good counfel 
and reflections contained in your pious and feafonable book; yet, when I fhould have re- 
turned you my thanks for it, in an anfwer to your letter, I found the care I intended to 
take of it had not kept it from mifcarrying, as, after a fruitlefs fearch, I prefumed it had 
done. But on the laft Lord’s day, turning.over fome papers, for which I had a peculiar 
regard, I happily lighted on that, which I had fo long miffed. I need make no return to 
what you are pleafed to fay to my advantage and your own diminution, fave that I look 
upon the former as a compliment, and the latter as adictate of modefty. But I am altogether 
of your mind, of what you write about the education of youth; for I think the. rectifying 
of that to be a thing fo important, that, till it pleafe God to awaken men to a greater fenfe 
than they yet have of the neceffity and ufefulnefs of that, I fhall {carce expect any fuch re- 
formation as I wifh, either of men’s principles, or their manners. And I think it as much 
the intereft, as duty, of thofe, whom it concerns, to liften to the good advices you give 
them in your ferious difcourfe. Not long after I received the favour of your letter, there 
came to my hands, out of Scotland, a fhort one (of a long date) from an unknown writer ; 
to whom, becaufe he was fo, I did not think fit to return an anfwer, till I had confulted 
you about the contents. And during the time I could not find your letter, the other, that 
{ thought I had carefully put up, was unhappily miflaid too. For which reafon, I muft beg 
you to affift me to apologize for the delay occafioned by that unlucky accident. But now, 
having recovered both your’s and your countryman’s, I muft defire your thoughts, what 
will be fit for me to do upon the latter, whereof a copy is inclofed to you, by, 


Sir, your’s, &c. 
Robert Boyle. 


XII. 
Mr, Kirkwood zo Mr. Boyle. 
SIR, . Afwick, Oktober 3°, 1690. 

ESTERNIGHT I received your very kind and obliging letter, for which I return 

you my moft humble thanks. Iam glad, that the little plain treatife I made bold to 
ferd you, has met with your approbation. This is the effect of your goodnefs and charity, 
and of your zeal for any thing, that feems to tend to the honour of our great mafter, who ac- 
cepts of poor and weak endeavours, if they are fincere. 

As to the affair of the bibles, I have not been unmindful of it. Ihave writ to feveral per- 
fons to do what they can to render the defign effectual ; particularly I have writ to one of the 
minifters of Edinburgh, Mr. David Blair, who correfponds with me at prefent about promoting 
that good work. In my letters to him (the laft whereof was writ about a month ago) I gave 
We I him 
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him an account of the bibles and catechifms you fent to Edinburgh ; I fhewed him how your 
great charity, in caufing fo many bibles to be printed, and your beftowing 200 of them upon 
the Highlands of Scotland, has encouraged feveral pious and charitable perfons, chiefly of 
this kingdom, to give very liberally towards printing 3000 more bibles and rooo teftaments, 
whereof the teftaments are already bound, as alfo about 2000 of the bibles. I acquainted 
him likewife, that you have been at the charge of printing 3000 catechifms, befides the firft 
3000. I defired him therefore, earneftly to recommend this bufinefs to the general affembly, 
that they might think of the way, how to tranfport into Scotland the bibles, teftaments and 
catechifms, which are now ready at Lowden; and to confider how to diftribute into the 
Highlands both the books you have given, and fo many of the reft of the books, as at pre- 
fent are neceffary to be diftributed amongft the Highlanders. The great thing, which I defired 
him to recommend to the general affembly, was, the fettling of fchools in every parith of 
the Highlands, that the children may be taught to read, and to make ufe of the catechifins 
and bibles ; by which means they may prove happy means of ptopagating the knowledge of 
God in the families, to which they belong. Thofe things I have likewife recommended to 
fome other minifters, who, I hope, have been careful to aét their part faithfully in promoting 
this defign in their general affembly. It is likely the minifters will defire the concurrence of 
the parlidment in a matter of fo great importance, which tends fo much to the benefit both 
of church and ftate. I wrote lately to Dr. Horneck to propofe it, by fome fit perfon, to the 
King, that he would recommend the encouragement of this defign to the parliament of Scot- 
land, that they may promote it fo far as they can at this time. I have heard fince from the 
doétor, who approves the thing. There feems a great deal of reafon, that the King fhould 
appear in a matter, which is fo much for the honour of the great King. And though the 
prefent confufions in the Highlands do not permit to do all that we with, yet fomewhat may 
be done and projected, till there be an opportunity to do more. 

I rHouGuT it would not be improper, in anfwer to fome part of your letter, to give you 
this general account of the affair. 

You are pleafed to defire my thoughts what to do as to Mr. Spalding’s letter. It is your 
humility to propofe this. Though I am not fit to give advice to a perfon of your wifdom, 
yet, in obedience to your commands, as a well-wifher to the defign, I fhall give you my 
thoughts. If you yourfelf judge it convenient to write, it feems not amifs, in my humble 
opinion, to fignify to Mr. Spalding your being defirous, that they, whom he mentions in his 
letter, would think of fit ways to diftribute, and to render ufeful the bibles and catechifms you 
have beftowed for the ufe of the Aigh/anders; and that you and a great many more would be 
very glad to hear of their zealous endeavours to refcue fo great a part of the nation from 
that fad ftate of ignorance and barbarity, in which you hear they are. This, when fuggefted 
by you, may prove no fmall fpur to them. I know the principle of divine charity, which 
moved you at firft to attempt the impreffion of the bible in Irith, will move you to do any 
thing you think will tend to render what you have done fuccefsful and effectual. 

Wuewn Mr. Kirk went to Scotland, 1 wrote to the perfon, with whom your bibles, &¢. are 
depofited, not to give any more of them to any body, but to leave it wholly to the enfuing 
general affembly, to order the difpofal of them, according to your intention and defign ; of 
which I wrote fully to Mr. Blair, from whom I expect to hear very fhortly what the general 


affembly has done in this important affair. I have nothing elfe to add, but my hearty prayers 
for your fafety and prefervation. Iam, 


SIR, 
Your moft obliged and moft affeétionate humble fervant, 


Jamzs Kirkwoop. 
XIV. 
Bifhop of Rofs to Mr, Kirkwood, 


Reverend Sir, 


HAD the favour of your difcreet and obliging letter, dated June the t6th, upon the 
I 24th of Auguft. You muft not think it was the fault of your correfpondent, that it came 
not fooner to my hand, but the diftance of the place from Edinburgh, and the uncertainty 
of a fure bearer. However I thought myfelf extremely obliged by your letter; not only be- 
caufe it gave me an account of the labours of that honourable and excellent perfon, Mr. Bayle, 
but becaufe it gave me alfo an opportunity of a new converfation (at leaft by letters) with 
fo worthy a perfon as yourfelf. Ihave caufed tranfcribe your letter, and am to fend a double 
thereof to every bifhop any ways concerned with people in his diocefe, that {peak Irifh; 
judging, that it would better fpeak forth the learned Mr. Boy/e’s mind and your's, than any 
thing I could fay; and if I cannot get thefe books brought hither before the meeting of my 
fynod, I fhall with them advife of the beft way of doing it. I hall alfo recommend to m 
brethren, and do what is in my power, to profecute the religious defign of the author of fo 
great a favour as you narrated; though I am much 43 1 mind, that not a few even of the 
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prefbyters muft begin at the alphabet, that they may but read the Irith lanpuage in its proper 
character, there being fo few books in that language and character paffing in all this country ; 
and we are removed at fo great a diftance from Jreland and the Weft-Ifles, that it will oblige 
the prefbyters to paraphrafe many words in the Irifh bible before they be underftood fully by 
their people: fo that [ cannot condemn the defigns of fome, to have that language quite 
worn out of this country ; and if with it we could alfo put away the barbarity of the manners 
of fome of our Highlanders, I fhould think it a very good work. I took care, a confiderable 
while ago, to caufe fome of the prefbyters, who were beft {killed in that language, to 
tranflate into Irifh a catechi{m, which is appointed to be made ufe of in all the. diocefe 
either in Englifh or Irifh, according to the capacities of the perfons to be catechifed, as it 
is alfo in fome other diocefes; and in my opinion, it ferves the ends of catechizing better 
than that of the affembly. I fend you herewith a double of it in the Englifh, that at 
your conveniency I may have your opinion about it, and, if it be poffible, the judicious 
fentiments alfo of the pious Mr. Boyle. Care alfo was taken, that there be {fchools for 
teaching the youth to read in every parifh; but I confefs hitherto it has only been in the 
Englifh language’: and no lefs care is taken, that every minifter read a portion of holy fcrip- 
ture; and in places, where moft of the people underftand only the Irifh, he is at the pains 
to tranflate it into that language, for which this noble prefent of the Irith bible will be very 
ufeful to them, becaufe Ihave heard fome of them complain, that they could not get words 
to exprefs in Irifh fome paffages of holy writ. I cannot but with you regret, that fo few 
intend fo good and catholick defign as the worthy Mr. Boyle does ; but this adds the greater 
luftre to his fame. We have many excellent treatifes written of late by the worthy guides 
and paftors of the church of England, and fome alfo by learned and pious laicks ; all which 
are very ufeful for afferting and improving our holy religion, for which we are extremely 
obliged to them: but if in this poor church and nation we make fewer publick appearances, 
you are better acquainted with the reafons of it, than that you need be told them by me. I 
fhould think all was well enough with us, if we could truly ufe the ancient motto, oz 
magna loquimur, fed vivimus; but that I do not weary you in my firft letters, I fhall only fay, 
that I have feen moft of the judicious writings of the learned Mr. Boyle; and they have raifed 
in me, as I think they muft do in all others, an high but juft efteem of him; and for this 
Jaft bounty, by which he has obliged all my charge and me, I know his pious generofity 
expects no other reward but our prayers for him, wherein fhould we be wanting, we were 
much to blame before God and man. Nor can I clofe before I return you my own hearty 
thanks, as well as thofe of fuch in thefe bounds, as I have fpoken with, for your kindnefs in 
this affair to us all, and in your letter to myfelf. When my brethren meet with me in the 
fynod, it is like they will exprefs their own fenfe of it. Wherefore, intreating, that you may 
upon occafion let me know of the health and other good works of Mr. Boyle, and what way 
I can beft ferve him or you, I heartily commend you to the grace of God, and beg your 
prayers for, 
Reverend Sir, 
Yours, &@c. 


J. Rossen. 


NUMBER V. 


Letters from Mr. Fohbn Eliot of Mew-England to Mr. Boyle, relating 


to the fervices of the latter for the propagation of the Gofpel in 
America. Life, p. 87. 


I. 


Right honourable, Roxburg, Sept. 30, 1670. 

OUR conftant care of, and fteadfaft affection unto this Indian work (which the Lord 
y hath in great undeferved mercy to me, put under my hand, a weak and unworthy in- 
ftrument therein) do greatly oblige my heart to honour you, and pray, that it may be re- 
membered by the Lord in that great day, when he will fay [come ye d/effed) unto all the fincere 
benefactors unto his people. ‘You have alfo added no fmall encouragement unto me, in that 
worthy gift, which your honour is pleafed to beftow upon me, viz. Pool’s Synopfis, or critica 
facra upon the whole bible, which, though it be not yet come, is under the care and faithful 
hand of my worthy and true friend Mr. A/burft ; for which defirable gift, I return unto your 
honour my humble thanks. Touching the prefent ftate of this work with the Indians, I have 
written to our worfhipful commiffioners, who will fend it unto your honour, governor of the 
honourable corporation ; and therefore I fhall keep filence of that matter here. And whereas 
your honour will fee, that I have undertaken and begun a kind of academical reading unto 
them, in their own language, thereby to teach the teachers and rulers, and all that are defirous of 
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learning. I find, by experience, that it will be very neceffary to have fome entertainment of 
food, for all the principal men at leaft, which do come; for many are to come a great way, 
and had we but food to entertain them when they come there, it would be fome encourage- 
ment, And I have fome thoughts, if God give:life and means, to read medicine, and call for 
fuch roots (for they altogether ufe the root, and not the herb) as they have experience of ; 
efpecially had-I wherewith to rica wane any, that bring ina defirable experiment. There 
hath been a rage work oftGod this fummer in a great pond at Watertown, where all the fith 
died, and were not willing to die in the waters, but as many as could thruft themfelves on 
fhore, and there died ; not lefs than twenty cart load, by eftimation, lying dead, all at once, 
round about the pond. Ann eel was found alive in the fandy border of the pond, and being 
caft into the water, fhe wriggled out again, as faft as fhe could, and died on the fhore. An. 
inhabitant of the town, living by the pond, his cattle ufe daily to drink there; but then, 
for three days together, they refufed there to drink; but after three days, they drank of the 
pond, as they were wont todo. When the fith began to come athore, before they died, 
many were taken and eaten, both by Englifh and Indians, without any hurt; and the fifh 
were very good. Now the difeafe of the {tone groweth frequent among the Englifh, and be- 
ginneth among the Indians; which ftirreth me to fearch, and I clearly find, that a crude 
ftomach ptovides the matter, and cold in and about the bladder and ureters is the efficient 
of the ftone, efpecially in thofe, whom I have converfed with, as may be demonftrated. But 
1 am ovet bold to preftime to meddle fo far unto your honour. I theréfore hall ceafe to 
give you any further trouble at prefent. So committing you to the Lord, and to the word 
of his grace, I remain ‘ 
| Your honour’s to ferve you in the fervice of the Lord Jefus, 


Fobn Eliot. 


. . AL 
- Right honourable nurfing fathers, Roxburg, O&tober 23, 1677. 
FLE poor praying Indians do thankfully acknowledge, that (under God our heavenly 
father, and under Jefus Chrift our redeemér, who redeemeth us out of all our troubles) 
you Ife beemthe means and inftruments in his hand, to fave and deliver us. God moved 
your hearts ¢6 own us, in that black day, when all were againft us, and we were almoft 
ready to be fwallowed up in deftruction ; which dark time we ought not to forget, nor your 
owning kindnefs unto us in:that dark day. . 

Anp fince,that, your charity hath greatly revived and refrefhed us. Many of our aged, 
decrepid, fatherlefs, and widows, ftill wear the garments, not yet worn out, which yqur 
charity did, the: laft winter, clothe us withal. And although we yet know not what our 

we camuniffioners will do for us, whofe favour we doubt not of yet underftanding, 

thar {dmme.dinsbs is raifed about your countenancing and encouraging our rulers, who are of 

us, and, Jive among us, and, without whofe prefence and affiftance, the Lord’s work of foul- 
inftruction. and edification will foon faint, fink, and come to nothing ; our humble petition 

is, firft 2 God, that he, who hath hitherunto, would ftill move your hearts for our good 

and welfare ; and next, our petition is unto yourfelves, that we may have the countetiance of 

-your favour, to countenance and own our rulers among us, without whofe countenance, our 
teachers will'be of little power, efpecially among our youth and rifittg.genetattons, who do 

not yet favour the things of the Gofpel of Jefus Chrift; and among ftrangers, who have not 

yet tafted -how good the Lord is, though for their protetion and fafety they have crouded in 

Mpon us. —— 
Noscz hearted Sir, your gift .. do {till religioufly keep; for {Ome fpecial and eminent 

Aervice of the Lord, in the-Lord’s In our firft war with the Indians, God pleafed to 
ew us the vanity of our mifitary (MMi; ‘it: managing our arms, after the European mode. 
Now we are glad to learn the fkulking way of war. And what God’s end is, in teaching us 
fuch a way of difcipline, I know not. By our late eaftern war it hath pleafed God to fhew 
us our weaknefs by fea, as formierly by Jand. The Indians took many of our fifhing veffels, 
and the map that belonged to them, and forced them to fail whither they defired : a of 
the men delivered themfelves and their veffels ; many Indians were flain, fome Englith. 
The hiftory of thefe actions Ihave not: others do attend that fervice, to whom I leave it. 
The governor of New-York fent a ftrength this fummer, and took poffeffion of a northern 
port, whet they fixed’and fortified themfelves : fince whofe coming thither, the Indians have 
not ftirre§ much, Little action hath patted, but I hedr not of any peace made. The Yorkers 
"Rave ‘taRhi"in ~ halid 3 chargeable defign : what profit tilPeome of it, I khow not; time 
iféover tat: whether theik intentioh be, to ‘promote réligion, or only trading, I kiow 
it Sis erthit 4 {mall ‘handful’ (not twenty) of the late 


q ,the Lord, very Iarély to pe i 
male a (i ditgpeiob upon Hatfield and Deqrfeld, “at Coneéticot; where about 
nMwere LCG more'thitn twenty catried away captive, or loft; feven dwellings 
iy Berns fall SP MyHts “and ‘finde ‘they "have appeared 4c Hadly, bugned the 

a aly” with afar, treated about reftorin ste captives, agreed of a tinhe 
ayia ee failed to ap) eat, ‘Thefe laft actions have. ty inuch 
POOP -HonprepRANe the deftroyedrtdwhs; Which fome were be aing to 

a 
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_ the wars (where their fouls received a wound) have declined, and toa much m 
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do. We had a Sachem of the greateft blood in the country, fubmitted to pray to God, 
a little before the wars: his name is Wanalaunfet : in the time of the wars he fled, by reafon 
of the wicked actings of fome Englifh youth, who caufelefsly and bafely killed and wounded 
fome of them. He was perfuaded to come in again. But the Englifh having ploughed and 
fown with rye all their lands, they had but little corn to fubfift by. A party of French 
Indians (of whom fome were of the kindred of thisSachem’s wife) very lately fell upon 
this people, being but few and unarmed, and ela perfuafion, partly per force, carried 
them all away. One, with his wife, child, and kinfwoman, who were of our praying 
Indians, made their efcape, came in to the Englifh, and difcovered what was done. Thefe 
things keep fome in a continual difguft and jealoufy of all the Indians. I thall give your ho- 
see 2 farther trouble at prefent. We intreat your prayers, and commit you to the Lord, 
and re 
Your honour’s to ferve you in the Lord Jefus, 


Fobn EXiot. 
Hil. 


Right honourable, charitable, indefatigable, nurfing father, 


HEN good works of pure charity are fown three hundred fold thick, and that by 2 

living hand, Lord what a reaping time or harveft will there be! Sir, you are emi- 
nently mindful of that Gofpel charge, 1 Zim. vi. 17, 18, 19. Charge them, that be rich in this 
world, that they be not high minded, nor truft in uncertain riches, but in the living God, who giv- 
eth us richly all things to enjay. ‘That they do good, that they be rich in good works, ready 
to diftribute, willing to communicate, laying up in ftore for themfelves a‘ good foundation 
againft the time to come ; a foundation not of grace unto Juftification, by way of merit, 
but a foundation of degrees of glorification, when God will in free mercy diftribute his gifts 
of glory, according to our improvements of our talents in the exercife of grace: he that 
gained ten talents, fhall have ten cities. 

I Know it will pleafe your charitable heart to hear how it fareth with thofe, that are your 
alumni. We are in great affi@tion by the Manquacy Indians: more than 60 at feverdl-times 
have been killed or captived ; a narrative whereof major Gookins prefented to lord Culpepper, 
who was affected with it. Alfo he prefented a copy thereof to Sir Edmond Andros, who was 
likewife affected with it, though it is faid, that he might have prevented it. We hope he 
will move in it, and our Mr. Pinchon is gone up to join with Sir Edmond to endeavour a peace. 
Major Gookins intendeth to prefent your honour with a copy of the fame narrative. The 
Eaftern Indians do offer ta renew peace with us, andto fubmit themfelves to be. taught to 
pray unto God. Avchief Sachem was here about it, a man of a grave and a difcreet counte- 
hance. Our praying Indians, both in the iflands, and on the main, are (confidered together) 
numerous ; thoufands of fouls, of whom fome true believers, fome learners, and fome are 
ftill infant; and all of them beg, cry, intreat for bibles, having already enjoyed that bleffing, 
but now are in great want. Your honour’s liberality in Englith bibles is a great favour, which 
we all with thankfulnefs receive ; but the bible in their own tongue muft help them to under- 
fland it. We are at the 19th chapter of the Aéts; and when we have imprefied the new tefta- 
ment, our commiffioners approve of my preparing and so haan alfo the old. Your honour'’s 
bounty of go/. towards our fending the Gofpel to thofe remote Indians, that fpeak the 
language, whereinto the bible is tranflated, I do religiaufly keep it, -to be improved to the 
fame end, to which your honour gave it, of which fervice I am ftill in hope, having more 
intelligerice, that there is fuch a people. eg 

But by the immaturity of fome occurrences, and clgBintentions of the fhip’s fpeedy failing, 
I cannot give your honour any further diverfion at thisMime: intreating your prayers, I com- 
mit you to God, and reit, 


Roxburg, Nov. 4, 1680. 


Your honour’s té ferve you in any fervice of Jefus Chnift, 
Fobn Eliot. 


IV. 
Roxburg, March 15, 1682-3. 
Right honourable, charitable, nurfing father, _ 

HIS winter the worfhipful Mr. Stoughton’ (commiffiener) delivered. to. major Ggokins 
(a pillar in our Indian work) and to ‘me, the fum of 6/. as the produit Be your ho- 
nour’s gift of charity; which we did diligently diftribute to Chriftian. Indians, two aged 
blind women, others Jame in their limbs, others decrepid with age ; all which do ica you, 
the giver, and do praife God tlie fountain ; and we, your difpenfers.of fo great charity, dao 
thankfully accept of fo good an office, 4s to be the difpofers of fo charitable gifts unto the 
poor fervants qf Jefus Chrift. os Gas Sys a 
Tne Lord’s work ftill goeth on aniong them, and though many oF Hid young yea 
licar gis 
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now (through the grace of Chrift) they are on the repenting and recovering hand; of 
which your honour may hear more, when the work is profecuted, and brought unto a good 
effect. 

Tue great work, that I travel about, is, the printing the old teftament, that they may 
have the whole bible. They have haa the whole, in the firft.impreffion, and fome of the 
old they ftill have, and know the worth and ufe of it; and therefore they are importunately 
defirous of the whole. I defire to fee it done before I die, and I am fo deep in years, that 
I cannot expect to live long: befides, we have but one man (viz. the Indian printer) that is 
able to compofe the fheets, and correct the prefs, with underftanding. For fuch reafons, fo 
foon as I received the fum of near 40/7. for the bible work, I prefently fet the work on foot; 
and one tenth part, or near is done: we are in Leviticus. I have added fome part of my 
falary to keep up the work, and many more things I might add, as reafons of my urgency 
in this matter. ‘Touching thofe remote Indians, to the North-Weft, whofe language agreeth 
with ours, fo that they and we can re to each other’s underftandifg, we have not, as yet, 
fo full intelligence of them, as to make a report thereof. But I do both pray and wait for 
fome information that way. And for the furtherance thereof, I do carefully referve your 
honour’s gift of 30/. to be improved in that fervice, when the Lord fhall pleafe to open 
a door thereunto. The Manquaoy Indians have not {tirred to fall upon us this laft year ; 
but we are not yet fully fettled in peace, becaufe they declare the Eaftern Indians to be 
their enemies; and the way unto them is thorough us; and our Wamefet Indians, who 
are our moft northerly plantation, are in danger to be their thoroughfair. And this puttetlr 
us into many fears; but our hope and help is in God, our eyes are unto him; this world is a 
place and ftate, wherein God’s people muft expect nothing ftedfaft, all things niutdble and 
afflicting. But I fhall ceafe to give your honour any farther trouble at prefent; therefore, 
commending you to the Lord, and to the word of his grace, I reft 


Your honour’s to ferve you in Chrift Jefus, 


Fobn Eliot. 
V. 


Bofton, June 21, 1683. 
Right honourable nurfing father, 


OUR hungry alumns do ftill cry unto your honour for the milk of the word in the 
Y whole book of God, and for the bread of life, which they have fed upon in the whole 
bible, and are very thankful for what they have, and importunately defirous to enjoy the 
whole book of God. It is the greateft charity in the world to provide for their fouls. 
Should your honour pleafe but to change the object of your bountiful charity, from their 
bodies to their fouls, here is enough already fent over to accomplifh the work ; they only 
{tay for that word from your honour, fiat. My age makes me importunate. I fhall depart 
joyfully, may I but leave the bible among them, for it is the word of life; and there be 
fome godly fouls among them, that live thereby. The work is under great incumberments 
and difcouragements. My heart hath much ado to hold up my head ; but doth daily drive me 
to Chrift; and I tell the Lord, that it his word, and your hearts are in his hand. I do there- 
fore commit the whole to the Lord, and leave both it and myfelf to the Lord, who hath not 
left me wholly deftitute. But I fhall give your honour at prefent no farther trouble, for I 
am furprifed with this opportunity of writing: therefore, committing your honour to the 
Lord, { reft, 

Your honour’s to ferve you in the Lord, 


John Eliot. 


VI. 


Roxburg, November, 27, 1683. 
Right honourable, right charitable, and indefatigable, nurfing father, 


LTHOUGH my hafty venturing to begin the impreffion of the old teftament before 

I had your honour’s (fiat) may haye moved (as fome intimate) fome difguft, yet I fee 

that your love, bounty and charity, doth ftill breath out encouragement unto the work, by 

fupplies of 4607. unto the work, for which Ido return my humble thankfulnefs to your ho- 
nour, and take boldnefs to intreat favour for two requetts, 

First, I pray, that you would pleafe to accept an apology for myhafte. I am deep in 
years, and fundry fay, if, 1 do not procure it printed while J live, it is not within the profpect 
of human reafon, whether ever, or when, or how, it may’ be accomplifhed. It is Chrift’s 
work, and for the good of fouls, which is my charge to atvend, and run adventures to ac- 
complifh, efpecially when divine providence brought into my hand fome {mall encouragement 
to begin. But if this apology be fhort (though capable of much inlatgement) yet then, 

My fecond humble requeft is, that you would ae to draw a curtain of love over all my 


failures, becaufe love will cover a multitude of tranfgreffions. The work goeth on now, with 
Vou. I. : 1] mroe 
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more comfort, though we have had many impediments, partly by ficknefs ofthe workmen, 
for it is a very fickly and’mortal time with us, as alfo the rigour of the winter doth now ob- 
ftruct us. ‘The work goeth on, I praife God; the fabbath is fandtified in many places, and 
they have ftill fragments of their old bibles, which they make conftant ufe of. 

I pesirez to take boldnefs to propofe a requeft. A veffel carried away a great number of 
our furprifed Indians, in the times of our wars, to fell them for flaves; but the nations, whither 
he went, would not buy them. Finally, -he left them at Zangéer ; there they be, fo many as 
live, or are born there. An Englifhman, a mafon, came thence to Bgfon, he told me, 
they defired I would ufe fome means for their return home, I know not what to do in it; 
but now it is in my heart to move your honour, fo to mediate, that, they. may have leave to 
get home, either from thence hither, or from thence to England, and fo to get home. If 
the Lord fhall pleafe t6 move your charitable heart herein, I fhall be obliged in great thank- 
fulnefs, and am perfuaded, that Chrift will, at the great day, seckon it among your deeds 
of charity, done untg fliem, for his name’s fake. But I fhall;give your honour no farther 
trouble at prefent. I humbly requeft your prayers for me.: ¢6q,. commending you to the 
Lord, and to the word of his grace, I reft, é ta 


Your honour’s to ferve you in our Lord Jett, : 


VI. i Ser 
Roxburg, April 22, 1684, 
~ Right honourable and indefatigable benefactors, 

HIS laft gift of 4002. for the reimpreffion of the Indian- bible doth fet a diadem 

i of beauty upon all your former atts of pious charity, and commandeth us to return 
unto your honours all thankful acknowledgments, according to our abilities. It pleafed the 
worfhipful Mr. Stoughton, to give me an intimation, that your honours defired to know the 
particular prefent eftate of the praying Indians; and alfo, when M@o/és’s pentateuch is printed, 
to have fome copies fent over, to evidence the real and good progrefs of the work. 

Your honours intimation hath the force of a command upon me, and therefore I fhall 
aarp relate the religious walking and ways of the praying Indians. They do diligently obferve 
and keep the fabbath, in all the places of their public meetings to worflhip God. The example 
of the Englifh churches, and the authority of the Englifh laws, which major Gookins doth 
declare unto them, together with fuch muléts, as are inflicted upon tran{gteffors ; -as alfo and 
efpecially, the clear and ie command of God, which they and their children learn and 
rehearfe daily in their catechifms; thefe all together have fully.poffeffed and'convinced them 
of their duty, to hegp, holy the fabbath day. So that the fanctifying of the-fabbath is a 
great and eminent part of their religion. And though fome of thé vain and carnal fort among 
them are not fo girt to it, as were to be defired, yet the grave'and religious fort do é$nftantly 
worfhip God, every fabbath day, both morning:and evening,’as the Englifh do.) 

Tue acts of worfhip, which they perform in their public meetings, are as followeth. 

Tue officer begifineth with prayer, and prayeth for all men, rulers, minifters; people, 

oung, old, fick, well, Englifh or Indians, €¥c. according to that: word, --1/Tim. ii. 12. 
I will that firft of all prayers be made, cc. I fay, the officer beginneth with prayer, viz. where 
they have an officer ordained, as it is almoft in all the churches. But. we have more 
public affemblies, that meet every Lord’s day, to worfhip God, than we have churches. There 
1s not yet a church gathered in every place, where they meet to worfhip God: and- keep the 
fabbath ; but where it is fo, they-chufe fome able godly man (the beft they can) to ma- 
nage the worfhip among them : him they call their teacher, and he beginneth with prayer, 9c. 
When prayer is ended, they call forth fuch as are to anfwer the catechifin ; and though this 
is fometimes omitted in fome places, yet that is the way they walk in, and it is often practifed. 
When catechifm is ended, a chapies is read; fometimes in the old teftament, and fometimes 
in the new; and fundry of the-young men are trained up, and called forth to this fervice, 
fometimes one, fometimes another: oe de y 

Wuen the chapter is; tead, a pfalm is fung, which fervice fundry are able to, manage 
well. -- 38 

Tuat finifhed, the preacher firft prayeth, then preacheth, and then prayéth again. If 
it be the day for the Lord’s fupper to be celebrated, the church ‘addrefs themfelves unto it, 
and the minifter doth exa¢tly perform: it,. according to the fcripturés. When that_fervice is 
done, they fing a pfalm, according to the pattern of Chrift; then’he bleffeth tht chyrch, ‘and 
fo finifheth the morning fervice;. "= - mt a 2, - 

In the afternoon they meet jagain, and perform all the parts of worfhip, a8 they‘ did in 
the morning ; which done, if there be any infant‘‘to be baptized, they perforth, that. ‘fervice 
according to the fcriptures; which:dope, the 'deactin' calleth for contributions; which done, 
if there be any act of public difcipline (as divers ‘tithes! there is, there being many failures 
among us) then the offender is called forth (being; with care and diligence prepared) and is 
exhorted to give glory to God, and confefs ‘his fin’ ‘which, being pénitént, they gladly : 

te : ye + I Te 1, CPPS 
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accept him, forgive him, and receive him. If it be not a fatisfa€tory confeffion, they thew 
him his defect, they admonifh and exhort him to a more full confeffion ; and fo he is ieft 
to fome other time. This finiffied, hé bleffeth the church, and fo difmiffeth the affembly. 
Morezover, major Gookins hath dedicated, his eldeft fon, Mr. Daniel; Gookins, unto this 
fervice of Clirift; he is.a pious and learned young, man, abapt thirty ,thrge years old, hath 
been eight’ years a fellow of the college; he hath taught and, trained up.,two claffes of our 
ung {cholars, unto their commencement 3 he is a man, whole abilitiés are above exception, 
though not above envy. His father, with his inclination, advifed him to Sherborn, a {mall 
village near Natik, whofe meeting-houfe is‘ about three miles, more or lefs, from Natik 
meeting-houfe. Mr. Gookins heldeth a feGture in Natik meeting-houfe once a month; 
which Jeéture many Englith; efpecially : of Sherborn, “do. frequent. He firft preacheth in 
Englifh, to the Englifh audience, and then the fame matter: is delivered, to. the Indians, by 
an interpreter, whom, with much pains, Mr. Gooki#s hath fore-prepared. We apprehend, 
that this will lig Meat Kleffing) be: a-means= to’ enable the Indian®to Gaderftand religion 
preached in the Englith tongue, and will much further Mr. Gookins in-Hedrning the Indian 
tongue, - Likewife inajor Gookins *holdeth: and’ managéth his courts in the Englith tongue ; 
which doth: greatly: further {the Indians'in learning law' and government in the Englith 
tongue ; which is a pointiof wifdom, in'tivilizing them, ‘that your ‘honours have manifeftd 
- your defires;-that it:might be attended? ~-" 

Tue places, where the Indians meet’ to worfhip God, :and” fanctify the fabbath, are ma- 
ny ; the.moft-are ftatedrplaces; others are occafional. ‘Fhe ftated plates, in the Maffachuféts, 
fince the wars, are conttaéted into four, ‘Natik,' Pouktpoy, i Wamefut, and Chachaubunkkakowok. 
The occafional meetings are-at places of -fifhing, hunting, gathering chefnuts in their feafons. 
Alfo fince the wars, the Matiquaoys, making incurfions upon the praying Indians, did 
caufe them to make‘divers forts, to live fafely in, and then they did there meet to worfhip 
God, and keep the fabbath. 

‘In Plymouth Pattent there are about ten places, where they meet to worfhip God. 

An intelligent perfon, of Martyn’s vineyard, reckoned up unto me ten places, where God 
is near every Lord’s day in that ifland:- 

At Na 


- a "TiuseTthdve briefly reprefetired before you, right honourable, at your command, the pre- 


” By this’ if, apprdteth, “tliat they’ are, “in’ fome good, meafiire, able (by the light of the 
Og By thic* example of ‘the charchés ‘of Chrift, and by fuch inftru€tion as they 


ar | : !. aloe 
Anp itis no {mall comfort to me, whom divine pr 


{mal 1 | royidence and grace: hath made one 
oF the poor inftraments, to'ihftruct-and manage them ae this eftate in.Chrift Jefus, where- 
“wnto they havé“attained a a 
‘As for the fending any numbers of Mo/és's ‘Pentateuch, i beleech ‘your honouts to. .fpare 
us'in that; becaufe fo many as we fend, fo many bibles , ¢ maimed, and made incom- 
= Lariat = the’ ‘five Hig : ma We. prefept your J <jaaig hae one 
o.-far as‘ we have gon¢ in the work, and bumbly-befgech, .tharit may, be accept- 
able, until the whole repo ‘arid“then rhe aay ee weaned ges thoulaed) 
is at your honours command.,, On flow progrels es an, apology, We ,have been 
" year. vorkmen have sbeen ail fick, and we have 


ent 


- tinich “hindered ‘by the fickhef' this ur Wworkmie 

but few hands, one Englifhman, eng @ boy, and one Indian’; and many interruptions and di- 

verfions do befal us; and WE" Could“do but little this very hard winter. But I thall give 

’ your honopss.so further tequtile at this time ; only'requefting the continuance of your prayers 
” and provegyon- o I remain, 


a ay eal a Your honours | 
. ; to ferve: yowsin our Lord Jefus, 
6 ss . 2 , ; John Ekot, 
° 7. -~ bs . e¢ 
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POSTSCRIPT. 


Tue- people of Nasik have procured fome friend of Sherborn, to draw up a letter to 
me, which I make bold to prefent to your honours view,’ being hére inclofed. If I have 
been over bold herein, I befeech your honours to: pardon me.” . *. 


ey | : 
IX. i ro) $e od 
| Roxburg, Augutt 29, 1686. in the third: month of our overthrow: 
Right honourable unweariable nurfing father," Bere e ks ee 


Ne ’ re : : 
HAVE _ nothing new to write but lamentations, and I am ‘loth to prieve your loving 
and noble foul. ° Sie 9) Be mel | 

Our Indian work yet liveth, praifed be God ;. the bible’ is: come forth, many hundreds 
bound up, and difperfed to the Indians, -whofe; thankfulnefs I-intimate and teftify to your 
honour. The Praétice of Piety is alfo, finifhed, and beginneth to be bound up. And my 
humble requeft to your honour is, that we may again reympofe,.the primer and catechifm ; 
for though the left impreffion be not quite {fpents- yet quickly they: will, and-I am old, ready 
zo, be gone, and defire to leave as, many books as I .can.. [- know not what to.add in this 

_ diffreffing day of our overthrow 3 fo I commit your honour to the Lord, and reft, 


_ Your honour’s a 
to ferve you in Jefus‘Chrift,, 
ms Sobn Eliot, 


toe 


X. 


Roxburg, July 7,.1688. 
Right honourable, deep learned, abundantly, charitable, and conftant nurfing father, : 
SIR, a Pde a : 
AM drawing horhe, and am glad of an_ opportunity to.take my leave of your honour 
with all thankfulnefs. Sir, many years fince you pleafed to commit 304. into-my hand, 
upon a defign for the promoting Chrift his kingdom among the Indians; which, gift of yours 
I have religioufly kept, waiting for an opportunity fo to improye it ;- byt God hath not 
" pleafed yet to open fuch a door. Iam old, and defire to finifh that matter, and take the 
boldnefs to requeft your honour, that it may be thus difpofed of. It being in the hand of 
major Gookins’s relidt widow, and he died poor, though, full of good works, and greatly Be- 
‘neficent to the Indians, and bewailed by them to this day’; therefore let’ his.widow have 
107. his eldeft fon, who holds up a lecture among the Indians and Englifh 10/. and the third 
rol. give it to Mr. Yobr Cotton, who helped me much in the fecond edition of the bible. 
And alfo I muft commit to him the care and labour of the revifal of two other {mall treatifes, 
viz. Mr. Shegheard’s Sincere Covert and Sound Believer, which [I tranflated into the Indian 
language many years fince ; and now I hope, that the honourable corporation will be at the 
~ charge to print them, by your honour’s favour and countenancé., But I cannot commit them 
to the prefs without a careful revifal, which none but Mr. Cotton is able to help me to perform. 
‘Pre work in general feemeth to my foul to be in and well toward a reviving. Many 
- churches of confeffors of Chrift are in motions to gather into church eftate, who do care- 
fully keep the fabbath. And out of thefe profeffors of religion, we do gather up and call in 
* fuch as are willing to confefs Jefus Chrift, and feek falvation by him. Touching other mat- 
- ters, what our loffes and changes be, and how trading, &c. are f{poiled, Iam filent; but 
"my prayer to God is, .Jjaiab i 25, 26. And I will turn my band upon thee, and purely purge 
away thy drofs, anil take axway all thy tii, and T will reftore thy judges as at the Sirf, and thy 
counfellors as at the beginning, &c. So do, O Lord. ,, ' i: 
~.* Sir, the Lord prolong your days, and fill you with all grace, until you arrive at the 
-fuinefs of glory, where I leave you, atid reft, : : . 


‘ 


8 


Your honour’s ) 
'. toferve you in Jefis Chrift, 


d- 


|  Sobn Eliot. 
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NUMBER Wi 
Letters of thanks from the Governor, &c. of Vew England, to Mr, 
Boyle, for his fervices to that Colony. Life, p. 87, 


I. 
Governor und Generil Court of New-Enpland to Mr. Boylé, 
Honourable Sir, | 


HE occafion of our giving you this trouble is from the confidence we have of 
! yout favour and caré of thefe his Majefty’s colonies in New England, manifefted by 
your continued endeavours, as in promoting that good work of the natives conyer- 
fion, fo in taking opportunities for ingratiating us with his Majefty and the right honourable. 
the Lord Chancellor, as we underftand by your letter to Mr, Winthrop, wheieby you have 
given us that comfortable information of his Majéfty’s grace towards us, in expreffing himfelf 
in a very favourable manner, and that the Lord ChanceHor did affure you, (with giving you 
commiffion to affure our friends in the city) that the King intends not any injury to our 
charter, or the diffolution of our civil government, or the infringement of our liberty of 
confcience, and that the doing of thofe things is not the bufinefs of the commiftioners ; the 
truth whereof we believe (as we ought) having the word of fo gracious a King. But 
alas! Sir, the commiffion impowering thofe commiffioners to hear and determine all cauifes, 
whether military, civil, or criminal, (what they have further by inftruction at preferit we 
know not) fhould this take place, what will become of our civil government, which hath 
been (under God) the hedge to that liberty for our confciences, for which the firft adventurers 
ag through, and bore up againft all difficulties and difcouragements, that encountered - 
hem, as in the way to, fo in the continuance in this wildernefs? Sir, we return unto you our 
true and hearty thanks for your former favotrs, and crave the continuance thereof as oppor- 
tunity fhall offer, and the great mover of heatts fhall incline you in appearing our friend ftill, 
that, if poffible; the commiffion may be recalled ; for which end we have made our humble 
fupplication to his Majefty, in whofe eyes if may we find favour, we and our pofterity fliall have 
caufe to blefs the Lord: But if the decree be paft, fo that it may not be recalled, we shall 
wait the Lord’s iffue with us; and whatever may be fhe conjectures of any rendering altera> 
tions here advifable, the iffue will fpeak them to be the fubvetfion of all that, which makes 
this place or our abode hetein defirable ; or if any of thofe, that defire a dominion over us, 
{not to ferve his Majefty’s intereft in advancing plantation work, with the countenance of 
podlinefs, but to ferve themfelves by his Majefty’s authority; and our ruin) fhall prevail, ir 
will to pofterity be rendered a differvice to his Majefty’s honour, and fuch a damage, as the 
procurers will not be able to repair. We can fooner leave our places and all our prefent 
outward éenjoyiments, than leave that, which was the firft ground of our wandring from our 
native country; nor are we thereby made fuch ftrangers thereunto, but we can rather 
chufe to return, and take our lot with our brethren, than abide here under the deprivement 
of the ends of our travels. Our way is with the Lord. Craving your henewr’s pardon 
for this boldnefs, lifting up our beft defires to the Lord for you, we remain, 


SIR, 
Your humble fervants; 
in the name and by order of the General Court, 
held at Boffon in New-England, O&. 19, 1664, 
Jo. Endecéti, Governot. 


ii. 
Mr. Boyle to Henry Afhurft, E/g; 

SIR, ee 

HAD fooner fent you an account of yout letter; but that, although I delivered the 
] petition to my Lord Chancellor, foon after I received it; and have waited on his Lordfhip 
{everal times fince for an anfwer, yet I found him always engaged in bufinef&, either with the 
King, or Duke, or fuch great perfons, as made me think it improper to defire to be admitted. 
But being there this morning fomewhat early, fome of his relations, that faw me there, would 
needs bring me in, before I expected it, though a great perfon intervening obliged us to 


difcourfe the moft part aloud, till the Portugal refident furprizing my Lord Chancellor with 
arequeft to have audience, put an untimely end to our conference, 


Vou. L mm Beit xk 


eed Google 


138 


APPENDIX to the 


P.S. IrdRcor to tell you, that itis not all the New-Englanders, but only the Maffachufets, 
that have difrefpeétfully ufed the commiffioners, to whom the reft of the colonies have be- 
haved themfelves otherwife. And when I {pake civilly to my Lord Chancellor of your friend 
Mr. Winthrop, his Lordfhip affented to the character I had given him. 


iil. 
Governor and Deputy Governor, &c. of New-England to Mr. Boyle. 


Honourable Sir, 


S an addition to your former kindnefs; touching the prefent of mafts feht from this 

colony to his Majefty, we are lately informed, that you have been pleafed to fpéak on, 
our behalf in the ears of his moft excellent Majefty, our gracious Sovereign, when our ad- 
verfaries, by their hard fpeeches and falfe fuggeftions, have laboured to alienate his royal 
heart and affections from us; which favour of your’s (to a people, that are fo great ftrangers 
to you, and fo undeferving your love) calls for gratitude. And therefore, fhould we be filent 
in our moft thankful acknowledgment thereof, firft unto God, that hath fo inclined your 
heart, and nextly, to your felf, as an inftrument ‘(and if we may prefume to fay) an ad- 
vocate for. this part of God’s poor church in the wildernefs, it would render us moft un- 
worthy of our profeffion: 

Sir, we need not put you in mind, that the poor church of Chrift, in all ages, even from 
tighteous e/’s time unto this day, hath not wanted adverfaries: the ancient enmity, which 
God hath put between the two feéds, will never reconcile ; that example in Ezra’s and 
Nebemiab’s time do fufficiently evince this; for although the people of God then had am- 
ple charters from thofe great princes, Cyrus and Artaxerxes, yet God was pleafed, for the 
trial of his church, and the illuftration of his own glory (in their falvations) to permit 
a Sanballat, 2 Tobiab, and others, falfely to accufe that people, to thofe princes, of difloyalty- 
Sir, we hear, that our adverfaries there are plotting and defigning art our peace; fo much 
the more caufe have we to lye in the duft before the Lord, imploring his affiftance and fal- 
vation, as the matter fhall require, And alfo it is our duty, not to neglect the ufe of 
that little means, that is left us, in order to the prefervation of our quietnefs and liber- 
ties; among which, this application to yourfelf, and by you to our moft gracious King 
(whofe royal heart the Lord hath gracioufly inclined hitherto to favour our righteous caufe) 
is the principal. 

Sir, we hear of feveral things againft us, which we do not partictilarly underftand; but fo 
far as is intimated to us, we will make bold here briefly to mention them, with our anfwers 
to them. 

I. Our loyalty is queftioned. To this we anfwer (in all humility, not boaftingly) that 
the demonftrations of our loyalty are known to thoufands; particularly, 1. We never pro- 
claimed or acted in the name of the late power in England in his Majefty’s abfence, as all 
other remote colonies did. 2. It is known, that in our public prayers, as well as in private 
families, we pray for our King. 3. When a fquadron of his thips, under Sir John Harman, 
commander, were in the We/-Indies ftreightened for provifions, we freely and feafonably 
fent a fhip laden with provifions for their fupply. 4. In that prefent of a fhip laden with 
mafts, fent for the fupply of his royal ndvy. Thofe two laft things coft this poor colony 
fome thoufands of pounds; and we have not heard, that any of his Majefty’s colonies (though 
far exceeding usin riches) have given higher demonftrations of their loyalty. 

II. We are faid to be factious in the principles of religion. Anfwer. If Mr. Perkins, and 
thofe good old Puritans, in King Edward the VIth and Queen Elizabeth’s time, did, in their 
principles or religion, teach evil doctrine (which we conceive no true Proteftant will fay) then 
may we be rendered fuch; for our religion and principles are the fame for fubftance with 
thofe old Chriftians and reformers called Puritans. 

III. Ir is faid, we are a divided people. We acknowledge, it is a matter to be greatly 
bewailed, that the church of God, all the world over (by reafon of man’s weaknefs and in- 
firmity) doth labour under diverfity of perfuafions and apprehenfions in matters of religion, 
and confequently-do not live in that bleffed and fweet unity, that God requires: but for our 
parts (fome petty differences excepted) we blefs God, we have much peace and tranquillity in 
church and ftate. 

IV. We are charged with carrying it difrefpeétfully towards his Majefty’s commiffioners. 
To this we fay, that God and man can witnels for us, that our treatment of them was with 
civility, according ‘to our mean conditions. Indeed, as to yielding obedience unto their 
mandates, which were deftructive to our royal charter; as that was contrary to his Majefty’s 
inftructions and letter fent to us by them, fo we had no reafon to fubmit to them therein. 

V. We are blamed for a great omiffion touching baptizing of infants. To this we anfwer, 
that our principles declared to the world in print, particularly that of the laft fynod held here, 
doth fpeak our judgments to run parallel with other reformed churches, viz. That vifible 
confederate believers and their feed are fubjeéts of baptifm. Indeed in practice there hath 


been fome omiffions thereof, as to the largeft extent, efpecially in fome places; but endea- 
vours are daily ufed to reduce each one to. the rule. 


I VI. We 
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VI. We are accufed of rigidnefs to fuch as differ from us in matters of religiori. To this 
we fay, that from the firft fectling this plantation, thefe hetrodoxes of Familifm, Anabaptifm, 
and of late Quakerifm, have been looked upon by the godly here, as great errors, and the 
promoters of them difturbers of peace and order. Thofe awful and tremendous motions of that 
fort of people in Germany, and elfewhere, hath” {ufficiently alarmed all pious and prudent 
men to provide a defenfative againft thém. Hence, from our fitft times, Jaws have been 
made to fecure us from that danger ; which have, -atfome timés, upon juft-occafions, been 
executed upon fome of that fort of people, who have exceeded the rules of moderation in 
matters of practice: but this we may fay truly, that fome peaceable Anabaptifts, and fome of 
other fects, who have deported themfelves quietly, have and do live here, under the protecti- 
on of ghis government, undifturbedly. 

La 
particular, for taking in a place, called the Province of Mayne, belonging to Mr. Gorge. 
To this we an{wer, that our patent (which is of greater antiquity than his) doth take in that 
place; and this may be clearly demonftrated. Agaiti, Mr. Gorge’s predeceffor, finding no 
profit, deferted the govertiment thereof, and left the people under fuch corfufion dnd diforder, 
that they were neceffitated to petition earneftly unto the Maffachufets, to take them under 
their government; which they did, at their earneft defire, to prevent their devouring one 
another. The truth is, there is no profit or benefit doth accrue to our government by their 
addition, but cumber and trouble. They ate generally a very poor peopl¢, and contribute 
nothing to us, for the fupport of government in this place. We may truly fay, our main end 
in taking them under us hath been a defire to do them good, outwardly and inwardly ; 
efpecially to encourage a pious and able minifter to live amorig them, and to preach the Gofpel 
to them, which, through the favour of God, hath been in fome meafure attained. Before 
they came under us, we know not of one preaching and pious minifter in five or fix villages 
there, and fince (through God’s favour) they have -been well provided therewith. Godly 
minifters indeed were very fhy to go among them to live, before they were fettled under this 
government; and at fuch time, when the commiffioners took them off from us, and fettled 
fome juftices among themfelves, it was but a little while after the commiffioners were gone, 
but that people fell into fuch divifions and confufions, that many of their minifters left them ¢ 
arid the péople again earneftly fued to us for protection and government, finding no benefit 
(as they alledged) by fuch, as the commiffioners had appointed to rule them. Peradventure 
Mr. Gorge and fome others may apprehend, they are deprived of honour and profit by us in 
this matter ; but, we believe, as it hath, fo it will be found, that neither the one nor the 
other would accrue to them, if they had it under their power, according to their defire. 

Tus, noble Sir, we have made bold to give you an account (as briefly as wé could) of 
what we hear is objected againft us, and our anfwer;,committing all to your goodnefs and 
wifdom, to make ufe of as you fhall fee occafion. 

So defiring, in all humility, your pardon for our prefumption, in giving you this trouble, 
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TLy, we are accufed for grafping after dominions, more than belongs to us, and in 


with our cordial prayers unto the God of all mercy and grace, to pour upon your head and. 


heart his richeft bleffings; with our moft humble fervice and love to you prefented, we take 
leave, defiring always to remain, : 
Your honour’s 


moft affectionate friends arid fervants, 


Fobn Leverett, Governor. 

Samuel Symonds, Deputy Governor. 
Daniel Gookins, Affiftant. 

Richard Ruffell. 

Thomas Dauforth. 

‘john Pynchon, 

William Stoughton. 

Edward Tyny. 


Tus isa duplicate of a letter fent iii December laft, Dated in Boston in New-England, 
: May 10; 1673: 


PREFACES 


140 


PREFACES 


Mr. BOB 


TO 


Booxs wrote by other perfons, ADVERTISEMENTS, 6%. 


Mr. Boyle’s Preface to 4 Tratt touching the Skill of a 
better Way of Anatomy of Man’s Body, by Youker 
Louis de Bills, Lord of Koppenfdam, &c. tranflated 
from the Low-Dutch, by Mr. Pe//, and printed at 


London, 1659, in I2mo. 


To my much efteemed friend Samuel Hartlib the elder, Efys 
SIR, Oftob. 13, 1659. 


OUR defires were wont:to tend fo much to the public good, that your virtuofi 

would think I wanted philanthropy, as well as civility, if 1 fhould refufe to comply 

with fuch as your letter brings me. I fend you therefore the propofitions of 

monfieur de Bills, Englifhed out of Low-Dutch, at my requeft, by fuch a perfon, as 
you will readily think can tranflate very well, though he can better write things worthy to 
be tranflated, when I fhould have told you, that his name is Mr. Pei. The defign avowed 
to be aimed at in the propofitions, and much more the matter of faét, without which they 
might appear extravagant, made the print, I confefs, very welcome to me. For though in 
fome papers I formerly told you of, I had mentioned divers things I had intended to try, 
and fome, that I had already obferved, in order to the prefervation of animal fubftances, 
and the making fome of them more durable fubjeéts for the anatomift to deal with; yet be- 
fides that moft of the ways I propofed to myfelf were as yet little more than bare defigns, 
T never aimed at, (and fcarce fo much as hoped for) fuch ftrange things, as in this paper the 
ingenuous publifher of it tells us he hath already aétually performed. And therefore I 
I fuppofe, that it will not be unwelcome to you, if, not having had the opportunity to fee 
the effect of this gentleman’s {kill myfelf, and being fufficiently indifpofed to believe or affirm 
any ftrange thing, that I have not feen, I annex the other paper you lately defired of me; I 
mean that, wherein the propofer’s Dutch print came inclofed to me from the Hague. For befides 
that it contains fomething of particular, it comes from a French gentleman, whofe teftimony 
may well be confiderable in matters of this nature; for he is one of that felect fociety of 
Parifian philofophers, of which you and I have fometimes difcourfed; and you will find a 
celebrating mention made of him in the life of Gajendus, whofe friend and difciple he was. 
And his curiofity leading him to imitate divers of the old Greek philofophers, who travelled 
through many countries, only to enrich themfelves with what knowledge they could meet 
with in them, he went purpofely to vifit monfieur de Bil/s, foon after he had left England, which 
he lately traverfed ; and in his paffage honoured me with feveral of his vifits. Iam fo sor 
, : ie that 
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that you fhould be as wary as I in admitting unlikely things into your belief, that, in putting 
the French I received into Englifh, I have been (purpofely to avoid ftraining his expreffions) 
more careful to do right to his words, than to his ftile. And as for thofe things, that appear 
to have been left out by me, they are fome of them fuch matters as concern not our propofer, 
and others but fuch compliments, as require rather my blufhes, than my tranflating. The 
confent you defire of me to publith the propofals in our language. mutt not refufe you. 
For it is the leaft we owe to a perfon, that hath endeavoured to oblige mankind, and to 
thofe, that are willing to encourage fuch endeavours, by acquainting the ingenious here 
with his propofitions, to ftrive to procure him fubfcribers, and to afford them the oppor- 
tunity of encouraging and affifting fo ufeful a work, as this (fuppofing the truth of the 


IAI 


hiftorical part of the paper) is like to prove. It may alfo be hoped, that the noife of fuch- 


difcoveries abroad will roufe up our ingenious men at home, and excite them to endeavour 
to emulate, if not furpafs them; and to keep up that reputation for anatomical difcoveries 
and fkill, that this nation hath of late defervedly enjoyed. Nor will it be amifs, by the 
fame means, to give.as many of thofe in authority, as may happen to read what the fates 
of Holland have done, in favour of a ftranger, occafion to take notice, what countenance 
neighbouring magiftrates, that are not thought unpolitic neither, are forward to give to thofe 
defigns, that aim at che advancement of real learning, Which may perhaps invite thofe, that 
can do it, to give encouragement to the Englifh wits; which I am groundedly confident 
want nothing but encouragement, to perform things in this kind, that would really advantage 
the public, as well as highly gratify fuch perfons as Mr. Harthd, and his 


a ae , affectionate humble fervant, 


a Robert Boyle. 


; A . ; 
Prefixed to a Tract tranflated from French into Englith, 
B Y 


Dr PETER DU MOULIN, 


ENTITLED, 
The DEVIL of MASCO NN: 
The fourth edition of which was printed at Oxford, 1669, in 12mo. 


Io my reverend and learned friend, Dr. Peter du Moulin. 
SIR, 


HOUGH I fuppofe you will look upon my fending you Monfieur Perreaud’s 

L French book, as a minding you of the promife you were the other day pleafed to 

make me of putting it into‘an Englifh drefs ; yet I hope you will do me the right to 
believe, that if the fubjeft were not extraordinary, and if my own pen were not (as you 
know it is) pre-engaged to a theme of a very diftant nature, I fhould think it injurious: to the 
public, and to you, to be acceflary to his turning tranflator of another’s books, that hath al- 
ready manifefted in feveral languages, how able he is to write excellent ones of his own. 

I must freely confefs to you, that the powerful inclinations, which my courfe of life and 
ftudies hath given me to didtideace and backwardnefs of aflent, and the many fictions and 
fuperftitions, which (as far as I have hitherto ‘obferved) are wont to blemifh the relation, 
where fpirits and witches are concerned, would make me very, backward to contribute any 
thing ba your publifhing, or any man’s believing, a ftory lefs ftrange than this of Monfieug 

erreaua. ° 
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Bur the converlation I had with that pious author during my ftay at Geneva, and the pre- 
fent he was pleafed to make me of this treatife before it was printed, in a place where I had 
opportunities to enquire both after the writer, and fame paflages of the book, ‘did at length 
overcome in me (as to this narrative) all my fettled indifpofednefs to believe ftrange things. 
And fince I find, that youwhave received an account both of Monfieur Perreau himfelf, and 
feveral things relating to his book, from that great fcholar and excellent perfon your father, 
T have no reafon to doubt, but that as your fkill in the tongues, out of which and into which 
this treatife is to be tranflated, will bring it the greateft advantages, that it can receive from a 
tranflator’s pen; fo the reputation, which your and your learned father’s names will sive it, 
will prove as effectual as any thing of that nature can be, to make wary readers as much 
believe even the amazing paffages of it, as I hope you do that great auth of my being in a 
high degree, 

SIR, 


your affectionate friend and humble fervant; 


Robert Boyle 


An Advertifement of Mr. BOT L E's, 


About the lofs of many of his writings, addrefled to 7. W. to be 
communicated to thofe of his friends, that are virtueft ; which may 
ferve as a kind of preface to moft of his mutilated and unfinifhed 
writings. London, printed in May 1688, two pages, folio. 


-manufcripts, and the defacing of divers others, it is but-too true; amd¢ Iam very 

fenfible of it. But yet it is not barely upon my own account, that J am fo, but very 
much upon that, of my inquifitive friends, and Mr. 7. W. i particular For I cannot be 
but troubled, that I find myfelf difabled to anfwer the expectation they had, that I fhould 
gratify their curiofity, by entertaining them with feveral tracts upon philofophical fubjects ; 
and that fome unwelcome accidents, that have-of late befallen me, oblige me to diffuade 
them from expecting hence-forward, that I fhould prefent them with almoft any treatife, 
finifhed and efitire. For having been for many years affliéted’ with a wéaknef€of fighs, that 
peceffitated me, inftead of writing. myfelf, to Nature to etherss and shaving beer-necéffirated 
to make feveral removes, fome of them with too much hafte to permit me to take an exact 
care of my papers, or keep all of them togethes, and take them along with myfelf, from 
place to place: when, not long fance; I had occafion to review and range them, I found, to 
my furprize, as well as trouble, that I wanted four or five centuries of experiments of my 
own, and other matters of faét, which from time to timal had committed to paper, as they 
were made and obferved, and had been, by way partly of diary, and partly of adverfaria, 
regiftered and fet down, one century after another, that I might have them in readinefs to be 
made ufe of in my defigned tregtifes. And together with thefe matters of fag, I found 
miffing feven or eight centuries of notions, remarks, explications and illuftrations of divers 
things in philofophy, which I had committed to writing, as they chanced to occur to my 
thoughts, and which might have place amoagythe fame papers with the aboyementioned ex- 
periments. ‘How all thefe fhould come to beMoft;’ whilft fome other centuries of notes and 
fhort memoirs, fome of them fpeculative, and others experimental, efcaped, I can as Tittle 
declare, as recover them. Bus, to: add to the misfortune (for fuch it is to me, though pee 
haps not to the world) one, whom I had ordered to do famething with a bottle of oil of vitriol, 
anluckily broke the glafs juft over a flat cheft of drawers, which I had purpofély caufed to 
be made for no other ufe, than.to keep init my own manufcript papers, whereof it had 
:then good ftore. And though I happened to be at that time in the room, and made hafte to 
unlock the diftinét drawers, and take them oug; ‘yettthe highly corrofive liquor had made fuch 
hafte and fuch havock, that feveral manuferiptey and’among them fome that J moft valued, 
were quite f{poiled ; mfomuch, that there remained not words enough undefaeed to declare 
what fubject they concerned; and thet the other manufcripts, that mifchievous liquor had 
reached to, had fome of. them their leaves half confumed, and others a greater or leffer part 
of them; and all that the menftruum touched, it made fo rotten, that, notwithftanding all 
our diligence, what was once wetted, could. never be retrieved. 


A S for the report, that doubtlefs has reached your ears, of the lofs of feveral of my 
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Ir was natural enough, that this concourfe of mifchances fhould fuggeft to me, that I was 
to take new meafures in reference to my defigned but yet unpublifhed writings. For firft it 
feemed reafonable, that either I fhould wholly fupprefs fome difcourfes, wherein I had 
made a confiderable progrefs, but had not finifhed them, or elfe fhould at leaft acknowledge 
and give notice they are incomplete, and blemifhed with divers chafms, fince a great many 
particulars are loft, that fhould have done more than fill up thofe vacancies ; which defeéts [ 
cannot now fupply, many of the experiments having been made, when I had by me fome 
fuch drugs and other materials, and fuch exact inftruments and fkilful workmen, as I am not 
now furnifhed with, nor am able to retrieve. 
friended by opportunities and favourable circumftances, that I cannot hope for again. 

To this firft reflection it was natural to add another ; which was, that fince I could neither 
difcover nor imagine, how moft of the writings lately mentioned (with fome others about dif- 
fering fubjeéts) came to be loft; the fureft courfe, (if not the only fure one) that I could take 
to prevent the like accidents for the future, would be to publifh from time to time, as faft 
as conveniently I could, thofe remains and fragments, as well as lefs mutilated papers, that 
yet continued in my hands, premifing to each diftinét bundle of them an admonition to 
thofe readers, that care for no books, that are not methodical and complete, that they were 
not only free, but defired to pafs thefe by, as pieces both confufed and unfinifhed. 

I micut add, that perhaps it may be more prejudicial to the author than to the reader, 
that thefe papers come forth with fuch difadvantageous circumftances ; fince, for the moft 
part, the method of writings, that treat about experimental philofophy, is not much minded 
and remembered by the reader, at leaft after the firft perufal; the notions and experiments 
themfelves abftraéting from the order they were delivered in, being the things, that philofo- 
phers ufe to take notice of, and permanently retain in their memories. ‘The introductory dif- 
courfes and prefaces to be met with among fome of the very incomplete papers, that accom- 
pany this letter, may perhaps not be unwelcome nor altogether ufelefs to fome ingenious men, 
who will not be difpleafed to find themfelves excited, and perchance fomewhat affifted, to 
take particular notice of fome fubjeéts, that feem worthy of being more thoroughly con- 
fidered and cultivated than yet they have been ; and fome perchance may think the defigns I 
had upon fome fubjects, not unfit to be purfued by them in their own way and ftile. And 
as for thefe heaps of fragments, that feem to be more of a chaotic nature (if I may fo 
fpeak) fince the particulars they mainly confift of, are matters of fact, their being huddled 
together, without method (though not always without order) may not hinder them from 
being fit, if well difpofed of, to have places fomewhere or other in the hiftory of nature ; 
and to become not unferviceable materials in the ftructure, that is aimed at in this age, of an 
ufeful and well grounded philofophy. 
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EXPERIMENTS 
PHYSICO-MECHANICAL, 


Touching 


The Sprinc of the Arr, and its EFFECTS; 


Made, for the moft part, in a New 


PNEUMATICAL ENGINE. 


Written by way of LETTER 


To the Right Honourable CH 4R LES Lord 
Vifcount of DUNGARV AN, 


Eldeft Son to the EARL of CORKE. 


To the Reader. 


LTHOUGH the following trea- 
tife being far more prolix than be- 
comes a letter, and than I at firft 
intended it, I am very unwilling 

to encreale the already exceffive bulk of the 
book by a preface; yet there are fome particu- 
lars, that I think my felf obliged to take notice 
of to the reader, as things that will either con~ 
cern him to know, or me to have known. 

In the firft place then: If it be demanded 
why I publifh to the world a letter, which, by 
its ftyle and divers paflages, appears to have 
been written as well for, as to a particular per- 
fon; I have chiéfly thefe two things to anfwer: 
the one, that the experiments therein related, 
having been many of them tried in the pre- 
fence of ingenious men, andby that means hav- 
ing made fome noife among the Virtuofi (in- 
fomuch that fome of them have been fent into 
foreign countries, where they have had the 
luck not to be defpifed) I could not, without 
quite tiring more than one amanuenfis, give 
out half as many copies of them as were fo 
earneftly defired, that I could not civilly refufe 
them. The other, that intelligent perfons in 
matters of this kind perfuade me, that the 
publication of what I had obferved touching the 
nature of the air, would not be ufelefs to the 
world; and that in an age fotaken with novel- 
ties as is ours, thefe new experiments would 
be grateful tothe lovers of freeand real learning : 
fo that I might at once comply with my grand 
defign of promoting experimental and ufeful 
philofophy, and obtain the great fatisfaction of 
Biving - to ingenious men; the hope of 

OL. 1. 


whichis, I confefs, a temptation, that I cannot 
eafily refift. 

Or my being fomewhat prolix in many of 
my experiments, [have thefereafons to render; 
that fome of them Beingaltogether new, feem- 
ed toneed the being circumftantially related, to 
keep the reader from ditrufting them: that 
divers circurnftances I did here and there ft 
down for fear of forgetting them, when I may 
hereafter have occafion ‘to make ufe of them in 
my other writings: that in: divers cafes I 
thought it neceffary to deliver things circum- 
{tantially, that the perfon I addreffed them to 
might, without miftake, and with as little 
trouble as is poffible, be able to repeat fuch un- 
ufual experiments: and that after I confented 
to let my obfervations be made publick, the 
moft ordinary reafon of my prolixity was, that 
forefeeing, that fuch a trouble as I met with in 
making thofe trials carefully, and the great cx- 
pence of time that they neceffarily require (not 
to mention the charges of making the engine, 
and employing a man to manage it) will proba~ 
bly keep moft men from trying again thefe ex- 
peirments, I thought] might do the generality 
of my readers no unacceptable piece of fervice, 
by fo punctually relating wharl carefully ob- 
ferved, that they may look upon tlief> narra- 
tives as ftanding records in our néw pneum- 
ticks, and need not reiterate themilelves an ex- 
periment to have as diftinét an ides 
may fuffice them to ground their refetons 
and fpéculations upon. 

Anp becaufé fumetimes ’tis the diftourf 
madeupon the experiment, that mskent appear 

B prolis, 
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To the Reader. 


prolix, I have commonly left a confpicuous 
interval berwixt fuch difcourfes, and the ex- 
periments whereunto they belong, or are an- 
nexed; that they, who defire only the hiftorical 
part of the account we give of our engine, may 
read the narratives, without being put to the 
_ trouble of reading the reflexions too: which I 
here take notice of, for the fake of thofe, that 
are well verfed in the new philofophy and in 
the mathematicks; that fuch may fkip what 
was defigned but for fuch perfons as may be 
lefs acquainted, even than 1, with matters of 
this nature ({carce fo much as mentioned by 
any writer in our language) and not for them, 
from whom I fhall be much more forward to 
learn, than to pretend to teach them. Of 


my. being wont to {peak rather doubtfully, or . 


hefitantly, than refolvedly, concerning mat- 
ters wherein I apprehend fome difficulty, I 
have in another treatife (which may, through 
God’s affiftance, come abroad ere long) given 
a particular, and, I hope, a fatisfactory ac- 
count: wherefore I fhall now defend my prac- 
tice but by the obfervation of 4riftotle, who 
fomewhere notes, that to feem to know all 
things certainly, and to fpeak pofitively of 
them, is a trick of bold and young fellows; 
whereas thofe, that are indeed intelligent and 
confiderate, are wont to employ more wary 
and diffident expreffions, or (as he {peaks) 
mposcitéaow del 10 iows x; To ToKM, 

TueERE are divers reflexions, and other 
paffages in the following epiftle, and even 
fome experiments (occafionally mentioned) 
which may feem either impertinent or fuper- 
fluous, but are not fo; being purpofely writ- 
ten, either to evince fome truth oppofed, or 
difprove fome erroneous conceit maintained 
by fome eminent new philofopher, or by fome 
otheringenious men, who, I prefumed, would 
eafily forgive me the having on fuch occafi- 
ons purpofely omitted their names; though 
an inquifitive perfon will probably difcover 
divers of them, by the mention of the opi- 
nions difprov’d in the experiments I am ex- 
cufing. 

Ever fince I difcerned the ufefulnefs of fpe- 
culative geometry to natural philofophy, the 
unhappy diftempers of my eyes have fo far 
kept me from being much converfant in it, 
that I fear I fhall need thepardon of my ma- 
thematical readers for fome paffages, which, 
if Thad been deeply fkill’d in geometry, I 
fhould have treated more accurately. 

Anp indeed, having, for reafons elfewhere 
deduced, purpofely kept my felf a ftranger 
to moft of the new hypothefes in philofophy, 
J am fenfible enough, that the engine I treat 
of hath prevailed with me to write of fome fub- 
jects, which are fufficiently remote from thofe I 
have been moft converfant in. And having 
been reduced to write the greateft part of the 
enfuing letter at a diftance, not only from 
my library, but from my own manufcripts, 
I cannot but fear, that my difcourfes do not on- 
ly want many choice things, wherewith the lear- 
ned writings of others might have enriched or 


imbelifhed them; but that partly for this rea- 


fon, and partly for that touched upon a little 
before, it is poffible I may have mentioned 
fome notions already publifhed by others, with- 
out taking notice of the authors, not out of 
any defign to defraud deferving men, but for 
want of knowing fuch particulars to have been 
already publifhed by them; efpecially the ex- 
periments of our engine being themfelves fufi- 
cient to hint fuch notions as we build upon 
them. 

Tue order of the experiments every reader 
may alter, as fuits beft with his own defign in 
perufing them: for not only all thofe, betwixt 
whom there isan affinity in nature (by belong- 
ing to one fubjet) are not always placed one 
by another, but they are not ftill fet down fo 
much as in the order wherein they were made; 
but moft commonly in that cafual one, wherein 
my occafions induced me to difpatch them to 
the prefs. And, which is worfe, I did ufually 
fend quite away the former experiments, be- 
fore the ].ter were written, or perhaps fo much 
as made: whereby I loft the advantage of cor- 
recting and fupplying the imperfections of 
what I had formerly written, by the light of — 
my fubfequent trials and difcoveries. 

Besipes all this, the diftemper in my eyes 
forbidding me not only to write my felt fo 
much as oneexperiment, butevento read over 
my felf what I dictated to others; I cannot 
but fear, that befides the author’s miftakes, 
this edition may be blemifhed by many, that 
may be properly imputed to a very unfkilful 
writer (whom I was oftentimes by haifte re- 
duced, againft my cuftom, to imploy) and 
may have efcaped the diligence of that learned 
friend, that doth me the favour to overfee 
the prefs; efpecially, there being the diftance 
of two days journey betwixt it and me. 

I Neep not, perhaps, reprefent to the equit- 
able reader, howmuch the ftrange confufions 
of this unhappy nation, in the midft of which 
I have made and written thefe experiments, 
are apt to difturb that calmnefs of mind and 
undiftractednefs of thoughts, that are wont 
to be requifite to happy fpeculations. But I 
prefume, that by all thefethings put together, 
he will readily perceive, that I have been fo 

far from following the poet’s prudent counfel 
touching the flow publication of books de- 
figned to purchafe credit by, 


nonumaue prematur in annurn, 


that I fuffer this treatife to come abroad into 

the world with a multitude of difadvantages. 
But if it be demanded, why then I did not 
make it fitterfor the prefs, before I fent it thi- 
ther? my anfwer muft be, that not at firft 
imagining, that this fort of experiments would 
prove any thing near fo troublefome, either 
to make, or to record, as I afterwards found 
them, I did, to engage the printer to difpatch, 
promife him to fend him the whole epiftle in 
avery fhort time. So that although now and 
then the occafional vacations of the prefs, by 
reafon of feftivals, or the abfence of the cor- 
rector, gave me the leifure to exfpatiate upon 
fome fubjeét; yet being oftentimes called upon 
to 


Yo the Reader. 


to difpatch the papers to the prefs, my pro- 
mife, and many unexpected avécations, 6b- 
liged me to a hafte, which, though it hath 
detraéted nothing from the faithfulnels of the 
hiftorical part of our book, hath (I fear) been 
difadvantageous enough to all the reft. And 
I made the lefs fcruple to let the following pa- 
pers pafs out of my hands, with all their im- 
perfections, becanfe, as the publick affairs, 
and my own, were then circumftanced, I 
knew not when, (if at all) I fhould be again 
in acondition to profecute experiments of this 
kind; efpecially, face (to emit my being al- 
moft weary of being, as it were, confined to 
one fort of experiments) I am pre-engaged 
(if it pleafe God. to vouchfafe me life and 
health) to imploy my firft leifure in the publi- 
cation of fome other phyfiological papers, 
which I thought it would make me much the 
fitter to take in hand, if I firft difpatched all 
that I had at this time to write touching, our 
engine, 

I wave this farther to add, by way of ex- 
cufe, that as it hath been my defign in pub- 
lifhing thefe experiments to gratify ingenious 
men; fo, if I have not been muth Aattered, 1 
may hope, that the various hints to be met 
with in the following letter will (at leaft) 
fomewhat awaken mens thoughts, and excite 
them to new fpeculations, (fuch as perhaps 
even inquifitive men would fearce elle light 
upon;) and I need not defpair, that even the 
examination of fuch new fufpicions and en- 
quiries will hence alfo, at leaft occafionally, 
be facilitated: I faid occafionally, becaufe it 
being, as itis proverbially faid, facile inventis 
addere; it feems not irrational to expect, that 
our engine it felf, and divers of our experi- 
ments, will be much promoted by the induftry 
of inventive and mathematical wits, whofe 
contrivances may eafily either cotrect or fup- 
ply, and confequently furpafs many of thofe 
we have made ufe of. And, particularly, if 
men by fkill and patience can atrive both to 
evacuate fuch receivers as ours, till there be no 
more air left in them, than there feems to have 
remained in the glaffes made ufe of about the 
Magdeburgick experiment (hereafter to be 
mentioned) and to keep out the ait for a com- 
petent while, the ufefulnef$ and difcoveries of 
our engine will not be a little advanced. And 
perhaps that may belong to it, which I re- 
member Seneca {peaks of nature; thitiatos (faith 
he) nos credimus, in véftibulo ejus beremus. 
For being now in aplace, where we are not quite 
deftitute of moderately fkilful artificers, we 
have, fince the conclufion of the following 
letter, made fome additions to our ehgine, 
by whofe help we find (upon fomie new trials) 
that we may be able, without much of new 
trouble, to keep the ambient air out of the 
exhaufted receiver for awhole day. And per- 
haps we fhould be able to keep'it out much 
longer, if before we fhall have difpatched fome 
urgent affairs, and publifhed fome papers, for 
which a kind of promife is thought to make ts 
debtors to the prefs, we could be at leifure to 


prefecute fuch experiments, as thay poffibly 
afford a fupplement to the following treatife; 
from which I {hall now no longer detain the 


readeri 


Friendly Reader, 
I K wow allperfons, that have a-publick {pirit 


for theadvancement of learning, will think 
much, that thispiececamenot out ina language 
of more general ufe, than this you fee it now 
attired in; efpecially fince the excellent noble 
perfon, who is the author, is known to be 
well able himfelf (being almoft univerfally a 
linguift) to have given it either the old lua: 
tin, or the newer French drefs, 

Bu7 if it bean honour to a languagé to be 

preferred, and this honour breeds fometimes 
an emulation, as anciehtly it did between the 
Greeks and Romans, it cannot be thought unt 
handfome for an Enetith nobleman to have 
preferred his own: and it may be a furfficient 
reafon for the gentry of foreipn parts to learn 
our fpeech, of keep interpretets, char they are 
fure to have fot their requital; froin many of 
our Englifh writers (as here from this piece) 
mhuch curioufly ingenious antl profitable learne 
ing. 
But as to this particular, taive me leave 
to ufe words from a ftory;) Since the mountain 
cannot come to Mahomet,’ Mabemer will 96 
tothe mountain: mean thuss becquf many 
‘witty men, perfons of honour and eftere ef 
pecially, may be fuppofed to be able to make 
a better account, by employing their fludies 
and time on matter than words, and f are 
juftly impeded from learning languages; and 
becaufe (as { may judge) the noble author is 
willing to oblige ail men, he hath already 
provided, that this piece fhall fhortly be done 
into Latin, that fo it may come hore to di- 
vers worthy pea in its ftream, who cane 
not travel to find it out in ies firft origin. 

Havin therefore leave fo to do, I cannot 
forbear to give the wotld the advertifernent of 
this Latin edition, left fotne fkilful arcift fhould 
take needlefs pains about 4 work, which will 
ere long (by God’s furtherance) be doné to 
his hands. For fuch unprofitable experites of 
ftudy have too frequently happened, atid too 
much to the difadvantage of learning, fot 
want of a fufficient cotrefpondence and {iter 
courfe between fuch as are exercifed in the 
‘mines of wifdom. 

Tus is all the trouble 1 fhall at prefenx 
give you: sor fhall I need mind you, if you 
have a true guft for the book you read, to 
have an honour and thankful regard to thie 
petfon, thathath favoured us with the edmiiiti- 
nication of thefé his trials, and is manifeftly 
{o great a patron and friend to éxpetihiental 


‘learning, and all true wifdom: for fhould you 
fail in this, you might defervedly be deprived 


of fore other obfervations on the fame flibjeét, 
which the author, I hear, hath made finée the 
finifhing of this treatife. 

I 
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I pesireE to be excufed, that I do not make 
excufes for the flownefs of the publication, 
hoping that the long expectation you have 
had of it, will enhance, and not diminifh your 


delight in the enjoyment of a piece like to be, 
amongft the ftudents in accurate philofophy, 
of fo general acceptance. Farewell. 


R. Sb. 


TO THE 


LORD of DUNGARVAN, my Honoured and 
Dear NEPHEW. 


My Dear Lord, 

ECEIVING in your laft from Pa- 
R ris a defire, that I would add fome 
more experiments to thofe I formerly 

fent you over; I could not be fo much your 
fervant as I am, without looking upon that 
defire as a command ; and confequently, with- 
out thinking myfelf obliged to confider by 
what fort of experiments it might the moft 
acceptably be obeyed. And at the fame time, 
perceiving by letters from fome other inge- 
nious perfons at Paris, that feveral of the Vir- 
tuofi there were very intent upon the exa- 
mination of the intereft of the air, in hinder- 
ing the defcent of the quick-filver, in the 
famous experiment touching a vacuum; I 
thought I could not comply with your defires 
in a more fit and feafonable manner, than by 


profecuting and endeavouring to promote that _ 


noble experiment of Torricellius ; and by pre- 
fenting your oo an account of my at- 
tempts to illuftrate a fubje€t, about which its 
being fo much difcourfed of where you are, 
together with your inbred curiofity, and love 
of experimental learning, made me fuppofe 
you fufficiently inquifitive. 

Anp though I pretend not to acquaint you, 
on this occafion, with any ftore of new difco- 
veries, yet poffibly I fhall be fo happy, as to 
affift you to know fome things, which you did 
formerly but fuppofe; and fhall prefent you, 
if not with new theories, at leaft with new 
proofs of fuch as are not yet become un- 
queftionable. And if what I fhall deliver hath 
the good fortune to encourage and affift you 
to profecute the hints it will afford, I hall 
account my felf, in paying of a duty to you, 
to have done a piece of fervice to the com- 
monwealth of learning. Since it may highly 
conduce to the advancement of that experi- 
mental philofophy, the effeétual purfuit of 
which requires as well a purfe as a brain, to 
indear it to hopeful perfons of your quality, 
who may accomplifh many things, which o- 
thers can but with, or at moft but defign, by 
being able to imploy the prefents of fortune 
in the fearch of the myfteries of nature. 

Anp I am not faintly induced to make 
choice of this fubject, rather than any of the 
expected chymical ones, to entertain your 
Lordfhip upon, by thefe two confiderations : 
the one, that the air being fo neceffary to hu- 


man life, that not only the generality of men, 
but moft other creatures that breathe, cannot 
live many minutes without it, any confide- 
rable difcovery of its nature feems likely to 
prove of moment to mankind. And’ the o- 
ther is, that the ambient air being that, where- 
to both our own bodies, and moft of the others 
we deal with here below, are almoft perpe- 
tually contiguous, not only its alterations have 
a notable and manifeft fhare in thofe obvious 
effects, that men have already been invited 
to afcribe thereunto, (fuch as are the various 
diftempers incident to human bodies, efpe- 
cially if crazy in the fpring, the autumn, and 
alfo on moft of the great and fudden changes 
of weather ;) but likewife, the further difto- 
very of the nature of thé air will probably 
difcover to us, that it concurs more or lefs to 
the exhibiting of many phanomena, in which 
it hath hitherto fcarce been fufpeéted to have 
any intereft. So that a true account of any 
experiment that is new concerning a thing, 
wherewith we have fuch conftant and necef- 
fary intercourfe, may not only prove of fome 
advantage to human life, but gratify philofo- 
eae by promoting their fpeculations on a 
ubjeét, which hath fo much opportunity to 
follicit their curiofity. 

Anp I fhould immediately proceed to the 
mention of my experiments, but that I like 
too well that worthy faying of the naturalift 


Pliny, benignum oft & plenum ingenui pudorii, tn Prefs. 
fateri per quos profeceris, not to conform to it, lib. «. 


by acquainting your Lordfhip, in the firft 
place, with the hint I had of the engine Iam 
to entertain you with. You may be pleafed 
to remember, that a while before our fepara- 
tion in England, I told you of a book, that I 
had heard of, but not perufed, publifhed by 
the induftrious Jeluit Schotius ; wherein, it was 
faid, he related how that ingenious gentleman, 
Osto Gericke, conful of Magdeburg, had lately 
practifed in Germany a way of emptying glafs 
veffels, by fucking out the air at the mouth 
of the veffel, plunged under water. And you 
may alfo perhaps remember, that I ex- 
preffed my felf much delighted with this 
experiment, fince thereby the great force 
of the external air’ (either rufhing in at 
the opened orifice of the emptied vefiel, 
or violently forcing up the water into it) was 
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rendered more obvious and confpicuous than 
in any .experiment that I had formerly feen. 
And though it may appear by fome of thofe 
writings I fometimes fhewed your Lordfhip, 
that Ihad.been folicitous to try things upon the 
fame ground; yet inregard this gentleman was 
before-hand with me in producing fuch con- 
fiderable effects by means of the exfuction of 
air, I think my felf obliged to acknowledge 
the affiftance and encouragement the report 
of his performances hath afforded me. 

But, as few inventions happen to be at 
firft.fo compleat, as not to be either blemifhed 
with fome deficiencies needful to be reme- 
died, or otherwife capable of improvement ; 
fo when the engine, we have been {peaking of, 
comes to be.more attentively confidered, there 
will appear twowvery confiderable things to be 
defired in it. For firft, the wind-pump (as 
fomebody . not improperly calls it) is fo con- 
trived, that to evacuate the veffel, there is re- 
quired the continual labour of two ftrong men 
for divers hours. And next ¢which is an 
imperfection of much greater moment) the 
receiver, or glafs to be emptied, confifting of 
oné entire and uninterrupted globe and neck 
of glafs ; the whole engine is fo made, that 
things cannot be conveyed. into it, whereon 
to try experiments: fo that there feems but 
little (if any thing) more to be expected from 
it, than thofe very few phznomena, that have 
been already obferved by the author, and re- 
corded by Schotius. Wherefore to remedy 
thefe inconveniences, ] put both Mr. G. and 
R. Hook (who hath alfo the honour to be 
known to your Lordfhip, and was with me 
when I had thefe things under confideration) 
to contrive fome air-pump, that might not, 
like the other, need to be kept under water 
(which on divers occafions is convenient) and 
might be more eafily managed: and after an 
unfuccefsful trial or two of ways propofed by 
others, the laft named perfon fitted me with a 
pump, anon to be defcribed. And thus the 
firft imperfection of the German engine was 
in good meafure, though not perfectly reme- 
died: and to fupply the fecond defeét, it was 
confidered, that it would not perhaps prove 
impoffible to leave in the glafs to be emptied 
a hole large enough to put in a man’s arm 
cloathed ; and confequently other bodies, not 
bigger than it, or longer than the infide of 
the veffel. And this defign feemed the more 
hopeful, becaufe I remembered, that having 
feveral years before often made the experi- 
ment de vacuo with my own hands; I had, 
to examine fome conjectures that occurred to 
me about it, caufed glaffes to be made with a 
hole at that end, which ufes to be fealed up, 
and had neverthelefs been able, as occafion 
‘required, to make ufe of fuch tubes, as if no 
-fuch holes had been left in them, by devifing 
ftopples for them, made of the common plai- 
fter called diachylon; which, I rightly enough 
gueffed, would, by reafon of ‘the exquifite 
commixtion of its {mall parts, and clofenefs 
-of its texture, deny all accefs to the external 
-, Wherefore, fuppofing that by the help 
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of fuch plaifters carefully laid upon the com- 
miffures of the {topple and hole to be made 
in the receiver, the extetnal air might be hin- 
dered from infinuating it felf between them 
into the veffel, we caufed feveral fuch glaffes, 
as you will find defcribed a little lower, to be 
blown at the glafs-houfe. And though we 
could noz get the workmen to blow any cf 
them fo large, or of fo convenient a fhape as 
we would fain have had; yet finding one to 
be tolerably fit, and lefs unfit than any of the 
reft, we were content to make ufe of it in that 
engine; of which, I fuppofe, you by this time 
expect a defcription, in order to the recital of 
the phenomena exhibited by it. 

To give your Lordfhip then, in the firft 
place, fome account of the engine itfelf; it 
confifts of two principal parts; a glafs veffel, 
and a pump to draw the air out of it. 

Tue former of thefe (which we, with the 
glafs-men, fhall often call a receiver, for its 
affinity to the largéveffels of that name, ufed 
by chymifts) confifts of a glafs with a wide 
hole at the top, of a cover to that hole, and 
of a ftop-cgck faftened to the end of the neck; 
at the bottom. 

Tue fhape of the glafs,; you will find ex- 
prefied in the firft figure of the annexed 
fcheme. And for the fize of it, it Contained 
about 30 wine quarts, each of them contain- 
ing near two pound (of 16 ounces to the 
pound) of water. We fhouldhave been better 
pleafed with a more capacious veffel; but the 
glafs-men profeffed themfelves unable to blow 
a larger, of fuch a thicknefs and fhape as was 
requifite to our purpofe. 

At the very top of the veffel A, you may 
obferye a round hole, whofe diameter BC is 
of about four inches; and whereof the ori- 
fice is incircled with a lip of glafs, almoft an 
inch high: for the making of which lip, it 
was requifite (to mention that upon the by, 
in cafe your Lordfhip fhould have fuch another 
engine made for you) to have a hollow and 
tapering pipe of glafs drawn out, whereof the 
orifice above mentioned was the bafis; and 
then to have the cone cut off with an hot 
iron, within about an inch of the points B, C. 

THE ufe of the lip is to fuftain the cover 
delineated in the fecand figure; where DE 
points out a brafs ring, fo caft, as that it 
doth cover the lip BC of the firft figure, and 
is cemented on, upon it, with a ftrong and 
clofe cement. To the inward tapering ori- 
fice of this ring (which is about three inches 
over) are exquifitely ground the fides of the 
brafs ftopple F G ; fo that the concave fuper- 
ficies of the one, and the convex of the other, 
may touch one another in fo many places, 
as may leave as little accefs, as poffible, to the 
external air. And in the midft of this cover is 
left a hole HI, of about half an inch over, 
invironed alfo with a ring or focket of the 
fame metal, and fitted likewife with a brafs 
ftopple K made in the form of the key of a 
ftop-cock, and exaétly ground into the hole 
HI it is to fill; fo as that, though it be 
turned round in the cavity it poffeffes, it will 

‘3 not 


aaoaee Google 


New Experiments Phyfico- Mechanical, 


not let in the air, and yet may be put in or 
taken out at pleaftrre, for ufes to be hereafter 
mentioned. In order to fome of which, it 1s 
perforated with a little hole 8, traverfing the 
whole thicknefs of it at thelower end through 
which, and a little brafs ring L faftened to 
one fide (no matter which) of the bottom of 
the ftopple F G,a ftring 8,9, 10, might pafs, 
to be employed to move fome things in the 
capacity of the emptied veffel, without any 
where unftopping it. 

_ Tue laft thing belonging to our receiver 
is the ftop-cock, defigned in the firft gure by 
N, for the better faftening of which to the 
neck, and exacter exclufion of the air, there 
was foderéd on to the fhank of the cock X a 
plate of tin M T U W, long enough to cover 
the neck of the receiver. But becaufe the ce- 
menting of this was a matter of fome diffi- 
culty, it will not be amifs to mention here the 
manner of it ; which was, that the cavity of 
the tin plate was filled with a melted cement, 
made of pitch, rofin, and wood-afhes, well 
incorporated ; and to hinder this liquid mix- 
ture from getting into the orifice Z of the 
fhank X, that hole was ftopped with a cock, 
to which was faftened a ftring, whereby it 
might be puilledout at the upper orifice of the 
receiver ; and then, the glafs neck of the re- 
ceivet being well warmed was thruft into this 
cement, and over the fhank, whereby it was 
effected, that all the fpace betwixt the tin plate 
and the receiver, and betwixt the internal fu- 
perficies of the receiver and the fhank of the 
cock, was filled with the cement. And fo we 
have difpatched the firft upper part of the 
engine. 

Tue undermoft remaining part confifts of 
a frame, and of a fucking-pump, or, as we for- 
merly called it, an air-pump, fupported by it. 
‘The frame is of wood, fmall but very ftrong, 
confifting of three legs, 1,1, 1, fo placed, that 
one fide of it may ftand perpendicular, that the 
free motion of the hand may not be hindered. 
In the midft of which frame is tranfverfly 
nailed a board 2, 2, 2, which may not impro- 
petly be called a midriff; upon which refts, 
and to which is ftrongly faftened, the main 
part of the pump it felf, which is the only 
thing remaining to be defcribed. 

Tue pump confifts of four parts, a hollow 
cylinder, a fucker, a handle to move that 
fucker, and a valve. 

Tue cylinder was (by a pattern) caft of 
brafs ; it is in length about 14 inches, thick 
enough to be very ftrong, notwithftanding 
the cylindrical cavity left within it: this cavity 
is about three inches diameter, and makes as 
exact a cylinder as the artificer was able to 
bore. This hollow cylinder is fitted with a 
fucker 4,4, 5,5, confifting of two parts; the 
one 4,4, fomewhat lefs in diameter than the 
cavity of the cylinder ; upon whichis nailed 
a good thick piece of tanned fhoe-leather, 
which will go fo clofe to the cylinder, that it 
will need to be very forcibly knocked and 
rammed in, if at any time it be taken out : 
which is therefore done, that it may the more 

i 


~~ 


exaétly hinder the air from infmuating itfelf 
betwixt it and the fides of the cylinder where- 
on it is tO move. 

To the midft of this former part of the 
fucker is ftrongly faftened the other ; namely, 
athiek and narrow plate of iron 5,5, fome- 
what longer than the cylinder; one af whofe 
edges is fmooth, but at the other edge itis 
indented (as I may fo fpeak) with a row of 
teeth, delineated in the fcherne, into whafe in- 
tervals are to be fitted the teeth of a {mall iron 
nut « B (as tradefmen call it) which is faften-- 
ed by two ftaples 2,2, to the under fide of the 
formerly mentioned tranfverfe board 2, 2, 2, on 
which the cylinder refts, and is turned to and 
fro by the third piece of this pump, namely 
the handle or manubrium 7, of which the fi- 
gure gives a fufficient defcription. 

Tue fourth and laft part of this cylinder 
is the valve R, confifting of a hole bored 
through at the top of the cylinder, a little 
tapering towards the cavity ; into which hole 
is ground a tapering peg of brafs, to be thruft 
in and taken out at pleafure. 

Tue engine being thus defcribed, it will be 
requifite to add, that fomething is wont to be 
done before it be fet on work, for the more 
eafy moving of the fucker, and for the better 
exclufion of the outward air; which, when 
the veffel begins to be exhaufted, is much 
more difficult to be kept out, than one would 
eafily imagine. 

Tuere mutt then be firft poured in at the 
top of the receiver a little fallad oil, partly 
to fill up any {mall intervals, that may happen 
to be betwixt the contiguous furfaces of the 
internal parts of the ftop-cock ; and partly 
that it may he the more eafy to turn the key 
S, backwards and forwards. Pretty ftore of 
oil muft alfo be poured into the cylinder, 
both that the fucker may flip up and down in 
it the more fmoothly and freely, and that the 
air might be the better hindered from getting 
in between them. And for the like reafons, a 
little oil is to be ufed alfo about the valve. 
Upon which occafion, it would not be omit- 
ted (for it is ftrange) that oftentimes, when 
neither the pouring in of water, nor even of 
oil alone, proved capable to make the fucker 
move eafily enough in the cylinder; a mixture 
of both thofe liquors would readily (fome- 
times even to admiration) perform the defired 
effet. And laftly, the brafs cover of the 
receiver being put into the brafs ring formerly 
defcribed, that no air may get between them, 
it will be very requifite to plaifter over very 
carefully the upper edges of both with the 
plaifter formerly mentioned, or fome other as 
clofe, which is to be fpread upon the edges 
with an hot iron; that, being melted, it may 
run into and fill up all the crannies, or other 
little cavities, at which the ait might other- 
wife get entrance. 

At things being thus fitted, and the. 
lower fhank O of the ftop-cock being put 
into the upper orifice of the cylinder, and 
into which it was-exactly ground ; the exper 
menter is firft, by turning the ee to 
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force the ficker to the top of the cylinder, 
that there may be. no air left.in the upper part 
of it. Then fhutting the valve with the plug, 
and turning the other-way, he is to draw Lae 
the fucker to. the bottom. of the cylinder; by 
‘ which motion of the fucker, the air that was 
formerly in the cylinder being thruft out, and 
none being permitted to feceed in its room, 
it is manifeft, shar the cavity of the cylinder 
muft be empty in reference to the air. So 
that if thereupon, the key of the ftop-cock 
be fo turned, as that through. the perforation 
of it a free paflage be opened betwixt the 
cylinder and the receiver, part of the air for- 
merly contained in the receiver will nimbly 
defcend into the cylinder. Andthis air being, 
by the turning back ef the key, hindered 
from the returning into the receiver, may, 
by the opening of the valve, and forcing up 
of the fucker to the top of the cylinder again, 
be driven out into the open air. And thus by 
the repetition of the motion of the fucker up- 
wardand dowpward, and by opportunelyturn- 
ing the key, and {topping the valve, as occa-- 
fion requires, more or lefs air may he fucked 
out of the receiver, according to the exigency 
of the experiment, and the intention of him 
that makes it. 

Your Lordfhip will, perhaps, think, that 
I have been unneceffarily prolix in this firft 
part of my difeourfe: but if you had feen how 
many unexpeéted difficulties we found to keep 
out the external air, even for a [little while, 
when fome confiderable part of the internal 
had been fucked out, you would peradven- 
ture allow, that I might have fet down more 
circumftances than 1 have, without fetting 
down any, whofe knowledge, he that fhall 
try the expériment, may not have need of. 
Which is fo true, that, before weproceed any 
further, I cannot think it unfeafonable ta ad- 
vertife you Lordfhip, that there are two chief 
forts of experiments, which we defign’d in 
our engine to male trial of: the one, fuch as 
may be quickly difpatched, and therefore may 
be tried in our engine, though it leak a little, 
becaufe the air may be fafter drawn out by 
nimbly plying the pump, than it can get in 
at undifcerned leaks; I fay, at undifcerned 
leaks, becaufe fuch as are big enough to be 
difcovered, can fcarce be uneafy to be ftopt. 
The other fort of experiments confift of thofe, 
that require, not gnly that the internal air be 
drawn out of the receiver, but that it be like. 
wife for along time kept out of it. Such are 
the prefervation of animal and other bodies 
therein, the germination and growth of ve- 
getables, arid otherttials of feveral forts, which 
it is apparent cannot be well made, unlefs the 
externalaircan, for a competent while, be ex- 
cluded: fince, even at a very fmall leak, there 
may enough get in, to make the vacuum foon 
lofe that name; by which I here declare once 
for all, that I underftand not a {pace, wherein 
there is no body at all, but fuch as is either 
altogether, oralmoft totally devoid of air. 
’ Now this diitinétion of experiments I 
thought fit to premife to the enfuing narra- 


tives, becaufe, upon trial, we found it fo 
exceeding (and! farce imaginably): dificult a 
matter, to keep out the air from getting: ae alll 
in at any: imperceptible hole or few whath- 
ever, (in a vefiel immediately furrounded 
with the comprefied atmofphere; ) that, in {pite 
of all our care arid diligence we never were 
able totally to exhauift the receiver, or keep 15 
when it was almoft empty, any confiderable 
time, from leaking more or lefs: although (as 
we have lately intimated) by unwearied quiele- 
nefs in plying the pump, the internal air can 
be much fafter drawn out than the external can 
get in, till the recetver come to be almoft 
quite empty. And that is enough to enable 
men to difeover hitherto unobferved plizno= 
mena of nature. 

Te experiments therefore of the firft fort 
will, I fear, prove the only ones, wherewith 
my avoeations will allow me to entertain your 
Lordfhip in this letter. For till-your further 
commands fhall engage me to undertake, by 
God's permiffion, fuch an employment, and 
more leifizre fhall better fir me for it, F know 
not whether I fhalt be in a condition to try 
what may be done, to enable me to giye you 
fome account of the other fort of experiments 
alfo, ; 


EX PERIMENT £ 


O proceed now to the phenomena ex~ 
hibited to us by: the engine above de- 
{cribed; F hold it not unfitto begin with what 
doth conftantly and resularly offer it felf ta 
our obfeyvation, as depending upon the fa- 
brick of'the engine it felf, and not upon the 
nature of this or that particular,experiment, 
which it is employed to try. 

Firsr then, upon the drawing down of 
the fucker (the valve being fhut) the cylin- 
drical fpace, deferted by the fucker, is left 
devoid of air; and therefore, upon the turns 
ing ef the key, the air contained in the re- 
ceiver rufheth into the emptied cylinder, till 
the air in both thofe vefiels be brought to 
about an equal meafure of dilatation. And 
therefore, upon fhutting the receiver by rez 
turning the key, if you open the valve, and 
force up the fucker again, you will find, that 
after this firft exfuétion you will drive out 
almoft a whole cylinder full of air: but at the 
following exfuctions, yeu will draw lefs and 
lefs of air out of the receiver into the cylin. 
der, becaufe there will ftill remain lef and 
lefS air in the receiver itfelf,; and confequent: 
ly, the particles of the remaining air, having 
more room to extend themfelves in, will leis 
pref$ out one another, This you will eafily 
perceive, by finding, that yeu ftill force lefs 
and lefs air out of the cylinder; fo that wheh 
the receiver is almoft exhaufted, you may force 
up the fucker almoft to the top of the cylin- 
der, before you will need to ynftop the valve 
to let out any air. And if at fuch time, the 
valve being fhut, you let go the handle of 
the pump, you will find che fucker forcibly 
carried up to the top of the eylinder, by 
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the protrufion of the external air; which, 
being much lefs rarified than that within 
the cylinder, muft have a more forcible pref- 
fure upon the fucker, than the internal is able 
to refift: and by this means you may know 
how far you have emptied the receiver. And 
to this we may add, on this occafion, that 
conftantly upon the turning of the key to let 
out the air from the receiver into the empti- 
ed cylinder, there is immediately produced a 
confiderably brifk noife, efpecially whilft there 
is any plenty of air in the receiver. 

For the more eafy underftanding of the 
experiments triable by our engine, Ithoughtit 
not fuperfluous nor unfeafonable in the recital 
of this firft of them, to infinuate that notion, 
by which it feems likely, that moft, if not all 
of them; will proveexplicable. Your Lord- 
fhip will eafilyfuppofe, thatthe notion] fpeak of 
is, that there is a fpring, or elaftical power in 
the air we live in. By which éAarze or fpring 
of the air, that which I mean is this; that our 
air either confifts of, or at leaft abounds with, 
parts of fuch a nature, that in cafe they be 
bent or comprefied by the weight of the in- 
eumbent part of the atmofphere, or by any 
other body, they do endeavour, as much as 
in them lieth, to free themfelves from that 
preffure, by bearing againft the contiguous 
bodies that keep them bent; and, ag foon as 
thofe bodies are removed, or reduced to give 
them. way, by prefently unbending and ftretch- 
ing out themfelves, either quite, or fo far forth 
as the contiguous bodies that refift them will 
permit, and thereby expanding the whole par- 
cel of air, thefe elaftical bodies compofe. 

Tuts notion may perhaps be fomewhat fur- 
ther explained, by conceiving the air near the 
earth to be fuch a heap of little bodies, lying 
one.upon another, as may be refembled to a 
fleece of wool. For this (to omit other like- 
neffes betwixt them) confifts of many flender 
and flexible hairs; each of which may indeed, 
like a little fpring, be eafily bent or rolled 
up; but will alfo, like afpring, be ftill endea- 
vouring to ftretch it felf out again. For 
though both thefe hairs, and the aéreal cor- 
pufcles to which we liken them, do eafily 
yield to external preffures; yet each of them 
(by virtue of its ftructure) is endowed with a 
power or principle of {elf-dilatation; by virtue 
whereof, though the hairs may by a man’s 
hand be bent and crouded clofer together, 
and into a narrower room than fuits beft with 
the nature of the body; yet, whilft the com- 
preffion lafts, there is in the fleece they com- 
pofe an endeavour outwards, whereby it con- 
tinually thrufts againft the hand that oppofes 
its expanfion. And upon the removal of the 
external preffure, by, opening the hand more 
or lefs, the compreffed; wool doth, as it were, 
{pontaneoutly expand or difplay it felf towards 
the recovery of its former more loofe and free 
condition, till the fleece hath either regained 
its former dimenfions, or at leaft approached 
them as near as the compreffing hand (per- 
chance not quite opened) will permit. ‘This 
power of felf-dilatation is fomewhat more 


confpicuous in a dry fpunge compréffed, than 
in a fleece of wool. But yet we rather chofe 
to employ the latter on this occafion, be- 
caufe it is not, like a fpunge, an entire body, 
but a number of flender and flexible bodies, 
loofely complicated, as the air it felf feems 
to be. 

THERE is yet another way to explicate'the 
{pring of the air; namely, by fuppofing with 
that moft ingenious gentleman, Monfieur Des 
Cartes, that the air is nothing but acongeries 
or heap of {mall and (for the moft part) of 
flexible particles, of feveral fizes, and of all 
kind of figures, which are raifed by heat (e- 
{pecially that of the fun) into that fluid and 
fubtle ethereal body that furrounds the earth; 
and by the reftlefs agitation of that celeftial 
matter, wherein thofe particles fwim, are fo 
whirled round, that each corpufcle endeavours 
to beat off all others from coming within 
the little fphere requifite to its motion a- 
bout its own centre; and in cafe any, by in- 
truding into that fphere, fhall oppofe its free 
rotation, to expel or drive it away: fo that, 
according to this doétrine, it imports very — 
little, whether the particles of the air have 
the ftructure requifite to fprings, or be 
of any other form (how irregular foever) fince 
their elaftical power is not made to depend 
upon their fhape or ftructure, but upon the 
vehement agitation, and (as it were) bran- 
difhing motion, which they receive from the 
fluid zther, that fwiftly. flows between them, 
and whirling about each of them (indepen- 
dently from the reft) not only keeps thofe 
flender aéreal bodies feparatedand ftretchedout 
(at leaft, as far as the neighbouring ones will 
permit) which otherwife, by reafon of their 
flexiblenefs and weight, would flag or curl; 
but alfo makes them hit againft, and knock 
away each other, and confequently require 
more room than that, which, if they were 
comprefied, they would take up. 

By thefe two differing ways, my Lord, 
may the fprings of the air be explicated. But 
though the former of them be that, which by 
reafon of its feeming fomewhat more eafy, I 
fhall for the moft part make ufe of in the 
following; difcourfe; yet am I not willing to 
declare peremptorily for either of them a- 
gainft the other. And indeed, though I have 
in another treatife endeavoured to make it 
probable, that the returning of elaftical bodies 
(if I may fo call them) forcibly bent, to their 
former pofition, may be mechanically expli- 
cated; yet I mutt confefs, that to determine 
whether the motion of reftitution in bodies 
proceed from this, that the parts of a body of 
a peculiar ftructure are put into motion by the 
bending of the fpring, or from the endeavour 
of fome fubtle ambient body, whofe pafiage 
may be oppofed or obftructed, or elfe its pref- 
fure unequally refifted by reafon of the new 
fhape or magnitude, which the bending of a 
{pring may give the pores of it: to determine 
this, I fay, feems to me a matter of more diffi- 
culty, than at firft fight one would eafily ima- 
gine it, Wherefore I fhall decline meddling. 
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with a fubjecét, which is much more hard to 
be explicated than neceflary to be fo by 
him, whofe bufinefs it is not, in this letter, 
to affign the adequate caufe of the fpring of 
the air, but only to manifeft, that the air 
hath a {pring, and to relate fome of its effects. 
I Know not whether I need annex, that 
though either of the above-mentioned hypo- 
thefes, and perhaps fome others, may afford 
us an account plaufible enough of the air’s 
fpring; yet I doubt, whether any of them 
gives us a fufficient account of its nature. And 
of this doubt I might here mention fome 
reafons, but that, peradventure, I may (God 
permitting) have a fitter occafion to fay fome- 
thing of it elfewhere. And therefore I fhould 
now proceed tothe next experiment, but that 
I think it requifite, firft, to fuggeft to your 
Lordfhip what comes into my thoughts, by 
way of anfwer to a plaufible objeftion, which 
I forefee you may make againft our propofed 
doétrine, touching the fpring of the air. For 
it may be alledged, that though the air were 
granted to confift of {pringy particles (if I 
may fo fpeak) yet thereby we could only give 
an account of the dilatation of the air in 
wind-guns, and other pneumatical engines, 
wherein the air hath been compreffed, and its 
fprings violently bent by an apparent exter- 
nal force; upon the, removal of which, it is 
no wonder, that the air fhould, by the motion 
of reftitution, expand it felf tillit hath reco- 
vered its more natural dimenfions: whereas 
in our above-mentioned firft experiment, and 
in almoft all others triable in our engine, it 
appears not, that any compreffion of the air 
preceded its fpontaneous dilatation or expanfion 
of it felf. To remove this difficulty, Imuft 
defire your Lordfhip to take notice, that of 
whatever nature the air, very remote from the 
earth, may be, and whatever the fchools may 
confidently teach tothe contrary, yet we have 
divers experiments to evince, that the atmo- 
{phere we live in isnot (otherwife than com- 
paratively to more ponderous bodies) light, 
but heavy, And did not their gravity hinder 
them, it appears not why the {treams of the 
terraqueous globe, of which our air in great 
part confifts, fhould not rife much higher, 
than the refraétions of the fun, and other ftars, 
give men ground to think, that the atmo- 
{phere, (even in the judgment of thofe recent 
aftronomers, who feem willing to enlarge its 
bounds as much as they dare,) doth reach. 
Bur left you fhould expect my feconding 
this reafon by experience; and left you fhould 
object, that moftof theexperiments, that have 
been propofed to prove the gravity of the air, 
have been either barely propofed, or perhaps 
not accurately tried; I am content, before I 
pafs further, to mention here, that I founda 
dry lamb’s-bladder containing near about two 
thirds of a pint, and compreffed by a pack- 
thread tied about it, to lofe a grain and the 
eighth part of a grain of its former weight, 
by the recefs of the air upon my having prickt 
it: And this with a pair of fcales, which, 
wer the full bladder and the correfpondent 
at. I; 


weight were in it, would manifeftly turn 
either way with the 32° part of a grain. And 
if it be further objected, that the air in the 
bladder was violently compreffed by the pack- 
thread and the fides of the bladder, we might 
probably (to wave prolix anfwers) be fur- 
nifhed with a reply, by fetting down the 
differing weight of our recetver, when emp- 
tied, and when full of uncompreffed air, if we 
could here procure fcales fit for fo nice an ex- 
periment; fince we are infermed, that in the 
German experiment, commended at the be- 
ginning of this letter, the ingenious triers of 
it found, that their glafs vefiel, of the capa- 
city of 32 meafures, was lighter when the air 
had been drawn out of it, than before, by 
no lefs than one ounce and .3,, that is, an 
ounce and very near a third. But of the 
gravity of the air, we may elfewhere have 
occafion to make further mention. 

Takine it then for granted, that the air is 
not devoid of weight, it will not be uneafy to 
conceive, that that part of the atmofphefe 
wherein we live, being the lower part of if, 
the corpufcles, that compofe it, are very much 
comprefied by the weight of all thofe of the 
like nature, that are directly over them; that 
is, of all the particles of air, that being piled 
up upon them, reach to the top of the atmo- 
{phere. And though the height of this at- 
mofphere, according to the famous Kepler, 
and forme others, {carce exceeds eight com- 
mon miles; yet other eminentand later Aftro- 
nomers would promote the confines of 
the atmofphere to exceed fix or feven titnes 
that number of miles. And the diligent and 
learned Ricciolo makes it probable, that the 
atmofphere may, at leaft in divers places, 
be at leaft fifty miles high. So that, accord- 
ing to a moderate eftimate of the thicknefs of 
the atmofphere, we may well fuppofe, that 
a column of air, of many miles in height, 
leaning upon fome fpringy corpufcles of air 
here below, may have weight enough to bend 
their little fprings, and keep them bent: as, (to 
refume our former cornparifon,) if there were 
fleeces of wool piled up to a mountainous 
height upon. one another, the hairs, that 
compofe the lowermoft locks, which fupport 
the reft, would, by the weight of all the 
wool above them, be as well ftrongly com- 
preffed, asif a man fhould fqueeze them to- 
gether in his hands, ot employ any fuch other 
moderate force to comprefs them. So that 
we need not wonder, that upon the taking 
off the incumbent air from any parcel of the 
atmofphere here below, thecorpufcles, where- 
of that yndermoft air confifts, fhould difplay 
themfelves, and take up more room than be- 
fore. 

Anp if it be objected, that in water, the 
weight of the upper and of the lower part is 
the fame; Ianfwer, that, (befides that it may 
be well doubted whether the obfervation, by 
reafon of the great difficulty, hath been ex 
atly made,) there is a manifeft difparity be- 
twixt the air and water: for I have not found, 
upon an expetiment putpofely made, (and in 
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another treatife recorded) that water will fuf- 
fer any confiderable compreffion; whereas we 
may cbferve in wind-guns, (to mention now 
no other engines) that the air will fuffer it 
{elf to be crouded into a comparatively- very 
little room; info much, that avery diligent 
examiner of the phanomena of wind-guns 
would have us believe, that in one of them, 
by condenfation, he reduced the air into a 
{pace at leaft eight times narrower than it be- 
fore poffefled. And to this, if we add a 
noble phenomenon of the experiment de va- 
cuo; thefe things put together may for the 
prefent fuffice to countenance our doétrine. 
For that noble experimenter, Monfieur Pa/cal 
(the fon) had the commendable curiofity to 
caufe the Torricellian experiment to be tried 
at the foot, about the middle, and at the top 
of that high mountain (in Auvergne, if I 
miftake not) commonly called Le Puy de 
Domme ; whereby it was found, that the mer- 


their weight, to afcend above the corivexity 
of the atmofphere, and by reafon of the refifts 
ance of the furface of the earth and water, to 
fall down lower, they are forced, by their 
Own gravity and this refiftance, toexpand and 
diffufe themfelves about the terreftrial globe; 
whereby it comes to pafs, that they muft as 
well preis the contiguous corpuftles of air, that 
on either fide oppofe their dilatation, as they 
mut prefs upon the furface of the earth; and, 
as it were recoiling thence, endeavour to thruft 
away thofe upper particles of air that lean upon 
them. 

Awp, as for the eafy yielding of the air to 
the bodies that move in it, if we confider, that 
the corpufcles, whereof it confifts, though of 
a fpringy nature, are yet fo very {mall, as to 
make up (which it is manifeft they do) a flu- 
id kody, it will not be difficult to conceive, 
that in the air, as in other bodies that are fluid; 
the little bodies it confifts of, are in an almoft 


cury in the tube fell down lower, about three 
inches, at the top of the mountain, than at the 
bottom. And a learned man a while fince 
informed me, thata great Virtuofo, friend to 


reftlefs motion, whereby they become (as we fn a dif- 
have more fully difcourfed in another treatife) © /2touch- 
very much difpofed to yield to other bodies} ing es 
or eafy to be difplaced by thems and that ne{t. 


us both, hath, with not unlike fuccefs, tried 
the fame experiment in the lower and upper 
parts of a mountain in the weft of England. 
Of which the reafon feems manifeftly enough 
to be this, that upon the tops of high moun- 
tains, the air, which bears againft the reftag- 
nant quicklilver, is lefs preffed by the lefs 
ponderous incumbent air ; and confequently 
is not able totally to hinder the defcent of fo 
tall and heavy a cylinder of quickfilver, as 
at the bottem of fuch mountains did but 
maintain an gequilibrium with the incumbent 
atmofphere. 

Anp if it be yet further objected againft 
what hath been propofed touching the com- 
pactnefs and preffurre of the inferiour air, that 
we find this very air to yield readily to the mo- 
tion of little flies, and even to that of feathers, 
and fuch other light and weak bodies; which 
{eems toargue, that the particles of our air are 
not fo compreffed as we have reprefented them, 
efpecially fince, by our former experiment, it 
appears, that the air readily dilated itfelf down- 
ward, from the receiver intothe pump, whenit 
is plain, that itis not the incumbent atmo- 
fphere, but only the fubjacent air in the brafs 
cylinder that hath been removed: If this, I 
fay, be objected, we may reply, that, when 
a man’ fquezeth a fleece of wool in his hand, 
he may feel, that the wool inceffantly bears a- 
gainit his hand, as that which hinders the hairs 
it confifts of, to recover their former and more 
naturalextent. Soeach parcel ofthe air about 
the earth doth conftantly endeavour to thruft 
away all thofe contiguous bodies, (whether 
acreal or more grofs,) that keep it bent, and 
hinder the expanfion of its parts, which will 
dilate themfelves, or fly abroad towards that 
part, (whether upwards or downwards, ) where 
they findtheirattempted dilatation of themfelves 
lefsrefifted bytheneighbouring bodies. Thus 
the corpufcles of that air we have been all this 
while {peaking of, being unable, by reafon of 


the fame corpufcles are likewife fo variouflly 
moved, as'they aré entire corpufcles, that if 
fome ftrive to puth a body placed among: 
them towards the right hand (for inftance) 
others, whofe motion hath an oppofite deter: 
mination, as ftrongly ‘thruft the fame body 
towards the left; whereby neither of them 
proves able to move it out of its place; thé 
preffure on all hands being reduced as it were 
to an equilibrium: fo that the corpufcles of 
the air muft be.as well fometimes confidered 
under the notion of little fprines, which re- 
maining bent, are in their entire bulk tranf 
ported from place to place; as under’the noz 
tion of {prings difplaying themfelves; whofé 
parts fly abroad, whilft, as to their entire bulk: 
they fcarce change place: as the two ends of 
a bow, fhot off, fly from one another; where? 
as the bow it felf may be held faft in the ar- 
cher’s hand. And that it is the equal preffure 
of the air on all fides upon the bodies that are 
in it, which caufeth the eafy ceffion of its 
parts, may be argued from hence; that if by 
the help of our engine the air be but in great 
part, thqugh not totally, drawn away from 
one fide of a body without being drawn away, 
from the other, he that fhall think to move that 
body to and fro, as eafily as before, will find 
himfelf much miftaken. 

In verification of which we will, to divert 
your Lordfhipa little, mention here a pheno= 
menon of our engine, which even to divers 
ingenious perfons hath at firft fight feemed 
very wonderful. 


EXPERIMEN TUE 


HE thing that is wont to be admired, 

and which may pafs for our fecond ex- 
periment, is this; that if, when the receiver is 
almoft empty, a by-ftander be defired to lift 
up the brafs key (formerly defcribed as a ftop-. 
ple in the brafs cover) he will find it a difficult 
thing 
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thing to do fo, if the veffel be well exhaufted ; 
and even when but a moderate quantity of air 
hath been drawn out, he will, when he hath 
lifted it up a little, fo that it is fomewhat loofe 
from the fides of the lip or focket, which 
(with the help of a little oil) itexaétly filled 
before; he will (I fay) find it fo difficult to be 
lifted up, that he will imagine there is fome 
great weight faftened to the bottom of it. 
And if (as fometimes hath been done for mer- 
riment) only a bladder be tied to it, itis plea- 
fant to fee how men will marvel, that fo light 
a body, filled at moft but with air, fhould fo 
forcibly draw down their hand, as if it were 
filled with fome very ponderous thing: where- 
as the caufe of this pretty phenomenon feems 
plainly enough to be only this, that the air in 
the receiver being very much dilated, its 
fpring muft be very much weakned, and con- 
fequently it can but faintly prefs up the lower 
end of the ftopple; whereas the {pring of the 
external air being no way debilitated, ‘he that 
a little lifts up the ftopple, muft with his hand 
fupport a preffure equal to the difproportion 
betwixt the force of the internal expanded air, 
and that of the atmofphere incumbent upon 
the upper part of the fame key or ftopple: 
and fo men being unufed to find any refiftance, 
in lifting things up, from the free air above 
them, they are forward to conclude, that that 
which depreffeth their hands muft needs be 
fome weight, though they know not where 
placed, drawing beneath it. 

Awnp, that we have not mif-affigned the 
caufe of this phenomenon, feems evident e- 
nough by this, that as air is fuffered by little 
and little to get into the receiver, the weight, 
that a man fancieth his hand fupports, is ma- 
nifeftly felt to decreafe more and more; the in- 
ternal air by this recruit approaching more to 
an equilibrium with the external, tillat length 
the receiver growing again full of air, the 
{topple may be lifted up without any difficulty 
at all: 

By feveral other of the experiments afforded 
by our engine, the fame notion of the creat 
and equal preffure of the free air upon the 
bodies it environs, might be here manifefted, 
but that we think it not fo fit to anticipate 
fuch experiments: and therefore fhall rather 
employ a few lines to clear up the difficulty 
touching this matter, which we have obferved 
to have troubled fome even of the philofo- 
phical and mathematical fpeétators of our en- 
gine, who have wondered, that we fhould talk 
of the air exquifitely fhut up in our receiver, 
as if it were all one with the preffure of the 
atmofphere ; whereas the thick and clofe bo- 
dy of the glafs, wholly impervious to the air, 
doth manifeftly keep the incumbent pillar of 
the atmofphere from preffing in the leaft upon 
the air within the glafs, whichit can no where 
come to touch. To elucidate a little this 
matter, let us confider, that if a man fhould 
take a fleece of wool, and having firft by 
compreffing it in his hand reduced it into a 
narrower compafs, fhould nimbly convey and 
fhut it clofe up into a box juft fit forit ; though 


the force of his hand would then no longer 
bend thofe numerous fpringy bodies that 
compofe the fleece, yet they would continue 
as ftrongly bent as befote, becaufe the box 
they are inclofed in would as much refift 
their re-expanding of themfelves, as did the 
hand that put them in. For thus we may 
conceive, that the air being fhut up, when its 
Parts are bent by the whole weight of the in- 
cumbent atmofphere, though that weight can 
no longer lean upon it, by reafon it is kept 
off by the glafs, yet the corpufcles’of the air 
within that glafs continue as forcibly bent, as 
they were before their inclufion, becaufe the 
fides of the glafs hinder them from difplaying 
or ftretching out themfelves. And if it be 
objected, that thisis unlikely, becaufe even 
glafs-bubbles, fuch as are wont to be blown at 
the flame of a lamp, exceeding thin, and 
Hermetically fealed, will not break ; whereas 
it cannot be imagined, that fo thin a prifon of 
glafs could refift the elaftical force of all the 
included air, if that air were fo comprefied 
as we fuppofe; it may be eafily replied, that 
the preffure of the inward air againft the glafs 
is countervailed by the equal preffure of the 
outward again{t the fame glafs. And we fee 
in bubbles, that by reafon of this, an exceed- 
ing thin film of water is often able, for a good 
while, to hinder the eruption of a pretty 
quantity of air. And this may be alfo more 
confpicugus in thofe great {pherical bubbles; 
that boys fometimes blow with water, to 
which foap hath given a tenacity. But that; 
if the prefiure of the ambient air were remov- 


ed, the internal air may be able to break 


thicker glaffes, than thofe lately mentioned; 
will appear by fome of the following experi- 
ments; to which we fhall therefore now 
haften, having, I fear, been but too prolix 
in this excurfion, though we thought it not 
amifs to annex to our firft experiments fome 
general confiderations touching the {pring of 
the air, becaufe (this doétrine being yet a 
ftranger to the fchools) not only we find not 
the thing it felf to be much taken notice of ; 
but of thofe few that have heard of it, the 
greater part have been forward to reject it, 
upon a miftaken perfuafion, that thofe phz- 
nomena are the effects of nature’s abhorrency 
of a vacuum, which feem to be more fitly 
afcribable to the weight and {pring of the air. 


EXPERIMENT II. 


E will now proceed to obferve, that 

W though, by the help of the handle; 
the fucker be eafily drawn down to the bot- 
tom of the cylinder ; yet, without the help of 
that leaver, there would be required to the 
fame effect a force or weight great enough 
to furmount the preffure of the whole atmo- 
{phere : fince otherwife the air would not be 
driven out of its place, when none is permit- 
ted to fucceed into the place deferted by the 
fucker. This feems evident from the known 
Torricellian experiment, in which, if the in- 
verted tube of mercury be but 25 digits high, 
or 
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or fomewhat more, the quickfilver will not 
fall, but remain fufpended in the tube, becaufe 
it cannot prefs the fubjacent mercury with fo 
great a force, as doth the incumbent cylinder 
of the air, reaching thence to the top of the 
atmofphere: whereas, if the cylinder of mer- 
cury were three or four digits longer, it would 
over-power that of the external air, and run 
eut into the vefiel’d mercury, till the two 
cylinders came to an zequilibrium, and no fur- 
ther. Hence we neednot wonder, that though 
the fucker move eafily enough up and down 
in the cylinder by the help of the manubri- 
um; yet if the manubrium be taken off, it 
will require a confiderable ftrength to move 
it either way. Nor will it feem ftrange, that 
if, when the valve and ftop-cock are well 
fhut, you draw down the fucker, and then 
let gq the manubrium ; the fucker will, as it 
were of it felf, re-afcend to the top of the 
éylinder, fince the fpring of the external air 
findeth nothing to refift its prefling up the 
fucker. And for the fame reafon, when the 
teceiver is almoft evacuated; though, having 
drawn down the fucker, you open the way 
from the receiver to the cylinder, and then 
intercept that way again by returning the key ; 
the fucker will, upon the letting go the ma- 
nubrium, be forcibly carried up almoft to the 
top of the cylinder ; becaufe the air within the 
cylinder, being equally dilated and weaicened 
with that of the glafs, is unable to withftand 
the preffure of the external air, till it be dri- 
ven into fo little fpace, that there is an equi- 
librium betwixt its force and that of the air 
without. And congruoufly hereunto we find, 
that in this cafe the fucker is drawn down with 
little lefs difficulty, than if the cylinder, being 
devoid of air, and the ftop-cack were exactly 
‘fhut. We might take notice of fome other 
things, that depend upon the fabrick of our 
engine it felf; but to fhun prolixity, we will, 
in this place, content our felves to mention 
one of them, which feems to be of. greater 
moment than the reft, and it is this; that 
when the fucker hath been impelled to the 
top of the cylinder, and the valve is fo care- 
fully ftopped, that there is no air left in the 
cylinder above the fucker; ifthen the fucker 
be drawn to the lower part of the cylinder, 
he that manageth the pump findeth not any 
fenfibly greater difficulty to deprefs the 
fucker, when it is nearer the bottom of the 
cylindef, than when it is much farther off. 
Which circumftance we therefore think fit 
to take natice af, becaufe an eminent modern 
naturalift hath taught, that when the air is 
fucked out af a body, the vialence wherewith 
it is wont to rufh into it again, as foon as it 
is allowed tore-enter, proceeds mainly from 
this; that the preffure of the ambient air is 
ftrengthened upon the acceffion of the air 
fucked out; which, to make it felf room, 
forceth the neighbouring air to a violent fub- 
ingreffion efits parts: which, if it were true, 
he that draweth down the fucker, would find 
the refiftance of the external air increafed as 
he draweth it lower, more of the difplaced 
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air being thruft into it to comprefsit. But, 
by what hath been difcourfed upon the firft 
experiment, it feems more probable, that with- 
out any. fuch ftrengthening of the preffure 
of the outward air, the taking quite away 
or the debilitating of the refiftance trom with- 
in, may fuffice to, produce the effects under 
confideration. But this will perhaps be u- 
luftrated by fome or other of our future experi- 
ments, and therefore fhall be no longer in- 


fifted on here. 


EXPERIMEN T SIV. 


AVING thus taken notice of fome of 

the conftant phenomena of our engine 

it felf, let us now proceed to the experiments 
triable in it. 

We took then a Jamb’s bladder large, well 
dried, and very limber, and leaving in it a- 
bout half as much air as it could contain, we 
caufed the neck of it be ftrongly tied, fo that 
none of the included air, though by preffure, 
could get out. This bladder being conveyed 
into the’receiver, and the cover luted on, the 
pump was fet on work, and after two or three 
exfuctions of the ambient air (whereby the 
{pring of that which remained in the glafs 
was weakened) the imprifoned air began to 
{well in the bladder; and, as more and more 
of the air in the receiver was, from time to 
time, drawn out; fo did that in the bladder 
more and more expand it felf, and difplay 
the folds of the formerly flaccid bladder: fo 
that before we had exhaufted the receiver near 
fo much as we could, the bladder appeared 
as full and ftretched, as if it had been blown 
up with a quill. 

Ano thatit may appear, that this plump- 
nefs of the bladder proceeded from the fur- 
mounting of the debilitated {pring of the am- 
bient air remaining in the veflel, by the ftrong- 
er {pring of the air remaining in the bladder, 
we returned the key of the ftop-cock, and 
by degrees allowed the external air to return 
into the receiver : whereupon it happened, as 
was expected, that as the air came in from 
without, the diftended air in the bladder was 
proportionably compreffed into a narrower 
room, and the fides of the bladder grew flac- 
cid, till the receiver having re-admitted its 
wonted quantity of air, the bladder appeared 
as full of wrinkles and cavities as before. 

Tuts expetiment is much of the fame na- 
ture with that, which was, fome years ago, 
faid to be made by that eminent geometrician 
Monfieur Roderval, with a carp’s bladder 
emptied and conveyed into a tube, wherein 
the experiment de vacuo was afterwards tried ; 
which ingenious experiment of his juftly de- 
ferveth thethanks of thofe, that have been, 
or fhall be follicitous to difcover the nature 
of the air. 

Bur to return to our experiment; we may 
take notice of this circumftance in it, that 
after the receiver hath been in fome meafure 
emptied, the bladder doth, at each exfuction, 
fwell -much more confpicuoufly than it did 
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at any of the firft exfuctions ; infomuch that 
towards the end of the pumping, not only 
a great fold or cavity in the furtace of the 
bladder may be made even, by the ftretching 
of the inward felf-expanding air; but we 
have fometimes feen, upon the turning of 
the key to let the ambient air pafs out of 
the receiver into the cylinder, we have feen 
(I fay) the air in the bladder fuddenly expand 
it felf fo much and fo brifkly, that it manifeft- 
ly lifted up fome light bodies that leaned upon 
it, and feemed to lift up the bladder itfelf. 

Now becaufe it hath, by very learned men, 
been doubted, whether the fwelling of the 
bladder may not have proceeded (not from 
the dilatation of the iricluded air,) but from 
the texture of the fibres, which, being wont to 
keep the bladder extended when the animal 
(to whom it belonged) was alive, may be 
fuppofed in our experiment to have returned, 
like fo many fprings to their wonted extent, 
upon the removal of the ambient air that 
compreffed and bent them; becaufe this, I 
fay, hath been doubted, we thought fit to 
make this further trial. 

We let down into the receiver with the 
forementioned bladder two other much fmall- 
er, and of the fame kind of animal; the one 
of thefe was not tied up at the neck, that 
there might be liberty left to the air that was 
not fqueezed out (which might amount to 
about a fifth part of what the bladder held 
before) to pafs out into the receiver; the o- 
ther had the fides of it ftretched out and preffed 
together, almoft into the form ofa cup, that 
they might intercept the lefs air betwixt them, 
and then was ftrongly tied up at the neck. 
This done, and the air being in fome mea- 
fure fucked out of the pneumatical glafs (if I 
may fo call it) the bladder, mentioned at the 
beginning of our experiment, appeared ex- 
tended every way to its full dimenfions; 
whereas neither of the two others did remark- 
ably {well, and that, whofe neck was not 
tied, feemed very little, if at all lefs wrin- 
kled, than when it was put in. 

We made likewife a ftrong ligature about 
the middle ofalong bladder partly emptied, and, 
upon the drawing the air out of the receiver, 
could obferve no fuch fwelling betwixt the li- 
gature and theneck of the bladder, which had 
been purpofely left open, as betwixt the fame 
ligature and the bottom of the bladder, whence 
the included air could no way get out. 

Bur a farther and fufficient manifeftation, 
whence the intumefcence of the bladder pro- 
ceeds, may be deduced from the following 
experiment. 
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O try then at once both what it was that 
expanded the bladder, and what a pow- 
ertul {pring there is even in the air we are 
wont to think uncomprefled; we caufed a 
bladder dry, well tied and blown moderate- 
ly full, to be hung in the receiver by one end 
of = ftring, whofe other end was faftened to 
ox. I. 


the infide ofthe cover: and upon drawing out 
the ambient air that preffed on the bladder; 
the internal air not finding’ the wonted refift- 
ance, firft {welled and diftended the bladder, 
and then broke it, with fo wide and crooked 
arent, as ifit had been forcibly torn afinder 
with hands. After which a fecond bladder 
being conveyed in, the experiment was re- 
peated with like fuceefs: and I fuppofe it will 
not be imagined, that in this cafe the bladder 
was broken by its own fibres, rather than by 
the imprifoned air. 

Anp of this experiment thefe two phz- 
nomena may be taken notice of: the one, 
that the bladder at its breaking gave a great: 
report, almoft like a cracker; and the other, 
that the air contained in the bladder had the 
power to break it with the mentioned impe~ 
tuofity, long before the ambient air was all, 
or near all, drawn out of the receiver, 

Burt, to verify what we fay in another dif 
courfe, where we fhow, that even true expe- 
riments may, by reafon of the eafy miftake of 
of fome unheeded circumftance, be unfuc- 
cefsfully tried; we will advertife, on this oc- 
¢afion, that we did oftentimes in vain try the 
breaking of bladders, after the manner above 
mentioned; of which the caufe appeared to 
bethis, that the bladders we could not break, 
having been brought us already blown from 
thofe that fold them, were grown dry before 
they came to our hands: whence it came to 
pafs, that, if we afterwards tied them very 
hard, they were apt to fret, and fo become un- 
ferviceable; and if we tied them but mode- 
rately hard, their ftiffnefs kept them from be- 
ing clofed fo exa¢tly, but thatwhentheincluded 
air had in the exhaufted receiver diftended them 
as much as eafily it could, it would in part 
get out between the little wrinkles of the 
fphinéter of the neck. Whence alfo it ufually 


happened, that upon the letting in the air ° 


from without, the bladders appeared more 
flaccid and empty than before they were put 
in; whereas when the bladders were brought 
us moift from the butchers, we could, with- 
out injuring: them, tietheir necks fo clofe, 
that none of the air, once blown in, could get 
out of them, but by violently breaking them. 

Ir would not be amifs on this occafion to 
point at fomething, which may deferve a more 
deliberate {peculation than we can now afford 
it; namely, that theelaftical power of the fame 
quantity of air may be as well increafed by the 
agitation of the aérial particles (whether only 
moving them more fwiftly and {cattering them, 
or alfo extending or {tretching them out, I 
determine not) within an every way inclofing 
and yet yielding body; as difplayed _by the 
withdrawing of the air that preffed it without. 
For we found, that a bladder but moderate- 
ly filled with air and ftrongly tied, being a 
while held near the fire, not only grew exceed- 
ing turgid and hard, but afterwards, being 
brought nearer to the fire, fuddenly broke with 
fo loud and vehement a noife, as ftunned thofe 
that were by, and made us fora while after al- 
moft deaf. 
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AVING thus feen, that the air hath an 
elaftical power, we were next defirous 
to know in fome meafure, how far a parcel of 
air might by this its own {pring be dilated. 
And though we were not provided of inftru- 
ments fit to meafure the dilatation of the air 
any thing accurately, yet becaufe an imperfect 
meafure of it was more defirable than none at 
all, we devifed the following method as very 
eafily practicable. 

We took a limber lamb’s bladder, which 
was thoroughly wetted in fair water, that the 
fides of it being fqueezed together, there 
might be no air left in its folds; (as indeed 
we could not afterwards upon trial difcern 
any.) The neck of this bladder was ftrongly 
tied about that of a fmall glafs, (capable of: 
holding, five full drachms of water) the blad- 
der being firft fo compreffed, that all the in- 
cluded air was only in the glafs, without 
being preffed there. Then the pump being fet 
on work, after a few exfuctions, the air in the 
little phia] began to dilate itfelf, and produce 
a {mall tumour in the neck of the bladder; 
and as the ambient air was more and more 
drawn away, fo the included air penetrated 
farther and farther into the bladder, and by 
degrees lifted up the fides and difplayed its 
folds, till at length it feemed to have blown 
it up to its full extent: whereupon the exter- 
nal air, being permitted to flow back into the 
receiver, repulfed the air that had filled the 
bladder into its former narrow receptacle, and 
brought the bladder to be again flaccid and 
wrinkled as before. Then taking out the 
bladder, but without fevering it from the glafs, 
we did, by a hole made at the top of the 
bladder, fill the veffel, they both made up, 
with water, whofe weight was five ounces five 

-drachms and a half: five: drachms whereof 
were above mentioned to be the contents of 
the bottle. So that in this experiment, when 
the air had moft extended the bladder, it 
poffeffed in all above nine times as much room 
as it did when it was put into the receiver. 
And it would probably have much enlarged 
its bovinds, but that the bladder by its weight, 
and the fticking together of its fides, did 
fomewhat refift its expanfion: and, which was 
mote confiderable, the bladder appeared tu- 
mid enough, whilft yet a pretty deal of air 
was left in the receiver, whofe exfuction would, 
according to our former obfervation, proba- 
bly have given way to a farther expanfion of 
the air, efpecially fuppofing the dilatation not 
to be reftrained by the bladder. 


Since we wrote the other day the former 
experiment, we have met with fome glaffes 
not very unfit for our purpofe; by mans of 
which we are now able, with a little more 
trouble, to meafure the expanfion of the air 
a great deal mote accurately than we could 
by the help of the above-mentioned bladder, 
which was much too narrow to allow the air 
its utmoft diftenfion, 


We took then firft a cylindrical pipe of 
glafs, whofe bore was about a quarter of an 
inch in diameter: this pipe was fo bent and 
doubled, that, notwithftanding its being a- 
bout two foot in length, it might have been 
fhut up into a fmaller receiver, not a foot 
high; but by misfortune it cracked in the 
cooling, whereby we were reduced to make 
ufe of one part which was ftraicht and entire, 
but exceeded not fix or feven inches. This 
little tube was open at one end; and at the 
other, where it was hermetically fealed, had 
a {mall glafs bubble to receive the air whofe 
dilatation was to be nieafured. 

Aone the fide of this tube was pafted a 
ftraight narrow piece of parchment, divided 
into twenty-fix equal parts, marked with 
black lines and figures, that by them might 
be meafured both the included air and its di- 
latation, Afterwards we filled the tube with 
water almoft to the top; and ftopping the 
open end with the finger, and inverting the 
tube, the air was permitted to afcend to the 
above mentioned glafs bubble. And by reafon 
this afcent was very flow, it gave us the oppor- 
tunity to mark how much more or lefs than 
one of the twenty-fix divifions this air took 
up. By this means, after a trial or two, we 
were enabled to convey to the top of the glafs 
a bubble of air equal enough, as to fight, to 
one of thofe divifions. Then the open end of 
the tube being put into a fmall phial, whofe 
bottom was covered with water, about half an 
inch high; we included both elaffes into a 
{mall and flender receiver, and caufed the 
pump to be fet on work. The event was, 
that at the firft exfuction of the air there ap- 
peared not any expanfion of the-bubble, com- 
parable to what appeated at the fécond, and 
that upon a very few exfuctions the. bubble 
reaching as low as the furface of the fubjacent 
water, gave us caufe to think, that if our pipe 
had not been breken, it would have expanded 
itfelf much farther: wherefore we took out 
the little tube, and found, that befides the 
twenty-fix divifions formerly mentioned, the 
glafs bubble and fome part of the pipe, to 
which the divided parchment did not reach, 
amounted to fix divifions more. Whereby it 
appears, that the air hath taken up one and 
thirty times as much room as before, and yet 
feem’d capable of a much greater expanfion, 
if the glafs would have permitted it. Where- 
fore after the former manner, we let in ano- 
ther bubble, that by our guefs was but half as 
big as the former, and found, that upon the 
exfuction of the air from the receiver, this 
little bubble did not only fill up the whold 
tube, but (in part) break through the fub- 
jacent water in the phial, and thereby mani- 
feft itfelf to have poffeffed fixty and odd times 
its former room. 

THESE two experiments are mentioned to 
make way for the more eafy belief of that 
which is now to follow. Finding then that 
our tube was too fhort to ferve our turn, we 
took a flender quill of glafs, which happened 
to be at hand, though it were not fo fit for 
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our purpofe as we could have wifhed, in re- 
gard it was three or four times as bic at one 
end as the other. This pipe, which was thirty 
inches long, beihg hermetically fealed at the 
flender end, was almoft filled with water; and 
after the above related manner a bubble was 
conveyed to the top of it, and the open ex- 
treme was put into a phial that had a little 
fair water at the bottom: then the cover, by 
means of a fmall hole purpofely made in it 
for the glafs pipe to ftand out at, was cemented 
on to the receiver, and the pump being fet 
on work, after fome exfuctions, not only the 
air manifeftly appeared extended below the 
furface of the fubjacent water, but one of the 
by-ftanders affirms, that he faw fome bubbles 
come out at the bottom of the pipe, and break 
through the water. This done, we left off 
pumping, and obferved how at the unper- 
ceived leaks of the réceiver the air got in fo 
faft, that it very quickly impelled up the wa- 
ter to the top of the tube, excepting a little 
fpace whereinto that bubble was repulfed, 
which had fo lately poffeffed the whole tube. 
This air at the flender end appeared to be a 
cylinder of % parts of an inch ih length, but 
when the pipe was taken out and turhed up- 
fide down, it appeared at the other end inte- 
rior in bulk to a pea, 

Tese things being thus done, we took 
(to make the experiment the more exactly) a 
{mall pair of feales, fuch as goldfmiths ufe to 
weicsh gold coin ins and. weighing the tube 
and water in it, we found them to amount to 
one ounce thirty grains and an half: then we 
poured ih as much water as ferved to fill up 
the tube, wherein before we had left as much 
{pace unfilled up as was poffeffed by the bub- 
ble; and weighing again the pipe and water, 
we found the weight increafed only by one 
grain. Laftly, pouring out the water, and 
carefully freeing the pipe ftom it, (which yet 
we could not perfectly do) we weighed the 
giafs alories andl found it to want two drachrms 
and thirty-two grains of its former weight: 
fo that the bubble of air taking up the room 
but of ont Srain in weight of water, it ap- 
peared, that the air by its own éaxrie was fo 
rarified, as td take up one hundred fifty-two 
times as much,room as it did before; though 
it ‘were thetr compreffed by hothing but the 
otdinary prefflite of the contigtous air. I 
know not whether it be requifite to take no- 
tice, that this experiment was made indeed in 
a thoift night, but ina room, in whofe chim- 
ney there was burnine a g00d fire, which did 
pethaps forttewhat rarify the air, oF which the 
bubble confifted. 

Iv hath feemed almoft incredible, which 
is related by the induftrious Merfennus, that 
the air, by the violence of heat, though ds 
great as our vefiels can fuppart without fafion, 
catt be f6 dilated as to take up feventy times 
as much rooni as before: wherefore becaufe 
we were Willing to have a cofifrmation of fo 
ftrahgé a plienomenon, we once tore con- 
eyed into the tube 4 bubble of the bignefs of 
the former, and profecutine the experiment 


as before with the fame water, we obferved, 
that the air did manifeftly ftretch itfelf {0 far, 
as to appear feveral times'a good way below 
the furface of the water in the phial, and that 
too with a furface very convex toward the 
bottom of the pipe. Nay, the pump being 
plied a little longer, the air did manifeftly 
reach to that place, where the bottom of the 
tube leaned upon the bottom of the phial, 
and feerned to knock upon it and rebound 
from it: which circumftances we add, partly 
that the phanomenon we have been relating 
may not be imputed to the bare fubliding of 
the water that filled the tube, upon the taking 
off the preffure of ambient air; and partly 
alfo, that it may appear, that if our experiments 
have not been fo accurately made as with fitz 
ter inftruments might perhaps be poffible; 
yet the expanfion of the air is likely to be ra- 
ther greater than Jeffer than we have made it ; 
fince the air was able to prefs away the water 
at the bottom of the pipe, though that were 
about two inches baie the furface of the 
water that was then in the phial, and would 
have been at leaft as high in the pipe, if the 
water had only fubfided and not been de- 
preffed: fo that it feems not uhlikely, that if 
the experiment could be fo made, as that the 
expanfion of the air might-not bé refifted bY 
the neighbouring bodies, it would yet enlarge 
its bounds, and pethaps ftretch itfelf to two 
hundred times its former bulk, if not more. 
However, what we have now tried will, I 
hope, fuffice to Hindér divets of the phzeno- 
thena of our engihe from beihg' diftrufted:: 
fince in that part of the attnofphere we live 
in, that which we call the fret ait (and pre- 
fume to be fo thcomprefitd) is crouded into 
fo very {mall a patt of that fpace, which, if it 
were not hindered, it would poffefs. We 
would gladly have tryed alfo, whether the air 
at its greate{t expanfioh could be farther ra- 
rified by heat; but, do what we could, our 
réceivet léaked too faft to let us give our felves 
arty fazisfattion in that particular, 


EX PE RUMEN Tvl 


O difcover likewife, by the means of that 

preffure of the air, both the ftrength 

of glafs, and how much intereft the figure of 

a body may have in its greater or leffer re- 

fiftance to tht preffure of other bodies, we 
made thefeé farther trials. 

We caufed to be blown with a lamp a 
round glafs bubble, capable of containing, by 
guefs, about five ounces of water, with a 
flender néck about the bignefs of a fwan’s 
quill; and it was purpofely blown very thin, 
as phials made with lamps are wont to be, 
that the thinnefs of the matter might keep 
the roundnefs of the figure from making the 
veffel too ftrong. Then having moderately 
etnptied thé receiver, and taken it out of the 
pumip, we fpeedily applied to the orifice of 
the bottom of it, the neck of the newly men- 
tioned glafs, carefully ftopping the crannies 
with melted-plaifter, that no air might get in 

at 
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at them: and after turning the key of the 
ftop-cock, we made a free paffage for the air 
to pais out of the bubble into the receiver 5 
which it did with great celerity, leaving the 
bubble as empty as the receiver itlelf, as ap- 
peared to us by fome circumftances not now 
to be infifted on. Notwithftanding all wnich, 
the veffel, continuing as intire as before, gave 
us caufe to wonder that the bare roundnels of 
the fgure fhould enable a glafs, almoft as thin 
as paper, to refift fo great a preffure as that 
of the whole incumbent atmofphere. And 
having reiterated the experiment, we found 
again, that the preffure of the ambicnt body, 
thrufting all che parts inwards, made them, 
by reafcn of their arched figure, fo fuprort 
one another, that the glafs remained as whole 
as at frit. 

Now that the figure of the glafs is of great 
moment in this matter, may be cvinced by 
this other experiment, 


EXPERIMENT VII. 


E took a glafs helmet or alembick 

(delineated by the feventh figure) 
fuch as chymitts ufe in diftillations, and con- 
taining by conjecture becwcen two and three 
pints: the roftrum or rofe of it marked with 
¢ was hermetically clofed; and at the top of 
it was a hol:, into which was fitted and cc- 
mented onc of the fhanks of a middle-fized 
ftop-cock; fo that the glafs being turned up- 
fide-down, the wide orifice (which in com- 
mon glafs-helmets is the only one) was up- 
wards; and to that wide orilice was fittd a 
caft cover of lead, which was carefuily cc- 
mented on to the glafs: then the other fhank 
of the ttop-cock being with cement likewile 
faftened into the upper part of the pump, the 
exfuction Gf the air was endeavoured. But it 
was not long before, the remaining air Lung 
made much too weak to balance the preflure 
of the ambient air, the glals was (not without 
a great noilc) cracked almoft half round, a- 
long that part of it where it began to bend 
mwards; as if in the figure the crack had 
been made according to the Line a4. And 
upon an endeavour to pump out more of the 
aur, the crack o1ce begun, appeared to run 
on farther; though the glafs where it was 
broken fecmed to be (by conjecture) above 
ten, fome thought above twenty times, as 
thick as the bubble mentioned in the forego- 
ing expernnent, 

Tuts will perhaps make it feem ftrange, 
that having taken another glafs bubble blown 
at the fame time, and like, for aught we 
difcerned for fize, thicknefs, and figure, to 
that thin onc formerly mentioned ; and having 
feald it up hermetically, and fufpended it in 
the receiver, the cxfuétion of che ambient air 
did not enable the imprifoned air to break, or 
in the leaft to crack the bubble; though the 
experiment were laborioufly tried, and that 
f.veral times with bubbles of other fizes: but 
that perhaps the heat of the candle or lamp 
wherewith fuch glaffvs are hermetically fealed, 
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(not to mention the warmth of his hands that 
fealed it) might fo rarify the contained air, 
as much to weaken its fpring, may feem pro- 
bable by the following experiments. 


EXPERIMENT IX. 


7 E took a glafs phial able to hold three 
or four ounces of water, and of the 
thicknefs ufual in glaffcs of that fize; into the 
neck of this was put a moderatcly flender pipe 
of glafs, which was carcfully faftened, with a 
mixture of equal parts of pitch and refin, 
to the neck of the phial, and which reached 
almoft to the bottom of it, as the fixth figure 
Geciareth. 

Tuis phial being, upon a particular defign, 
filled with water, oll that came up in it, a 
pretty deal higher than the lower end of the 
pipe, was put into one of our finall receivers, 
(containing between a pint and a quart) in 
fuch manner as that the glals pipe, paffing 
through a hole made purpotcly for it in the 
leaden cover of the receiver, was for the moft 
part of it without the velfel, which being ex- 
actly clufed, the pump was fet on work: but 
at the very firft caluction, and before the 
fucker was drawn to the bottom of the cylin- 
der, there Rew our of the phial a piece of glafs 
half as broad as the palm of a man’s hand, 
and it was thrown out with fuch violence, 
that hitting againft the neighbouring fide of 
the receiver, it not only dafhed itelt to pieces, 
but cracked the very receiver in many places, 
with a great noife that much furprifed all that 
were in the room. But it feemed, that in fo 
little a receiver, the air about the phial being 
fuddenly drawn out, the air imprifoned in 
the veflel, having on it the whole preffure of 
the atmofphere (to which by the pipe open 
at both ends, it and the water were expoted) 
and not having on the other fide the wonted 
pretfure of the ambient air to balance that 
other preffure, the refiftance of glafs was h- 
nally {urmounted, and the phial once begin- 
ning to break where it was weakelft, the ex- 
ternal air might rufh in with violence enough 
to throw the cracked parcel fo forcibly againit 
the neighbouring fide of the receiver, as to 
break that too. 

Anp this may be prefumed fufficient to 
verify what we delivered in that part of our 
appendix to the firft experiment, where we 
mentioned the almoft equal preffure of the air 
on cither fide of a thin glafs veffel, as the caufe 
of its not being broken by the forcible {pring 
of the contained air, But yet that it be not 
fufpected, that chance had an intereft in fo 
odd an experiment as we have been relating, 
we will add, chat, for farther fatisfaction, we 
reiterated it in a round glafs containing by 
guefs about fix ounces of water: this phial 
we put into fuch a {mall receiver as was lately 
mentioned, in fuch manner, as that the bot- 
tom of it refted upon the lower part of the 
preumatical glafs, and the neck came out 
through the leaden cover of the fame at a 
hole made purpofely for it. But being made 
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circumfpect by the foregoing mifchance, we 
had put the phial into a bladder, before we put 
it into the recetver to hinder this laft-named 
glafs from being endangered by the breaking 
of the other. Then the pneumatical veffel 
being clofed, fo that no way was left for the 
outward air to get into it, but by breaking 
through the phial, into-whofe cavity it had 
free accefs by the mouth of it, (which was 
purpofely left open,) the fucker being nimbly 
drawn down, the external air immediately 
preffed forcibly as well upon the leaden-cover 
as the phial; and the cover happening to be in 
one place a little narrower than the edge of the 
pneumatical glafs, was depreffed, and thruft 
into it fo violently by the incumbent air, that 
getting a little within the tapering lip of the 
glafs, it did (like a kind of wedge) thruft 
out that fide where it was depreffed, fo as, 
(though the receiver was new) to {plit it. 
This accident being thus mentioned upon the 
bye to confirm what we formerly faid touching 
the fitnefs or unfitnefsof glaffes of fome figures 
to refift the preffure of the atmofphere; we 
will proceed to relate the remaining part of the 
experiment: namely, that having fitted on a 
wider cover to the fame receiver, and clofed 
both that and the crack with cement, we pro- 
fecuted the experiment in the manner above 
related, with this fuccefs; that upon the quick 
depreffing of the fucker, the external air burft 
the body of the phial into above an hundred 
Pieces, many of them exceeding fmall, and 
that with fuch violence, that we found a wide 
rent, befides many holes, made in the bladder 
it felf. 

Anp to evince, that thefe phenomena were 
the effects of a limited and even moderate 
force, and not of fuch an abhorrency of a 
vacuum, as that to avoid it, many have been 
pleafed to think, that nature muit, upon occa- 
fion, exercife an almoft boundlefs power; we 
afterwards purpofely tried this experiment 
with feveral glaffes fomewhat thicker than thofe 
phials, and found the event to verify our con- 
jecture, that it would not fucceed: for the 
glaffes were taken out as intire as they were 
put in, 

Anp here, my Lord, [hold it not unfit, 
apon occafion of the mention that hath been 
made of our having employed {mall receivers, 
and one of them, notwithftanding its being 
cracked, to annex thefe two advertifements. 

First then, befides the great pneumati- 
cal glafs fo often mentioned, and the propor- 
tionate ftop-cock, we thought fit to provide 
our felves with fome fmall receivers, blown of 
cryftalline glafs, of feveral fhapes, and fur- 
nifhed withtnaller ftop-cocks purpofely made; 
and this we did upon hopes, that when we 
had furrnounted the difficulties to be met with 
in cementing the glaffes to the ftop-cocks, 
and the pneumatical veffels to the pump, fo 
exquifitely as is requifite for our purpofe, we 
fhould from the fmallnefs of our receivers 
receive a four-fold advantage. The firit, 


that by reafon of the flenderneds of the veffels, 
and their being made of much purer and. 


Vou. 1. 


clearer metal (as the glafs-men fpeak) than 
the great receiver, we might have a more per- 
fect view of every thing ‘happening within 
them. The next, that fuch fmall veffels 
might be emptied with lefs labour and in 
much lefs time. The third, that this nimble 
ex{uction of theambientair would make many 
changes in the bodies fhut up in thefe glaffes 


more fudden and confpicuous, than otherwife | 


they would prove. And the haft, that we 


fhould be able to draw and keep out the air. 


much more perfectly from fuch fmall veffels 
than from our large receiver: but though we 
were not much difappointed in the expectation 
of the three firft advantages, yet we were in 
our hopes of the fourth; for befides the 
great difficulty we found in fitting together 
the glaffes, the ftop-cocks, and the covers; 
befides this, I fay, we found our felves feldom 
able to draw, and keep out the air fo far as to 
make the remaining air in thefe receivers 
weaker than the remaining air in our great 
receiver. For though fometimes the leaks 
of fome of thefe little receivers may be much 
(either fewer or fmaller) than thofe of the 


larger veffel; yet a little air getting into one 


of thefe, wherein it had but little room to ex- 
pand and difplay it felf, might prefs as much 
upon all parts of the internal furtace of the vef- 
fel, and upon the included bodies, as a gteater 
quantity of the air in a veffel in whofe capa- 
city it might find more room to expand itfelf, 

Tue other thing, that we were to adver- 
tife, is, that, it is not every fmall crack that 
can make fuch a receiver as is of a roundifh 
figure altogether ufelefs to our experiment, in 
regard that upon the exfuction of the internal 
air, the ambient air on all fides prefling the 
glafs inwards or towards the middle, doth 
confequently thruft the lips of-the crack clofer, 
and {o rather clofe than increafe it. 

Tuis I mention partly becaufe receivers 


‘fit for our turn are more eafily cracked than 


procured, and therefore ought not to be un- 
neceffarily thrown away as unferviceable; and 
partly, becaufe I think it becomes one, that 
profeffeth himfelf a faithful relator of experi- 
ments not to conceal from your Lordbfhip, 
that after a few of the foregoing experiments 


were made, there happened in the great re-- 


ceiver a crack of about a fpan long, begin- 
ning at the upper orifice, and occafioned, as 
it eemned. by the exceffive heat of too large 
an iron that was employed to melt the cement 
about that orifice. But having laid upon this 
crack a broad plaifter, (which in one of our 
effays, written fome years fince, to your inge- 
nious and hopeful coufin Jones, we extol for 
the mending of cracked receivers, and other 
chymical glaffes;) and having afterwards 
thickly overlaid this plaifter with diachylon, 
we neither could then, nor can yet perceive, 
that the veffel leaks fenfibly at that crack. 
Tue plaifter was made of good quick lime 
finely poudered, and nimbly ground with a 
peftle ina mortar, with a quantity (I know 


not how much precifely, not having thofe - 


effays in this place): of {crapings of cheefe 
F and 
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and a little fair water, no more than is juft 
neceflary to bring the mixture to a fomewhat 
foft pafte, which, when the ingredients are ex- 
quifitely incorporated, will have a ftrong and 
ftinking finell: then it muft be immediately 
fpread upon a linen cloth of three or four 
fingers breadth, and prefently applied, left it 
begin to harden. But if your Lordfhip had 
feen, how we mended with it receivers even 
for the moft fubtle chymical {pirits, you would 
fcarce wonder at the fervice it hath done in 
our pneumatical glafs. 


EXPERIMENT X., 


“TE took a tallow-candle of fuch a fize, 
' that eight of them make about a 
pound; and having in a very commodious 
candleftick let it down into the receiver, and 
fo fufpended it, that the fame burnt almoft 
in the middle of the veffel, we did in fome 
two minutes exactly clofe it up: and upon 
pumping very nimbly, we found, that, within 
little more than half a minute after, the flame 
went out, though the {nuff had been purpofely 
left of that length we judged the moft con- 
venient for the lafting of the fame. 

Burt the fecond time having put in the fame 
candle into the receiver, (after it had by the 
blafts of a pair of bellows been freed trom 
fumes) the flame lafted about two minutes 
from the time the pumper began to draw 
out the air; upon the firft exfuction whereof, 
the flame feemed to contract it felf in all its 
dimenfions. And thefe things were farther 
obfervable, that after the two or three firft 
exfuctions of the air, the flame (except at 
the very top) appeared exceeding blue, and 
that the flame itill receded more and more 
from the tallow, till at length it appeared to 
poffefs only the very top of the wiek, and 
there it went out. 

Tue fame candle being lighted again was 
fhut into the receiver, to try how it would 
laft there without drawing forth the air, and 
we found, that it lafted much longer than for- 
merly ; and before it went out, receded from 
the tallow towards the top of the wiek, but 
not near fo much as in the former experi- 
ment. 

Anp having an intention to obferve parti- 
cularly, what the motion of the {moke would 
be in thefe experiments, we took notice, that 
when the air was not drawn out, there did, 
upon the extinction of the flame, a confider- 
able part of the wiek remain kindled, which 
(probably by reafon of the circulation of the 
air in the veflel, occafioned by the heat) e- 
mitted a fteam, which afcended {wiftly and 
direétly upwards ina flender and uninterrupted 
cylinder of fmoke, till it came to the top, 
whence it manifeftly recoiled by the fides to 
the lower part of the veffel. Whereas when 
the flame went out upon the exfuction of the 
air one time (when the flame retired very 
lcifurely to the top) we perceived it not to 
be followed by any fmoke at all. And at 
another time the upper part of the wiek re- 


maining kindled after the extinction of the 
flame, the flender fteam of fumes that did 
arife afcended but a very little way, and then 
after fome uncertain motions this and that 
way, did, forthe moft part, foon fall down- 
wards. 

Berne defirous alfo to try, whether there 
would be any difference as well in our re- 
ceiver, as there is wont to be elfewhere be- 
twixt candles made of wax and thofe made 
of tallow, asto their duration; we took flen- 
der tapers of white wax, (commonly called 
virgins wax) that being found to burn with 
much lefs fmoke than common yellow wax. 
Six of thefe of like bignefs, and each of them 
of about the thicknefs of a fwan’s quill, we 
prefied together into one candle: and having 
lighted all the wieks, we let in the above- 
mentioned wax-candle into the receiver, and 
made what hafte we could to clofe it up with 
cement. But, though in the mean while we 
left open the valve of the cylinder, the hole 
of the ftop-cock, and that in the cover of the 
receiver, that fome air might get in to cherifh 
the flame, and the fmoke might have a vent; 
yet for fo great a flame the air fufficed not fo 
much as till the cover could be perfeétly luted 
on: fo that before we were quite ready to 
imploy the pump, the candle was extinguifhed. 
Wherefore we took but one of the above- 
mentioned tapers, and having lighted it, 
clofed it up in the receiver, to try how long 
a {mall flame with a proportionable {moke 
would continue in fuch a quantity of air: but 
we found upon two feveral trials, that from 
the beginning of pumping, the flame went 
out in about a minute of an hour. It appear- 
ed indeed to us, that the fwinging of the wire 
to and tro (in the engine fhaken by pumping) 
haitened the vanifhing of the flame, which 
feemed by that motion to be caft fometimes 
on one fide of the wiek and fometimes on 
the other. But though once we purpofely 
refrained pumping after a very few exfuctions 
of the air, thatthe fame mightnot be agitated, 
yet it lafted not much longer than the newly- 
mentioned time. And laftly, clofing up the 
fame taper, lighted again, to difcover how 
long it would laft without drawing out of the 
air, we found that it burnt for a while vividly 
enough, but afterwards began to be leffened 
more and more in all its dimenfions. And 
we obferved, that the flame did not, as before, 
retire it felf by little and little towards the top, 
but towards the bottom of the wiek (from 
which yet it did a little withdraw upwards 
juft before it went out) fo that the upper part 
of the wiek appeared for a pretty while ma- 
nifeftly above the top of the flame, which 
having lafted about five minutes, was fucceed- 
ed by a directly afcending ftream of {moke. 


EXPERIMENT XI: 


HERE was taken a wire, which being 

bent almoft in the form ofa {fcrew, 
conftituted fuch an inftrument, to contain 
coals, and leave them every way acceffible ie 
the 
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the air, as the tenth figure declareth; the 
breadth of this veffl was ro! f§ than that it 
might with cafe be convey’d into the receiver: 
and having filled it to the height of about Ave 
inches with throughly kindled wood-coals, 
we let it down into the glafs; and fpeedily 
clofing it, we caufed the pumper to ply his 
work, and obferved, that upon the very firit 
exfuction of the air (though perhaps not be- 
caufe of that only) the fire in the coals began 
to grow very dim, and though the agitation 
of the veffel did make them fwing up and 
down (which in the free air would have re- 
tarded the extinétion of the fire) yet when 
we could no longer difcern any rednefs at all 
in any of them, cafting our eyes upon a mi- 
nute watch we kept by us on this occafion, 
we found, that from the beginning of the pu mp- 
ing (which might be about two minutes after 
the coals had been put in glowing) to the 
total difappearing of the fire, there had paffed 
but three minutes. 

WHEREvPON, to try the experiment a 
little farther, we prefently took out the coals, 
in which it feems there had remained fome 
little parcels of fire, rather covered than to- 
tally quenched: for in the open air the coals 
began to be re-kindledin feveral places, where- 
fore having by fwinging them about in the 
wire, throughly lighted them the fecond time, 
we let them down again into the receiver, and 
clofed it fpeedily as before ;and then waiting till 
the fire feemed totally extinét, without meddlin g 
with the pump, we found that from the time 
the veffel was clofed, till that no fire at all 
could be perceived, there had paffed about 
four minutes: whereby it feemed to appear, 
that the drawing away of the ambient air 
made the fire go out fooner than otherwife it 
would have done; though that part of the 
air that we drew out, left the more room for 
the ftifling fteams of the coals to be received 
into. 

Lastuy, having taken out the wire and 
put other coals into it, we did, in the fame 
room where the engine {ftood, let it hang 
quietly by a {tring in the open air, to try how 
Jong the fire would laft without agitation, 
when no air was kept from it; and we found, 
that the fire began to go out firft at the top 
and outfides of the coals, but inwards and 
near the bottom the fire continued vifible for 
above half an hour; a great part of the coals, 
efpecially thofe next the bottom, being burnt 
to afhes betore the fire went out. 

WE caufed likewife a piece of iron to be 
forged, of the bignefs of a middle-fized 
char-coal, and having made it red-hot through- 
out; we caufed it in the lately mentioned 
wier, to be fpeedily conveyed and fhut up into 
the receiver, being defirous to try what would 
become of a glowing body, by reafon of its 
texture mere vehemently hot than a burning 
coal of the fame bignefs, and yet unlike to 
fend forth fuch copious and ftifing fumes: 
but we could not obferve any manifett change 
upon the exfuction of the air. The iron be- 
gan indeed to lofe its firy rednefs at the top, 


bur that femedtobe bref tee eet - 
per end fumewhot mere fer t. 

lower: the redncfs, th uthirwer cate es 
time, continucd viliote about fey mor sy. 
and then, before it did quite Gifs, cor, 4 
turned the key of the this -cock, tut cond | 
not difcern any change ct th: iren uUpoa the 
rufhing in of the air. Yet fome heh romaine 
ders of wax that fluck to th. Wire, and were 
turned into fumes by the beet of the neigh- 
bouring iron, feemed to afford a rrore plen- 
tiful, or at Jeaft a much more expanded 
fmoke, when the air was fucked out, than af- 
terwards, though allowance was mace for 
the decreafing heat of the iro. Aad Jat’ lie 
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notwithitanding a conficcreble exfaction of 


the ambient air, though not by far fo Sreac 
a one as might have been made by the en GINe 3 
and notwithftanding the inconfiderable Git. 
pation of the parts of the iron; the furround- 
ing fides of the receiver were fenfibly, and 
almoft offenfively heated by it; infomuch 
that a pretty while after the iron was taken 
out, the fides of the glafs manifeftly retained 
a warmth: which would not be unfit to be 
confidered by a perfon at more leifure than J 
am now. 


EXPERIMENT XIL 
Bt NG willing to try after this fomething, 


that would not cherifh much fire at once, 
and would keep fire much longer than a coal; 
we took a piece of match, fuch as fuldiers 
ufe, of the thicknefs of a man’s little finger, 
or fomewhat thicker; and this being well 
lighted at one end, was by a {tring fufpended 
with that end downwards in the cavity of the 
receiver, which was immediately clofed: and 
yet by that time it could well be fo, the copi- 
ous fumes of the match had near filled and 
darkened the receiver. Wherefore, left the 
veffel fhould be endangered, the pump was 
nimbly plied, and a great deal of air and fmoke 
mixt together was drawn out, whereby the 
receiver growing more clear, we could dif- 
cern the fire in the match to burn more and 
more languidly: and notwithftanding that 
by the diligence ufedin pumping, it feemed 
to have room enough allowed it to throw out 
fumes; yet, after no long time, it ceafed 
from being difcernable either by its light or its 
fmoke. And, though by that we were in- 
vited to fuppofe it quite extinguithed, yet we 
continued pumping a-while, in profecution 
of another experiment we were trying at the 
fame time: and this we did the more willingly, 
becaufe of a fufpicion the experiment about 
the coals might eafily fuggeft, and which 
the event declared not to have been altogether 
groundlefs. For upon the admiffion of the 
external air, the fire, that feemed to have 
Sone out a pretty while before, did prefently 
revive; and being as it were refrefhed by the 
new air, and blown by the wind made by 
that air in rufhing in, it began again to fhine 
and diffipate the neighbouring fucl into fmoke 
as formerly. 
E X- 
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EXPERIMENT XIII 


WHILE after we let down into the 

‘receiver, together with a lighted piece 
of match, a great bladder well tied at the 
neck, but very lank, as not containing actu- 
ally much (if any thing) above a pint of air, 
but being capable of containing ten or twelve 
times as much. 

Our {cope in this experiment was partly 
to try, whether or no the {moke of the match, 
replenifhing the receiver, would be able to 
hinder the dilatation of the inward air, upon 
the exfuétion of the ambient, and partly to 
difcover, whether the extinétion of the fire in 
the match did proceed from want of air, or 
barely from the preffure of its own fumes, 
which, for want of room to expand themfelves 
in, might be fuppofed to recoil upon the fire, 
and fo to ftifle it. 

Tue event of our trial was, that at the 
beginning of our pumping the match appeared 
well lighted, though it had almoft filled the 
receiver with its plentiful fumes: but by de- 
grees it burnt more and more dimly, notwith- 
ftanding, that by the nimble drawing out the 
air and {moke, the veffel were made lefs opa- 
cous, and lefs full of compreffing matter; as 
appeared by this, that the longer we pumped, 
the lefs air and fmoke came out of the cylin- 
der at the opening of the valve, and confe- 
quently the lefs came into it before; yet the 
fire in the match went but flowly out. And 
when afterwards, to fatisfy our felves of its ex- 
piration, we had darkened the room, and in 
vain endeavoured to difcover any {park of fire, 
(as we could not for fome time before by the 
help of candles difcern the leaft rifing of {moke, ) 
we yet continued pumping fix or feven times ; 
and after all that, letting in the air, the feem- 
ingly dead fire quickly revived, and mani- 
feited its recovery by light and ftore of {moke, 
with the latter of which it quickly began to 
replcnifh the receiver. Then we fell to pump- 
ing afrefh, and continued that labour fo long, 
till the re-kindled match went out again: and 
thinking it then fit not to ceafe from pump- 
ing fo foon as before, we found, that in lefs 
than half a quarter of an hour the fire was got 
out for good and all, and paft the poffibility 
of being recovered by the re-admitted air. 

Some circumftances befides thofe already 
mentioned, occurred in the making of the 
experiment ; of which thefe are the principal. 

First, when the receiver was full of 
fmoke, if the cylinder were emptied, imme- 
diately upon the turning of the ftep-cock, 
the receiver would appear manifeftly darken- 
ed to his eye that looked upon the light 
through it; and this darknefs was much lefs 
when the receiver was much lefs filled with 
fumes : it was alfo inftantaneous, and feemed 
to proceed from a fudden change of place and 
fituation in the exhalations, upon the vent 
fuddenly afforded them and the air they were 
mixt with, out of the receiver into the cy- 
Under. 

Tue next thing we obferved was a kind 
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of halos that appeared a good while about the 
fire, and feemed to be produced by the fur- 
rounding exhalations. 

Awp laftly, it is remarkable, that even 
when the fumes feemed moft to replenifh the 
receiver, they did not fenfibly hinder the air 
included in the bladder from dilating it felt 
after the fame manner (for aught we could 
difcern) as it would have otherwife done: jo 
that before the fire or the match was quite 
extinct, the bladder appeared fwelled at leaft 
to fix or feven times its former capacity. 

Since the writing of thefe laft lines, we 
took a {mall receiver, capable of containing 
(by guefs) about a pound and a half of wa- 
ter; and in the midft of it we fufpended a 
lighted match ; but though within one minute 
of an hour (or thereabouts) from the putting 
in of the match, we had cemented on the 
cover, yet we could not make fuch hafte, 
but that before we began to pump, the {moke 
had fo filled that fmall receiver, as for aught 
we difcerned, to choke the fire. And having 
again and again reiterated the experiment, 
it feemed ftill as at firft, that we could not 
clofe up the veffel, and pump out all the 
fumes time enough to refcue the fire from 
extinction, whereupon we made ufe of this 
expedient. As foon as we had pumped once 
or twice, we fuddenly turned the key, and 
thereby gave accefs to the excluded air, which 
rufhing violently in, as if it had been forced 
thorow a pair of bellows, did both drive away 
the afhes, fill the glafs with frefh air, and by 
blowing the almoft extinguifhed fire, re- 


‘kindled it, as appeared by the match’s begin- 


ning again to {moke, which before it had 
ceafed todo. We having by this means ob- 


tained a lighted match in the receiver, with- 


out being reduced to fpend time to clofe it up, 
commanded the air to be immediately pump- 
ed out, and found, that upon the exfuétion of 
it, the match quickly left fmoking, as it feem- 
ed, by reafon of the abfence of the air; and 
yet if fome urgent occafions had not hindered 
us, we would for greater fecurity have tried, 
whether or no the match re-kindled as for- 
merly, would fmoke much longer, in cafe of 
no exfuction of the ambient air, 


EXPERIMENT XIV. 


O try divers things at once, and par- 

ticularly whether fire, though we found 
it would not long laft, might not be produ- 
ced in our evacuated receiver; we took a 
piftol of about a foot in length, and having 
firmly tied it to a {tick almoft as long as the 
cavity of the receiver, we very carefully primed 
it with well-dried gunpowder, and then cock- 
ing it, we tied to the tricker one end of a 
ftring, whofe other end was faftened to the 
key formerly mentioned to belong to the 
cover of our receiver. This done, we con- 
veyed the piftol, together with the annexed 
ftaff, into the veffel ; which being clofed up, 
and emptied after the ufual manner, we be- 
gan to turn the key in the cover; and there- 
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ty fhortening the ftring that reached from it 
to the piftol, we pulled afide the tricker, and 
obferved, that, according to our expeétation, 
the force of the {pring of the lock was not 
fenfibly abated by the abfence of the air; 
(from whofe apetus yct fome modern natura- 
lifts would derive the caule of the motion 
of reftitution in fulid bodies.) For the cock 
falling with its wonted violence upon the 
{teel, ftruck out of itas many, and as con- 
{picuous parts of fire, as, for aught we could 
perceive, it would have donc in the open air. 
Repeating this experiment divers times, we 
alfo obferved, whether or no there would ap- 
pear any confiderable diverfity in the motion 
of the fhining fparks, in a place where the re- 
maining air was fo much rarefied, but could 
not perceive but that they moved fome of 
them upwards, as well as fome of them down- 
wards, and fume of them fide-ways, as they 
are wont to do, when upon fuch collifions 
they fiy cut in the cpen air. 

We likewife caufed a piece of f{teel to be 
made of the form and bignefs of the flint, 
in whofe place we put it, and then the piftol 
being cocked and conveyed into the receiver, 
the micker was pulled after the air was drawn 
out: and though the place were purpofely 
fomewhat darkened, yet there appeared not 
upon the ftriking of the two ftecls againft 
each other the leaft fpark of fire ; nor did we 
expect any (having before in vain attempted 
to {trike fire this way in the open air) though 
we thought fit to make the experiment, to 
undeceive thofe, who fancy in rarefied air, I 
know not what ftrange difpofition, to take 
fire upon a much flighter occafion than this 
experiment afforded. We have indeed found, 
that by the dextrous collifion of two hardened 
pieces of fteel, ftore of fparks may be ftruck 
out: but that was done with fuch vehement 
percuflion of the edges of the two fteels, as 
could not well be compaffed in our receiver, 

Bur the chicf thing we defigned to do 
with our piftol, was, to obferve, whether gun- 
powder would take fire in our emptied and 
clofely ftopped glafs? whether the expanfion 
of the flame would be confiderably varied by 
the abfence of fo much of the ambient air as was 
drawn out of the receiver? and whether the 
flame would diffufe it {elf upward, as it is 
wont, notwithftanding its not having about 
it the ufual proportion of air to force it up? 
AAnd though moft of our attempts to fire the 
gunpowder in the pan of the piftol fucceeded 
not, becaufe we were fain to let it hang al- 
moit perpendicular in the receiver, whereb 
the powder was fhaken down before the fparks 
could reach it: yet once the experiment fuc- 
ceeded, and the kindled powder feemed to 
make a nore expanded flame than it would 
have done in the open air, but mounted up- 
wards according to its wont ; whether by rea- 
fon of that litele portion of air, which in 
{pight of our pumping remained in the re- 
ceiver, or for any other caufe, we have not 
now the leifure to confider. But we muit 
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not forget, that, upon the extinction of the 
flame, the receiver appeared darkened with 
fmoak, which fcemed to move freely up an } 
down, and upon the letting in the air at tic 
ftop-cock, began to circulate much falter than 
before. We would have made more obiir- 
vations concerning this flame, bur that of two 
or three attempts we afterwards made to re- 
peat the kindling of the powdcr, not any one 
fucceeded ; and we have not the leifure to 
dwell long upon one kind of trials, 


EXPERIMENT XY. 
TS thefe experiments concerning fire we 


added another, which, though it fuc- 
ceeded not, may perhaps without imperti- 
nency be recorded ; partly, becaufe that (as 
we have in another treatife amply declared) 
it is ufeful to recite what experiments mifcarry 
as well as fucceed. And partly alfo, becaufe 
itis very poffible, that what we endeavoured 
in vain, may be performed by your Lordthip, 
or fome otherVirtuofo, that fhall have ftancher 
velfels than we had, and more funny days than 
the prefent winter allows us. 

We conveyed then into one of our fmall 
receivers a piece of matter combuttible, 
dry and black, (experience declaring things 
of that colour to be moft eafily kindled ;) and 
carefully clofing the veffel, we brought it to 
a window, at which the fun, not very far 
from the meridian, fhone in very frecly : 
then drawing out the air with fpecd, we uni- 
ted the fun-beams with a burning-glafs upon 
the combuftible matter, which began im- 
mediately to fend forth a finoak that quickly 
darkened the receiver; but notwith{tanding 
all our care and diligence the external air 
got in fo faft, that after divers trials we were 
fain to leave off the experiment in that glafs, 
and induced to make trial of it in our great 
receiver. 

Havine then after fome difficulty lodged 
the combuftible matter in the cavity of this 
veffel in fuch manner, as that it was almoft 
contiguous to that fide thereof that was next 
the fun, we did endeavour with a pretty large 
burning-glafs to kindle it; but found, as we 
feared, that, by reafon of the thicknefs of 
the glafs, (which was alfo of a lefs pure and 
lefs diaphanous matter than the other) the 
fun-beams thrown in by the burning-glafs, 
were in their paffage fo diflocated and {catter- 
ed (not now to mention thofe many that, be- 
ing reflected, could not pierce into the cavity 
of the receiver) that we could not poffibly 
unite enough of them to kindle the matter, nor 
fo much as to make it fenfibly fmoak. Yer 
we hope, that the feeing whether bodies (other 
than gun-powder) may be kindled, and what 
would happen to them, when fet on fire in a 
place in great meafure devoid of air, may 
prove fo luciterous an experiment, that when 
the feafonis more favourable, we fhall, God 
permitting, make farther trial of it, and ac- 
quaint your Lordfhip with the event, if it 
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proves profperous. In the mean time we fhall 
pafs on to other experiments, as joon as we 
have advertifed your Lordfhip, that we have 
forborn to make fuch reflections upon the fe- 
veral experiments we have fet down concern- 
ing fire, as the matter would have eafily af- 
forded, and your Lordihip may perhaps have 
expecced. But I made the lefs fcruple to for- 
bear the annexing cf ipeculations to thefe re- 
citals, becaufe Carucedes and Eleutherius have 
in forme Dialogues concerning heat and flame, 
(which were laft year feen by fome friends, 
and may.be, when you pleafe, commanded by 
you,) mentioned divers of my thoughts and 
experiinents concerning fire. 


EXPERIMENT XVI. 


E éefigned to try, whether or no di- 

vers magnetical experiments would 
exhibit any unufual phsenomena, being made 
in our evacuated receiver inftead of the open 
air: but for want of leifure and conveniency 
to profecute fuch trials, we were induced to 
referve the reft for another time, and to con- 
tent our felves with making that which fol- 
lows. We conveyed into the receiver a little 
pedeftal of wood, in the midft of which was 
perpendicularly erected a flender iron, upon 
whofe fharp point an excited needle of fteel 
purpofely made, and of about five inches long, 
was fo placed, that hanging in an zquilibri- 
um it could move freely towards either hand. 
Then the air being after the ufual manner 
pumped out, we applied a load-ftone mode- 
rately vigorous to the outfide of the glafs, 
and found, that it attracted or repelled the ends 
of the needle, according to the laws magne- 
tical, without any remarkable difference from 
what the fame load-ftone would have done, 
had none of the air been drawn away from 
about the needle; which, when the load- 
itone was removed, after fome tremulous vi- 
brations to and fro,, refted in a pofition, 
wherein it looked north and fouth. 


EXPERIMENT XVIL 


ROCEED we now to the mention of 

that experiment, whereof the fatisfactory 
trial was the principal fruit I promifed my 
feif from our engine, it being then fufficiently 
known, that in the experiment de vacuo, the 
quickfilver in the tube is wont to remain ele- 
vated, above the furface of that whereon it 
leans, about 27 digits. I confidered, that, if 
the true and only reafon why the quickfilver 
falls no lower, be, that at that altitude the 
mercurial cylinder in’ the tube is in an aequi- 
librium with the cylinder of air fuppofed to 
reach from the adjacent mercury to the top 
of the atmofphere; then if this experiment 
could be tried out of the atmofphere, the 
guickfilver in the tube would fall down to 
a leve] with that in the veffel, fince then there 
would be no preffure upon the fubjacent, to 
refift the weight of the incumbent mercury. 
Whence I inferred (as eafily I might) that if 
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the experiment could be tried in our engine, 
the quickfilver would fubfide below 27 digits, 
in proportion to the exfuétion of air, that 
fhould be made. out of the receiver. For, as 
when the air is fhut into the receiver, it doth 
(according to what hath above been taught) 
continue there as ftrongly compreffed, as it 
did whilft all the incumbent cylinder of the 
atmofphere leaned immediately upon it ; be- 
caufe the glafs, wherein it is penned up, hin- 
ders it to deliver it felf, by an expanfion of 
its parts, from the preffure wherewith it was 
fhut up. So if we could perfectly draw the 
air out of the receiver, it would conduce as 
well to our purpofe, as if we were allowed to 

try the experiment beyond the atmofphere. 
Wuererore (after having furmounted 
fome little difficulties, which occurred at the 
beginning) the experiment was made after this 
manner: we took a flender and very curi- 
oufly blown cylinder of glafs, of near three 
foot in length, and whofe bore had in dia- 
meter a quarter of an inch, wanting a hzir’s 
breadth ; this pipe being Hermetically fealed ar 
oneend, was, at the other, filled with quick- 
filver, care being taken in the filling, that as 
few bubbles as was poffible fhould be left in 
the mercury. Then the tube being ftopt with 
the finger and inverted, was opened, accord- 
ing to the manner of the experiment, into a 
fomewhat long and flender cylindrical box 
(inftead of which we now are wont to ufe a 
glafs of the fame form) half filled with quick- 
filver ; and fo, the liquid metal buing fuffered 
to fubfide, and a piece of paper being pafted 
on level with its upper furface, the box and 
tube and all were by ftrings carefully let down 
into the receiver: and then, by means of the 
hole formerly mentioned to be left in the 
cover, the faid cover was flipt along as much 
of the tube as reached above the top of the 
receiver; and the interval, left betwixt the 
fides of the hole and thofe of the tube, was 
very exquifitely filled up with melted (but not 
over-hot) diachylon, and the round chink, 
betwixt the cover and the receiver, was like- 
wife very carefully clofed up: upon which 
clofure there appeared not any change in the 
height of the mercurial cylinder, no more 
than if the interpofed glafs-receiver did not 
hinder the immediate preffure of the ambient 
atmofphere upon the inclofed air; which 
hereby appears to bear upon the mercury, ra- 
ther by virtue of its {pring than of its weight, 
fince its weight cannot be fuppofed to amount 
to above two or three ounces, which is in- 
confiderable in comparifon of fuch a cylinder 

of mercury as it would keep from fubfiding. 
Aut things being thus in a readinefs, the 
fucker was drawn down; and, immediately 
upon the egrefs of a cylinder of air out of the 
receiver, the quickfilver in the tube did, ac- 
cording to expectation, fubfide: and notice 
being carefully taken (by a mark faftened to 
the outfide) of the place where it ftopt, we 
caufed him that managed the pump to pump 
again, and marked how low the quickfilver 
fell at the fecond exfuction ; but eonuane 
nis 
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this work, we were quickly hindered from 
accurately marking the ftages made by the 
mercury, in its defcent, becaufe it foon funk 
below the top of the receiver, fo that we could 
henceforward mark it no other ways than by 
the eye. And thus, continuing the labour 
of pumping for about a quarter of an hour, 
we found our felves unable to bring the quick- 
filver in the tube totally to fubfide; becaufe, 
when the receiver was confiderably emptied 
of its air, and confequently that little that re- 
mained grown unable to refift the irruption 
of the external, that air would (in fpight of 
whatever we could do) prefs in at fome little 
avenue or other; and though much could 
not thereat get in, yet a little was fufficient 
to counterbalance the preffure of fo {mall a 
cylinder of quickfilver, as then remained in 
the tube. 

Now (to fatisfy our felves farther, that 
the falling of the quickfilver in the tube to a 
determinate height, proceedeth from the zequi- 
hibrium, wherein it is at that height with the 
external air, the one gravitating, the other 
prefling with equal force upon the fubjacent 
mercury) we returned the key and let in fome 
new air; upon which the mercury immedi- 
ately began to afcend (or rather to be im- 
pelled upwards) in the tube, and continued 
afcending, till, having returned the key, it im- 
mediately refted at the height which had then 
attained: and fo, by turning and returning 
the key, we did feveral times at pleafure im- 
pel it upwards, and check its afcent. And 
laftly, having given a free egrefs at the ftop+ 
cock to as much of the external air as would 
come in, the quickfilver was impelled up al- 
moft toits firft height: I fay almoft, becaufe 
it ftopt near a quarter of an inch beneath the 
paper-mark formerly mentioned ; which we 
afcribed to this, that there was (as is ufual 
in this experiment) fome little particles of air 
engaged among thofe of the quickfilver ; 
which particles, upon the defcent of the quick- 
filver, did manifeftly rife up in bubbles towards 
the top of the tube, and by their preffure, as 
well as by leffening the cylinder by as much 
room as they formerly took up in it, hinder- 
ed the quickfilver from regaining its firft 
height. 

THis experiment was a few days after re- 
peated, in the prefence of thofe excellent and 
defervedly famous Mathematick Profefiors, 
Dr. Wallis, Dr. Ward, and Mr. Wren, who 
were pleafed to honour it with their prefence ; 
and whom I name, both as juftly counting it 
an honour to be known to them, and as be- 
ing glad of fuch judicious and ilJuftrious wit- 
neffes of our experiment : and it was by their 
guefs, that the top of the quickfilver in the 
tube was defined to be brought within an inch 
of the furface of that in the veffel. 

Anp here, for the illuftration of the fore- 
going experiment, it will not be amifs to 
mention fome other particulars relating to it. 

First then, when we endeavoured to make 
the experiment with the tube ¢clofed at one 
end with diachylon inftead of an Hermetical 


feal, we perceived, that upon the drawing of 
fome of the air out of the receiver, the mer- 
cury did indeed begin to fall, but continued 
afterwards to fubfide, though we did not con- 
tinue pumping. Whenit appeared, that though 
the diachylon, that ftopt the end of the tube, 
were fo thick and ftrong, that the external 
air could not prefs it in, (as experience taught 
us that it would have done, if there had been 
but little of it;) yet the fubtler parts of it were 
able (though flowly) to infinuate themfelves 
through the very body of the plaifter, which 
it feems was not of fo clofe a texture, as that 
which we mentioned our felves to have fuc. 
cefsfully made ufe of, in the experiment de 
vacuo fome years ago. So that now we begin 
to fufpect, that perhapsone reafon, why we 
cannot perfectly pump out the air, may be, 
that when the veffel is almoft empty, fame 
of the fubtler parts of the external air may, 
by the preffure of the atmofphere, be ftrained 
through the very body of the diachylon into 
the receiver. But this is only conjeéture. 

ANoTHER circumftance of our experiment 
was this, that if (when the. quickfilver in 
the tube was fallen low) too much ingrefs 
were, atthe hole ofthe f{top-cock, fuddenly 
permitted to the external air; it would ruthin 
with that violence, and bear fo forcibly upon 
the furface of the fubjacent quiclcfilver, that 
it wauld impel it up into the tube rudely e- 
nough to endanger the breaking of the glafs. 

We formerly mentioned, that the quick- 
filver did not, in its defcent, fall as much at a 
time, after the two or three firft exfuctions of 
the air, as at the beginning. For, haying 
marked its feyeral ftages upon the tube, we 
found, that at the firft fucl it defcended an 
inch and 3, and at the fecond an inch and ae 
and when the veffel was almoft emptied, it 
would {carce at one exfuction be drawn down 
above the breadth of a barley-corn. And indeed 
we found it very difficult to meafure, in what 
proportion thefe decrements of the mercurial 
cylinder did proceed; partly, becaufe (as we 
havé already intimated) the quickfilver was 
foon drawn below the top of the receiver ; and 
partly becaufe, upon its defcent at each ex- 
fuction, it would immediately re-afcend a 
little upwards; either by reafon of the leaking 
of the veffel at fome imperceptible hole or o- 
ther, or by reafon of the motion of reftitution 
in the air, which, being fomewhat compreffed 
by the fall as well as weight of the quickfilver, 
would repel it a little upwards, and make it 
vibrate alittle up and down, before they could 
reduce each other to fuch an zequilibrium as 
both might reft in. 

uT though we could not hitherto make 

obfervations accurate enough, concerning the 
meafures of the quickfilver’s defcent, to re- 
duce them into any hypothefis, yet would we 
not difcourage any from attempting it; fince, 
if it could be reduced toa certainty, it is pro- 
bable, that.the difcovery would not be unufe- 
ful. 


Anp, to iluftrate this matter a little more, 
we will add, that we made a thift to try the 


cx- 


Soaceaee Google 


z 


A“ 


J 


24 


New ExPERIMENTS Phyfico-Mechamical, 


experiment in one of our above mentioned 
{mall receivers, not containing a quart; but 
(agreeably to what we formerly obferved) we 
found it as difficult to bring this to be quite 
empty as to evacuate the greater; the leaft 
external air that could get in (and we could 
not poffibly keep it all perfectly out) fufficing, 
in fo {mall a veffel, to difplay a confiderable 
preffure upon the furface of the mercury, and 
thereby hinder that in the tube from falling 
to a level with it. But this is remarkable, 
that having two or three times tryed the ex- 
periment in a {mall veffel upon the very firft 
cylinder of air that was drawn out of the re- 
ceiver, the mercury fell in the tube 18 inches 
and a half, and another trial rg inches and 
a half. 

Bur on this occafion, I hold it not unfit 
to give your Lordfhip notice, that I hoped 
from the defcent of the quickfilver in the 
tube, upon the firft fuck, to derive this advan- 
tage; that I fhould thence be enabled to give 
a nearer guefs at the proportion of force be- 
twixt the preffure of the air (according to its 
various ftates, as to denfity and rarefaction) 
and the gravity of quickfilver, than hitherto 
hath been done. For in our experiment there 
are divers things given, that may be made 
ufe of towards fuch a difcovery. For firft, 
we may know the capacity of the receiver 
wherein the experiment is made, fince, by fil- 
ling it with water, we may eafily compute 
how many quarts, or meafures of any other 
denomination, itcontaineth ofair; which air, 
when fhut upin the veffel, may be fupppofed 
to have a preffure equal to that of the atmo- 
fphere; fince itis able to keepthe quickfilver 
in the tube from falling any lower than it did 
in the free and open air. Next, here is given 
us the capacity of the brafs clyinder, emptied 
by the drawing down of the fucker, (its bore 
and height being mentioned in the defcrip- 
tion of our pump) whereby we may come to 
know how much of the air contained in the 
receiver is drawn out at the firft fuck. And 
we may alfo eafily define, either in weight or 
cubick meafures, the cylinder of quickfilver, 
that anfwers to the cylinder of air lately men- 
tioned, (that mercurial cylinder being in our 
engine computable by deduéting from the en- 
tire altitude of that cylinder of quickfilver, 
the altitude at which it refts upon the firft ex- 
fuction.) But though, if this experiment 
were very watchfully tryed in veffels of feve- 
ral fizes, and the various defcents of the quick- 
filvercompared among themfelves, it isnot im- 
probable, that fome fuch things, as we hoped 
for, may thereby bedifcovered. Yet, becaufe 
not only the folid contents of as much of the 
glafs-tube as remains within the concave fur- 
face of the receiver, and (which is more diffi- 
cult) the varying contents of the veffel con- 
taining the mercury, and of as much of the 
mercury itfelf as is not in the tube, muft be 
deducted out of the capacity of the receiver, 
but there muft alfo an allowance be made for 
this, that the cylinder, that is emptied by the 
drawing down of the fucker, and comes to 


be filled upon the letting of the air out of the 
receiver into it, 1s not fo replenifhed with air 
as the receiver itfelf at firft was; becaufe there 
paffeth no more air out of the receiver into the 
cylinder, than is requifite to reduce the air in 
the cavity of the cylinder, and in that of the 
receiver to the fame meafure of dilatation. 
Becaufe of thefe (I fay) and fome other diffi- 
culties, that requiremore {kill in mathematicks 
than I pretend to, and much more leifure 
than my prefent occafions would allow me, I 
was willing to refer the nicer confideration of 
this matter to fome of our learned and accurate 
mathematicians, thinking it enough for me to 
have given the hint already fuggefted. 

For farther confirmation of what hath been 
delivered, we likwife tried the experiment in 
a tube of lefs than two foot long: and, when 
there was fo much air drawn out of the veffel, 
that the remaining air was not able to coun- 
terbalance the mercurial cylinder, the quick- 
filver in the tube fubfided fo vifibly, that (the 
experiment being tryed in the little veffel late- 
ly mentioned) at the firft fuck it fell above a 
fpan, and was afterwards drawn lower and 
lower for a little while; and the external air 
being let in upon it, impelled it up again al- 
moft to the top of the tube: fo little matters 
it, how heavy or light the cylinder of quickfil- 
ver to fubfide is, provided its gravity over- 
power the preffure of as much external air as 
bears upon the furface of that mercury into 
which it is to fall. 

Lastry, we alfo obferved, that if (when 
the mercury in the tube had been drawn down, 
and by an ingrefs permitted to the external air, 
impelled up again to its former height) there 
were fome more air thruft up by thehelp of 
the pump into the receiver, the quickfilver 
in the tube would afcend much above the won- 
ted height of 27 digits, and immediately up- 
on the letting out of that air would fall again 
to the height it refted at before. 

Your Lordfhip will here perhaps expect, 
that as thofe, who have treated of the Torri- 
cellian experiment, have for the moft part 
maintained the affirmative, or the negative of 
that famous queftion, whether or no that no- 
ble experiment infer a vacuum? fol fhould 
on this occafion interpofe my opinion touching 
that controverfy ; or at leaft declare, whether 
or no, in ourengine, the exfuction of the air 
do prove the place deferted by the air fucked 
out to be truly empty, that is, devoid of all 
corporeal fubftance. But befides that I have 
neither the leifure, nor the ability, to enter 
into a folemn debate of fo nice a queftion; 
your Lordfhip may, if you think it worth the 
trouble, in the Dialogues not long fince refer- 
red to, find the difficulties on both fides re- 
prefented, which then made me yield but a 
very wavering affent to either of the parties 
contending about the queftion : nor dare I yet 
take upon me to determine fo difficult a con- 
troverfy. 

For on the one fide it appears, that not- 
withftanding the exfuétion of the air, our re- 
ceiver may not be deftitute of all bodies, fince 
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any thing placed in it, may be feen there; which 
would not be, if it were not pervious to thofe 
beams of light, which rebounding from the feen 
object to our eyes, affect us with the fenfe of 
it: and that either thefe beams are corporeal 
emanations from fome lucid body, or elfe at 
leaft the light they convey doth refult from 
the brifk motion of fome fubtle matter, I could, 
if I miftake not, fufficiently manifeft our of 
the Dialogues above-mentioned, if I thought 
your Lordfhip could ferioufly imagine that light 
could be conveyed without, at leaft, having, 
(if I may fo fpeak) a body for its vehicle. 

By the fixteenth experiment, it alfo appears 
that the clofenefs of our receiver hinders it not 
from admitting the effluvia of the load-ftone; 
which makes it very probable that it alfo freely 
admits themagnetical fteams of the earth; con- 

‘cerning which, we have in another treatife en- 
deavoured to manifeft that numbers of them do 
always permeate our air. 

Bur on the other fide it may be faid, that as 
for the fubtle matter which makes the objects 
enclofed in our evacuated receiver, vifible, and 
the magnetical effluvia of the earth that may be 
prefumed to pafs thorough it, though we fhould 

“grant our veffel not to be quite devoid of them, 
yet wecannot fo reafonably affirm it to be re- 
plenifhed with them, 2s we may fuppofe, that 
if they were gathered together into one place 
without intervals between them, they would 
fill but a {mall part ofthe whole receiver. As 
in the thirteenth experiment, a piece of match 
was inconfiderable for its bulk, whilft its parts 
lay clofetogether, that afterwards (whenthe fire 
had fcattered them into fmoke) feemed to re- 
plenifhall theveffel. For (as elfewhere ourexpe- 
riments have demonftrated) both light and the 
effluvia of the load-ftone may be readily ad- 
mitted into a glafs, hermetically fealed; though 
before their admiffion, as full of air as hollow 
bodies here below are wont to be; fo that upon 
the exfuction of the air, the large {pace deferted 
by it, may remain empty, notwithftanding the 
pretence of thofe fubtle corpufcles, by which 
lucid and magnetical bodies produce their ef- 
fects. 

Awnp as for the allegations above mentioned, 
they feemed to prove but that the receiver de- 
void of air, may be replenifhed with fome e- 
thertal matter, as fome modern Naturalifts 
write of, but not that it really is fo. And in- 
deed to me it yet feems, that as to thofe {paces 
which the Vacuifts would have to be empty, 
becaufe they are manifeftly devoid of air; and 
all groffer bodies the Plenifts (if I may fo call 
them) do not prove that fuch {paces are re- 
plenifhed with fuch a fubtle matter as they 
{peak of, by any fenfible effects, or operations 
of it (of which divers new trials purpofely 
made, have not yet fhewn me any) but-only 
conclude that there muft be fuch a body, be- 
¢aufe there cannot be a void. And the reafon 
why there cannot be a void, being by them 
taken, not from-any experiments, or pheno- 
mena of nature, that clearly and partitularly 
prove their hypothefis, but from their notion 
ofa body, whofe nature, according to them, 
confifting only in extenfion (which indeed 
= =Vor, I, 


feems the property moft effential to, becaufe 
infeparable from a body) to fay a face devoid 
of body, is, to {peak in the fchoolmen’s phrafe, 
a contradittion i adjecto. This reafon, I fay, 
being thus defumed, feems to make the con- 
troverfy about a vacuum rather a metaphyfical, 
than a phyfiological queftion which therefore 
we fhall here nolonger debate, finding it very dif- 
ficult either to fatisty Naturalifts with this Car- 


“tefian notion of a body, or to manifeft wherein it 


is erroneous, and fubititutea better in its ftead. 
Burt though we are unwilling to examine 


-any farther the inferences wont to be made 


from the Torricellian experiment, yet we think 
it not impertinent to prefent your Lordfhip 
with a couple of advertifements concerning it. 

First then, if in trying the experiment here 
or elfewhere, you make ufe of the Enplith 
meafures that mathematicians and tradefmen 
are here wont to employ, you will, unlefs you 
be forewarned of it, be apt to fufpect that thofe 
that have written of the experiment have been 
miftaken, For whereas men are wont gene- 
rally to talk of the quiclfilver’s remaining-fuf- 
pended at the height of between fix or feven 
and twenty inches; we commonly obferved, 
when divers years fince we firft were folicitous 
about this experiment, that the quickfilver in 
the tube refted at about 29 inches and a half 
above the furface of the reftaenant quickfilver 
in the veffel, which did at firft both amaze and 
perplex us, becaufe though we held it not im- 
probable that the difference of the grofferEng- 
lifh air, and that of Italy and France, might 
keep the quickfilver from falling quite as low 
in this colder, as inthofe warmer climates; yet 
we could not believe that that difference in the 
air fhould alone be able to make fo great an one 
intheheights of the mercurial cylinders; and ac- 
cordingly upon enquiry we found, that though 
the various denfity of the air be not to be over- 
looked in this experiment, yet the main rea- 
fon why we found the cylinder of mercury to 
confift of fo many inches, was this, that our 
Englifh inches are fomewhat inferior in length 
to the digits made ufe of in foreign parts, by 
the writers of the experiment. 

Tue nextthing I defire yourLordhip totake 
notice of, is, thatthe height of the mercurial cylin- 
deris not wontto be found altogetherfo great as 
really it might prove, by reafon of the negli- 
gence or incogitancy of moft that make the ex- 
periment. For oftentimes upon the opening 
of the inverted tube into the veffel’d mercury, 
you may obferve a bubble of air to afcend from 
the bottom of the tube through the fubfiding 
quickfilver to the top; and almoft always you 
may, if you look narrowly, take notice of a 
multitude of {mall bubbles all along the infide 
of the tube betwixt the quickfilverand the glafs; 
(not now to mention the particles of air that 
lie concealed in the very body of the mercury :) 
many of which, upon the quickfilver’s forfak- 
ing the upper part of the tube, do break into 
that deferted fpacewhere they find little ornore- 
fiftance to their expanding of themfelves. Whe- 
therthis be the reafon, that upon the application 
of warm bodies to the emptied part of the tube, 
the fubjacent mercury would be deprefied fome= 
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what lower, we fhall not determine; though 
it feem very probable, efpecially fince we found, 
that, upon the application of linen cloths dipped 
in water, to the fame part of the tute, the quick- 
filver would fomewhat afcend; as if the cold 
had condenfed the imprifonéd air (that prefied 
upon it) into a lefler room. But that the de- 
ferted {pace is not wont to be totally devoid of 
air, we were induced to think by {everal cir- 
cumftances: for when an eminent mathema- 
tician, and excellent experimenter, had taken 
great pains and fpent much time in accurately 
filling up atube of mercury, we found that yet 
there remained ftore of inconfpicuous bubbles, 
by inverting the tube, letting the quickfilver 
fall to its wonted height; and by applying (by 
degrees) a red-hot iron to the outfide of the 
tube, over againft the upper part of the mer- 
curial cylinder, (for hereby the little unheeded 
bubbles, being mightily expanded, afcended 
in fuch numbers, and fo fait to the deferted 
fpace, that the upper part of the quickfilver 
{eemed, to our wonder, toboil.) We farther 
obferved, thet in the trials of the Torricellian 
experiment we have feen made by others, and 
(one excepted) all our own, we never found 
that, upon the inclining of the tube, the quick- 
filver would fully reach to the very top of the 
fealed end: which argued, that there was fome 


air retreated thither that kept the mercury out of | 


the unreplenifhed fpace. 

Ir your Lordfhip fhould now demand what 
are the beft expedients to hinder the intrufion 
of the air in this experiment; we muft anfwer, 
that of thofe which are eafily intelligible with- 
out ocular demonftration, we can at prefent 
fuggeft, upon our own trials, no better than 
thefe. Firft, at the open end of the tube the 
glafs muft not only be made as even at the 
edges as you can, butit is very convenient (efpe- 
cially if the tube be large) that the bottom be 
every way bent inwards, that fo the orifice, 
not much excceding a quarter of an inch in 
diameter, may be the more eafily and exactly 
{topped by the experimenter’s finger; between 
which and the quickfilver, that there may be 
no air intercepted (as very often it happens 
that there is) it is requifite that the tube be 
filled as full as poffibly it can be, that the finger 
which is to ftopit, preffing upon the accumu- 
lated and protuberant mercury, may rather 
throw down fome, than not find enough ex- 
actly to keep out the air. Ic is alfo an ufeful 
and compendious way not to fill the tube at 
firft quite of mercury, but to leave near the top 
about a quarter of an inch empty; for if you 
then ftop the open end with your finger, and 
invert the tube, that quarter of an inch of air 


‘ will afcend in a great bubble to the top, and 


in its paflage thither, will gather up all the 
little bubbles, and unite them with itfelf into 
one great one; fo that if by reinverting the 
tube, you let that bubble return to the open 
end of it, you will have a much clofer mercu- 
rial cylinder than before, and need but to add 
a very little quickfilver more to fill up the tube 
exactly. And laftly, as for thofe leffer and 
inconfpicuous parcels of air which cannot this 
way be gleaned up, you'may endeavour, be- 


fore you invert the tube, to free the quickfilver 
from them by fhaking the tube, and gently 
knocking on the outfide of it, after every little 
parcel of quickfilver which you pour in; and 
afterwards, by forcing the {mall Jatitant bubbles 
of air to difclofe themfelves and break, by im- 
ploying a hot iron in fuch manner as we lately 
mentioned. I remember that by carefully fil- 
ling the tube, though yet it were not quite 
free from air, we have made the mercurial cy- 
linder reach to 30 inches and above an eighth, 
and this in a very fhort tube: which we there- 
fore mention, becaufe we have found, by ex- 
perience, that in fhort tubes a little air is more 
prejudicial to the experiment than in long ones, 
where the air having more room to expand it 
felf, doth lefs potently prefs upon the fubjacent 
mercury. 

Anp fince we are fallen upon the confide- 
ration of the altitude of the mercurial cylinder, 
I mutt not conceal from your Lordfhip an ex- 
periment relating thereunto, which perhaps 
will fet both you and many of your friends, the 
Vertuofi, on thinking; and, by difclofing fome 
things about the air or atmofphere, that have 
{carce hitherto been taken notice of, may af- 
ford you fome hint conducive toa further dif 
covery of the fubjeét of this epiitle. 


EXPERIMENT XVIL 


E took a glafs tube, which though it 
were not much above three foot long, 
we made choice of, becaufe it was of a more 
than ordinarily even thicknefs. This we filled 
with mercury, though not with as much care 
as we could, yet with fomewhat more than is 
wont to be ufed in making the Torricellian ex- 
periment. Then having, according to the 
manner, inverted the tube, and opened the 
mouth of it beneath the furface of fome other 
quickfilver, that in the tube fell down to the 
wonted height, leaving, as is ufual, fome little 
particles of gir in the fpace it deferted; as we 
guefied by obferving, that upon the application 
of hot bodies to the upper part of the tube, the 
quickfilver would bea little deprefied. Laftly, 
having put both the tube and the veffel it leaned 
on into a convenient wooden frame to keep 
them from mifchances; we placed that frame 
in a window within my bed-chamber, that I 
might both keepthe mercury from being ftirred, 
and have opportunity to watch from time to 
time the phenomena it was to exhibit. For 
the better difcovery of which, when the quick- 
filver both in the tube and fubjacent veffel was 
perfeétly at reft, we took notice, by a mark 
made on the outfide of the glafs, how high the 
included liquor then reached. 

During feveral weeks that the tube was 
kept in that window, (which was very rarely 
opened) I had the opportunity to obferve, that 
the quickfilver did fometimes faintly imitate 
the liquor of a weather-glafs, fubfiding a little 
in warm, and rifing a lite in cold weather ; 
which we afcribed to the greater or leffer pref- 
fare of that little air that remained at the top 
of the tube, expanded or condenfed by the 


heat or cold that affected the ambient air. But 
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that which I was chiefly careful to obferve 

was this, that oftentimes the quickfilver did 
rife and fallin the tube, and that very notably, 
without conforming it felf to what is ufual in 
weather-glaffes, whofe air is atthe top, nay 
quite contrary thereunto: for fometimes I ob- 
ferved it in very cold weather (fuch as this 
winter hath already afforded us good ftore of), 
to fall down much lower than at other times, 
when by reafon of the abfence of both froft, 
fnow, and fharp winds, the air was compara- 
tively much warmer. And J farther obferved, 
that fometimes the quickfilver would for fome 
days together reft almoft at the fame height; 
and at other times again it would in the com- 
pafs of the fame day confiderably vary its alti- 
tude, though there appeared no change either 
in the air abroad, or in the temper of the air 
within the room (wherein was conftantly kept 
a good fire) nor in any thing elfe, to which 
either I, or fomeeminently learned men, whom 
I then acquainted with the experiment, could 
reafonably impute fuch a change: efpecially 
confidering that the fpace wherein the mercyry 
wandred up and down, within about five 
weeks, amounted to full two inches, of which 
we found by our feveral marks whereby we 
had taken notice of its feveral removes, that it 
had defcended about <2, of an inch from the 
place where it firft fettled, and the other inch 
and 4. it had afcended. And it feems proba- 
ble that the height of the mercurial cylinder 
would have varied yet more, if the experiment 
had been made in the open air, and in a long 
tube, where the particles of the imprifoned air, 
by having more room tg difplay themfelves in, 
might not have had fo ftrong a fpring to work 
upon the quickfilyer with. But for want both 
of time and of a cgmpetent quantity of mer- 
cury (which was not to be procyred where we 
then happened to be) we were unable to make 
any farther trials: which therefore chiefly 
troubled us, becaufe we would gladly haye 
tried an ingenious experiment which was fyg- 
gefted unto us by that excellent mathematician 
Mr. Wren, who being invited to name any 
thing he would have us try touching the pref- 
fure of the air, defired us to obferye whether 
er no the quickfilver in a long tube would not 
a little vary its height according to the tides, 
efpecially about the new and full moon; about 
which times mariners obferve thofe great flow- 
ings and ebbs of the fea, thatthey call the fpring- 
ides. For he fagacioufly and plaufibly con- 
jeCtured thar fuch obfervations, accurately made, 
would difcover the truth or erroneoufnels of 
the Cartefian hypothefis concerning the ebbing 
and flowing of the fea: which Des Carigs af- 
cribeth to the greater preffure made upon theair 
by the moon, and the intercurrent ethereal fub- 
ftance at certain times (of the day, and of the 
unary month) than at others. But in regard 
we found the quickfilver in the tube to move 
up and down fo uncertainly, by reafon, as it 
feems, of accidental mutation in the air; I 
fomewhat doubt whether we fhall find the al- 
titude of the quickfilver to vary as regularly as 
the experiment is ingenioufly propofed.. The 
faccefs we thall (God permitting us to make 


trial of it) acquaint your Lordthip with; and 
in the mean time take notice, that when we 
had occafion to take the tube out of the frame 
(after it had ftaid there part of November and 
and part of December) a good fire being then 
in the room, becanfe it was a fhowy day, we 
found the quickfilver in the tube to be above 
the upper furface of the fubjacent mercury 29 
inches three quarters. 

Ir your Lordfhip fhould now afk me what 
are the true caufes of this varying altitude of 
the mercurial cylinder; I fhauld not undertake 
to anfwer fo difficult a queftion, and fhould 
venture fo f4y no more, than that amang di- 


vers poffible caufes to which it may be afcribed, « 


it would not be, perhaps, abfurd to reckon 
thefe that follow. 

First then, we may cqnfider, that the air 
in the upper part of the tube is much more 
rarefied, and therefore more weak than the 
external air, as may appear by this among 
other things, that upon the inclining of the 
tube, the quickfilver will readily afcend almoft 
to the very top of it, and fo take up eight or 
nine tenth parts, and perhaps more of that 
fpace which it deferted before: which would 
not happen, if that whole fpace had heen full 
of unrarefied air, fince that (as trial may eafily 
fatisfy you) would not have fuffered itfelf to 
be thruft into fo narraw a room by fo weak a 
preflure, So that although in our tube when 
the included air was heated, the quickfilver 
was fomewhat deprefied; yet there is this dif- 
ference betwixt fuch a tube and common 
weather-glaffes, that in thefe the included and 
the ambient air are in an gequilibrium as to pref- 
fure, and the weight of the water that keeps 
them feparate is fcarce confiderable. Whereas 
in fuch a tube as we are fpeaking of, the air 
within is yery much more dilated than that 
without. And it is not fo much the {pring or 
refiftance of the included air, as the weight of 
the mercurial cylinder it felf, that hinders the 
quickfilyer from afcending higher: for if we 
fhould fuppofe that deferted part of the tube 
perfectly devoid of air, yet would the quick- 
filver mfe but a little higher in it, and be far 
from filling it; in regard the outward air 
would not be able to impel up fuch a weight 
much higher: whereas it may, by our former 
experiments appear, that if all the air in the 
upper part of the weather-glafs were away, 
the water would be impelled up to the very top 
% it, though the pipe were above thirty foot 

ng. 

. We may next confider, that this rarefied 
air, at the upper part of our tube, being exactly 
fhut up betwixt the glafs and the quick(filver, 
it was {carce fubjeét toany difcernable alterations, 
fave thofe it received from heat and cold. 

AND we may farther confider, that yet the 
external air or atmofphere is fubject to many 
alterations, befides thofe that proceed from 
either of thofe qualities. 

For the experiment that occafioned this dif- 
courfe, feems to make it probable enough, 
that there may be ftrange ebbings and flowings, 
as it were, in the atmofphere, or at leaft, that 
it may admit great and fudden mutations, either 
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as to its altitude or its denfity, from caufes, as 
wellunknown to us, as the effects are unheeded 
by us. And that you may not think that there 
is notning in nature but our experiment that 
agrees with this our conjefture, we might put 
your Lerdfhip in mind of the pains and aches 
that are often complained of by thofe that have 
had great wounds or bruifes, and that do pre- 
faze great mutations in the air oftentimes, 
whilft to ftrong and healthy perfons no fign of 
any fuch thing appears. And that is alfo very 
memorable to this purpofe, which I remember 
1 have fomewhere read in a book of the ingeni- 
ous Kircherus, who giving a pertinent admo- 
nition concerning the various refractions that 
may happen in the air, relateth, that during 
his ftay in Malta, he often faw mount tna, 
though the next day, notwithftanding its being 
extremely clear, he could not fee it; adding, 
that Vintewillius, a very learned perfon, did 
oftentimes, from a hill he names, behold the 
whole iflind he calls Luprica protuberant above 
the fea, though at other times, notwithftand- 
ing aclear fky, hecould not fee it. And though 
perhaps this may be in part afcribed to the va- 
rious light and pofition of the fun, or to the va- 
rious difpofition of the fpectator’s eye, or per- 
adventure to fome other caufe, yet the moft 
probable cauf. feems to be the differing denfity 
cf the air, occafioned by exhalations capable to 
increafz the retraction, and confequently bring 
beains to the eye, which otherwife would not 
fall on it. We have likewife, in another 
treatife, mentioned our having often obferved 
with telefcopes a plenty of {teams in the air, 


-which without fuch a help would not be taken 


notice of, and which, as they were not at all 
times to be fcen even through a telefcope, fo 
they did fometimes, efpecially after a fhower 
of rain, haftily difappear: and when we have 
vifited thofe places that abound with mines, 
we have feveral times been told by the diggers, 
that even when the fky feemed clear, there 
would, not feldom, fuddenly arife, and fome- 
times long continue, a certain fteam (which 


-they ufually call a damp) fo grofs and thick 


that it would oftentimes put out their very 


candles, if they did not feafonably prevent it. 
And I think it will eafily be granted, that the 


‘afcenfion of fuch fteams into this or that part 


of the air, and their mixing with it, are very 
like to thicken it; as on the other fide ei- 
ther heat or the fudden condenfation of the 
air in another part.of the atmofphere (to 
mention now no other caufes) are capable of 
rarelying it. 

Nor will it very much import the main 
{cope of our difcourf2, whether it be fuppofed 
that the copious {teams the earth fends into the 


‘ air, thicken that part of the atmofphere that 


receives them, and make it more heavy; or 
that fometimes the fumes may afcend with fuch 
celerity, that though the air be thickened, yet 
they rather diminish than encreafe its gravita- 
tion, in regard that the quicknefs of their afcent 
not oaly keeps them from gravitating them- 
felves, but may hinder the preffing downwards 
of many acrial corpufcles that they meet with in 
their wayupwards. This, I fay, is of no great 


- 


importance to our'prefent difcourfe, fince either 
way the terreftrial {team may here and there 
confiderably alter the gravity or preffure of the 
atofohere. 

Your Lordfhip may alfo be pleafed to re- 
member, that by our feventeenth experiment 
it appeared, that, as when the air in the re- 
ceiver was expanded more than ordinarily, the 
quickfilver in the tube did proportionably fub- 
fide ; fo when the air in the fame receiver was 
a little more than ordinarily compreffed, it did 
impel up the quickfilver in the tube, above the 
wonted height of betwixt fix and feven and 
twenty digits. 

Anp if to thefe things we annex, that, for 
‘aught we can find by trials purpofely made, 
the degree of rarity or denfity of the air, fhut 
up into our receiver, doth not fenfibly alter its 
temperature as to cold or heat; it will not, I 
hope, appear abfurd to conceive, that fince the 
air, included in the tube, could but very 
faintly hinder the afcent of the quickfilver, or 
prefs it downwards-; fince too, that included 
air could fcarce immediately recetve any fenfi- 
ble alteration, fave either by heat or cold; and 
fince alfo, that according to the bare denfity 
‘or rarity of the air incumbent on the fubjacent 
quickfilver in the veffel, that in the tube was 
impelled more or lefs high, fuch changes hap- 
pening in the neighbouring part of the out- 
ward air, either by the afcenfion of grofs or 
copious exhalations, or by any other caufe (of 
which there may be divers) as were capable to 


‘make confiderable alterations in the confiftence 


of the air, as to rarity and denfity, may be 
able proportionably to alter the height of the 
quickfilver : I rather fay, that fuch alterations 
may be, than that they are the caufes of our 


‘phzenomenon ; becaufe I think it fufficient, if 


Ihave propofed conjectures not altogether irra- 
tional about a new myftery of nature, touching 
which, the chief things I pretend to, is to give 
occafion to the curious to enquire farther into 
it, than I have been yet able to do. 


EXPERIMENT XIX. 


HE fame reafon that moved us to con- 
clude, that by the drawing of the recei- 
ver, the mercury would defcend in a tube 
fhorter than fix and twenty digits, induced us 


-alfo to expect, that by the fame means water 
‘might be brought to fubfide in glafs-rubes of 


a moderate length : though by the noble experi- 
ment, faid to have been accurately made in 
France, by Monfieur Pa/chal, we are informed 
that a tube of no lefs than about two and thirty 
foot, was found requifite to make the experi- 
ment de vacuo fucceed with water inftead of 
quickfilver ; fo tall a cylinder of that lighter 
liquor being, it feems, requifite to equal the 
weight of a mercurial cylinder of fix or feven 
and twenty digits, and furmount the preffure 
of the atmofphere. 

We took then a tube of glafs, hermeti- 
cally fealed at one end, of about four foot in 
length, and not very flender: this, at the open 
end, we filled with common water, and then 
{topped that end till we had inverted the me 
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and opened it beneath the furface of a quantity 
of the like water, contained, in. a fomewhat 
deep and flender yefiel. _ This veffel, with the 
tube in it, -was let down into the receiver, and 
the receiver being clofed up after the accuftom- 
ed manner, the pump was fet on work. 

As much of the event as concerns our pre- 
fent purpofe, was this, that till a confiderable 
part of the, air was drawn gut of the receiver, 
the tube continued top full of water as when it 
was put in, it being requifite that a great part 
of the air, formerly contained in the receiver, 
fhould be drawn out, to bring the remaining 
air to an zequilibsium, with fo fhort and light 
a cylinder of water. Butwhen once the water 
began to fall in the tube,. then each. exfuction 
of air made it defcend a little lower, though 
nothing near fo much as the quickfilver.at the 
beginning did in the experiment formerly men- 
tioned. Nor did there appear fo much inequali- 
ty in the {paces tranfmitted. by. the water, in its 
defcent, as there did in thofe obferved in the 
fall of the quickfilver; of which the caufe will 
fcarce feem abftrufe to him that fhall duly re- 
fiect upon what hath been already delivered. 
And whereas we drew down the quickfilver in 
the tube fo far, as to bring it within an inch of 
the furface of the other quickfilver into which 
it was to fall ; the loweft we were able to draw 
down the water was, by our conjecture, to a- 
bout a foot or more above the furface of that in 
the veffel ; of which I know not whether it will 
be needful to affign fo obyious a caufe as that, 
though the little air remaining in the receiver 
could not hinder a cylinder. of above an inch 
high of quickfilver from fubfiding; yet it might 
be very well able, by itspreffure, to countervail 
the weight of a cylinder of a foot long or 
more, of a liquor fo much lefs ponderous than 
quickfilver, as water is. And in fine, to con- 
clude our experiment, when. the water. was 
drawn down thus low, we found, that by let- 
ting in the outward air, it might be immedi- 
ately impelled up again to the higher parts of 
the tube. 

We will.add no more concerning this ex- 
periment, fave that having, tried it in one of 
our {mall receivers, we ,obferyed, that- upon 
the firft exfuction of the air the water did 
ufually fubfide divers inches, and at the fecond 
fextuchon) fall down much lower, fubfiding 

ometimes near two foot; as alfo that upon the 
letting in of the air from without, the water 
was impelled up with very. great celerity. 


EXPERIMENT XxX. 


HAT the air hath a notable elaftical 
power (whencefoever that proceeds) we 
have, I fuppofe,, abundantly evinced, and it 
begins to be acknowledged -by the eminenteft 
modern Naturalifts. But-whether or no there 
be in water fo much as a languid one, feems 
hitherto to haye been fcarce confidered, nor 
hath been yet, for aught I know, determined 
either way-by any writer; which invited us to 
make the following experiment. 
THERE was taken a great glafs-bubble, with 
a long nests (fuch as chymilts are wont to 
Vou. I. 


call a philofophical ege;) which being filled 
with common water till the liquor reached a- 
bout a {pan above the bubble, and a piece of 
paper being.there pafted on, was put unftop- 
ped into the receiver, and then the air was 
fucked out after the wonted manner. The 
event was this, that a confiderable part of the 
air, penned up in the receiver, was drawn out, 
before we difcerned any expanfion of the water: 
but, continuing the labour of pumping, the 
water manifeftly began to afcend in the ftem 
of the glafs, and divers bubbles loofening 
themfelves from the lower parts of the veffel, 
made their way through the body of the water, 
to the top of it, and there brake into the re- 
ceiyer: and after the water once appeared to 
fwell, then at. each time the ftop-cock was 
turned to let: out the air ftom the receiver into 
the pump, the water in the neck of the glafs 
did fuddenly rife:about the breadth of a barley- 
corn in the neck of the glafs, and fo attained 
by degrees to a confiderable height above the 
mark formerly mentioned. And at length 
(to make the expanfion of the water more evi- 
dent) the outward air was fuddenly let in, and 
the water immediately fubfided, and deferted all 
the {pace it had newly gained in the plafs. 
Awp, on this occafion, it will not perhaps 
be amifs to acquaint your Lordfhip here 
(though we have already mentioned it in ano- 
ther paper, to another purpofe) with another 


-expedient that we made ufe of two or three 


years ago, to try whether or no water had 
a {pring in it. Abont that time then, that 
great and learned promoter of experimental 
philofophy Dr. Wilkins, doing me the honour 
to come himfelf, and bring fome of his inqui- 
fitive friends to my lodging, we there had in 
readinefs a round and hollow veffel of pewter, 
great enqugh to contain. two pounds of water, 
and exattly clofe every where but at one little 
hole where it was to be filled ; then partly by 


fucking out the air, and partly by injecting 


water with a fyringe, it was (not without fome 
difficulty) filled up to the top ; and that hole 
being placed direétly upwards, there was a little 
more water leifurely forced in by the fyringe. 
Upon which, though the veffel were permitted 
to reft, and the hole kept in its former pofture, 
yet the compreffed water leifurely fwelled a- 
bove the orifice of the hole, and divers drops 
ran over along the fides of the veffel. After 
this we caufed a fkilful pewterer (who had made 
the globs) to clofe it up in our prefence with 
foder fo exquifitely, that none fixfpected there 
was any thing left in it befides water. And 
laftly, the veffel thus fodered up, was warily 
and often {truck in divers places with a wooden 
mallet, and thereby was manifeftly comprefied, 
whereby the inclofed water was crouded into 
lefs room than it had before: and thereupon 
we took a needle, -and with it and the mallet 
perforated the veffel, and drew out the needle 
again ; the water ¢but in a very flender ftream) 
was fuddenly: thrown after it into the air, to 
the height of two or three feet. As for the 
other ,phznomena of this experiment, fince 
they belong ngt to our prefent purpofe, and 
are partly: mentioned, Sic dactonet of our papers, 

we 
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we fhall, inftead of recording them here, give 
this advertifement : That as evidently as this ex- 
periment, and that made in our receiver, feem 
to prove a power in the water to expand and 
reftore it felf after compreffion ; yet for a rea- 
fon to be met with ere long, I judged it not 
fafe to infer that conclufion from thefe premi- 
fes, till I had made fome of the following trials, 
to the mention of which I will therefore haften. 


EXPERIMENT XX. 


O difcover whether the expanfion of the 
water really proceeded from an elaftical 
power in the parts ofthe water itfelf, we thought 
it requifite to try two things: the one, whe- 
ther or no the atmofphere gravitates upon bo- 
dies under water; and the other, whether in 
cafe it do gravitate, the intumefcence of the 
water may not be afcribed to fome fubftance 
fubtler than itfelf, refiding in it. In order to 
the fatisfying my felf about the firft of thefe, I 
intended to let down into the receiver a veffel 
of water, wherein fhould be immerfed a very 
{mall oiled bladder, almoft devoid of air, but 
ftrongly tyed up at the neck with aftring, and 
detained a little under water by fuch a weight 
faftened to that ftring, as fhould juft be able to 
keep the bladder from fwimming, and nomore. 
For I fuppofed, that if when all things were 
thus ordered, the receiver were emptied, in 
cafe there were any fuch prefflire of the atmo- 
fphere upon water, as I was inclined to believe, 
the air within the bladder, being, upon the ex- 
fuétion of the air within the receiver, freed 
from that preffure, and being preffed only by 
the {mall weight of the incumbent water, 
would confiderably expand it felf,; but whilft 
we were preparing bladders for this experiment, 
there occurred an eafy way for the making at 
once both the difcoveries I defired. 

We took then a glafs phial, containing by 
guefs a pound and fome ounces of water; this 
we filled top full, and then we put into the neck 
of it. a glafs pipe a pretty deal bigger than a 
goofe-quill, open at both ends, and of divers 
inches in length: one end of this pipe was fo 
put into the neck of the phial, as to reach a 
little below it, and then was carefully cement- 
ed thereto, that no air might get into the phi- 
al, nor any water get out ofit, otherwife than 
through the pipe; and then the pipe being, wa- 
rily filled, about halfway up to the top, with more 
water, and a mark being pafted over againtt 
the upper firface of the liquor, the phial thus 
fitted with the pipe, was, by ftrings let down 
into the receiver, and according to the wonted 
manner exquifitely clofed up in it. 

Tuts done, we began to pump out the air, 
and when a pretty quantity of it had been drawn 
away, the water in the pipe began to rife high- 
er in the pipe, at the fides of which foime little 
bubbles difcovered themfelves. After a- little 
while longer, the water {tll fwelling, there ap- 
peared at the bottom of the pipe a bubble about 
the hignefS of a fmall pea, which afcending 
through the pipe to the top of the water, ftay- 
edtherea while andthen broke; but the pump 
being niumbly plyad, the expantion of the wa- 
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ter fo increafed, that quickly, getting up to 
the top of the pipe, fome drops of it began to 
run down along the outfide of it; which ob- 
liged us to forbear pumping a while, and give 
the water leave to fubfide within lefs than two 
inches of the bottom of the pipe. After this 
the pump being again fet on work, the bub- 
bles began to afcend from the bottom of 
the pipe, being not all of afize, but yet fo big, 
that eftimating one with another, they appeared 
to be of the fize of the fmaller fort of peas; and 
of thefe we reckoned about fixty which came 
up one after another, befides ftore of {maller 
ones, of which we made noreckoning. And 
at length, growing weary of reckoning and 
pumping too (becaufe we found, that in fpight 
of all our pains and induftry, fome undifcerned 
leak or other in the receiver hindered us from 
being able to empty it altogether) we thought 
fit to defift for that time, after trial made of 
what operation the external air, being let in 
upon the expanded water, would have; and 
accordingly turning the Key to let in the air, 
we faw, as we expected, that the water in the 
pipe in a moment fell down almoft to the bot- 
tom of it. 

Now of this experiment thereare two or three 
circumftances yet tobe mentioned, which are, 
no lefs than thofe already recited, pertinent 
to our prefent purpofe. 

In the firft place then, when the greater part 
of the air had been pumped out of the receiver, 
the rifing bubbles afcended fo very flow in the 
pipe, that their progrefs was fearee difcernable ; 
which feemed to proeeed from this, that their 
bignefs was fuch, that they could not fufficient- 
ly extend themfelves in the cavity of the glafs, 
without preffing oh both hands againft the fides 
of it, whereby they became of more difficult 
extrufion to the water. And though it may 
feem ftrange that thefe bubbles fhould be of 
any confiderable bulk, fince it is like they con- 
fifted of leffer parcels of the air furking in 
the water, than thofe that were vigorous e- 
nough to make their way through, long be- 
fore them; yet they were commonly much lar- 
ger than before, fome of them being equal in . 
quantity to four or five peas; whether this their 
increafe of bulk proceeded from the greater de- 
crement of the preffure of the air, or from the 
4inion of two or three of thofe numerous bub- 
bles which were then génerated ‘below the bot- 
tom of the pipe, where we could not fee what 
was done among them. 

AnoT HER thing wenoted in ourbubbles was, 
that whereas in ordinary ones the airs together 
with the thin film of water that invefts and de- 
tains it, is wont to {well above' the furface of 
the water it fwimson, and commonly to con- 
ftirute hemifpherical bodies with ir, the little 
parcels of air that came up efter -the receiver 
was pretty well exfiptied, did not make protu- 
berant bubbles, ‘but fuch whofe upper furface 
was either level with, or beneath that of the 
water; fo that the upper furfacebeing ufually 
fornewhat convex, the lefs protuikerant parts of 
ithadapretty quantity of water remaining above 
ther. . 

.. Ws alfo fartherobferved, that whereasin the 
bubbles 


f sceaen Google 


touching the SPRING of the Arr. 


bubbles that firft appeared in the pipe, the af- 
cending air did, as in other common bubbles, 
make its way upwards, by dividing the wa- 
ter through which it paffed, in thofe bubbles 
that appeared at the latter end of our experi- 
ment, when the preffure of the little external 
air, remaining in the receiver, was grown in- 
confiderable; the afcending parcels of air ha- 
ving now little more than the weight of the in- 
cumbent water to furmount, were able both fo 
to expand themfelves as to fill up that part of 
the pipe which they pervaded, and by preffing 
every way againft the fides of it, to lift up- 
wards with them what water they found above 
them, without letting any confiderable quanti- 

glide down along the fides of the glafs: fo 
fe fometimes we could fee a bubble thruft on 
before it a whole cylinder of water of perhaps 
an inch high, and carry it up to the top of 
pipe; though, as we formerly noted, upon the 
letting in the external air, thefe tumid bubbles 
fuddenly relapfed to their former inconfpicu- 
oufneds. 

Att thefe things Jaid together feemed fuffi- 
ciently to confirm that, which the confideration 
of the thing it {elf would eafily enough per- 
fuade ; namely, that the air, and fuch like bo- 
dies being under water, may be prefled upon 
as well by the atmofphere, as by the weight of 
the incumbent water it felf. 

Hence likewife we may verify what we 
obferved at the‘ clofe of the foregoing expeti- 
ment; namely, that from the fole fwelling of 
water there recorded, it cannot be fo fafely con- 
cluded, that water, when freed from compref- 
fion, is endowéd with an elaftieal power of ex- 
panding it felf: fince thereby it appears that 
the intumefcence produced by that experiment, 
may (at leaft in great part) be afcribed to the 
numerous fittle bubbles which are wont to be 
produced in swater, from which the preffure of 
the atmofphere is in great meafure taken off. 
So apt are we to be 'mif-led, even by experi- 
ments themfelves, into miftakes, when either 
we confider not that moft effects may proceed 
from various caufés, or mind enly thofe cir- 
cumftances of our iment, -which feem:te 
comply with pur preconceived hypothefis or 
conjectures. * 

np hencé it feems alfo probable, that in 
the pores or invifible little: receffes of water it 
felf there lie commonly interfperfed many par- 
cels of either air, or at leaft fomething analo- 
gous thereunto, although fo very final, that 
they have not been hitherto fo much as-fufpect- 
ed tolurk there. But if it be-demanded fiow 
it appears that there ‘is ‘interfperfed through the 
body of water any fubftance thinner: than: 4t 
felf, and why that which preduced the bubbles 
above.mentioned fhould ret be refolutely faid'to 
be nothing: elfe-thah a more afivé-and-fpiritus 
Gus part of the watér; we Mall; in order to the 
elucidation ‘of this matter, fubjoin, to what was 

armarly delivered, the following experiment, 


‘EX PRRIMENT XRU.. 


OX 7 E recited in our nineteenth experiment, 
how by drawing moft of the air out-of 


the receiver, we made the water fubfide by de- 
grees in a glafs not four foot long: we thall 
now add, that in the like experiment made in 
fuch a tube, ora greater, it may be obferved, 
that when the water begins to fall, there will 
appear ftore of bubbles faftened all along to 
the fides of the glafs; of which bubbles, by 
the agitation of the veffel confequent upon 
pumping, there will arife goad numbers to the 
top of the water, and there break ; and as the 
cylinder of water is brought to be lower and 
lower, fo the bubbles wiil appear more nume- 
rous in that part of the tube which the water 
yet fills; and the nearer the furface of the wa- 
ter, in its defcent, approacheth to thefe bubbles, 
the greater they will grow, becaufé having the ' 
lefs weight and preffure upon them, the ex- 
panfion of that air which makes them, can be 
the lefs refifted by the preffizre of the incumbent 
water and air; as feems probable fram hence, 


-that upon the letting in a little external air, 


thofe bubbles immediately ‘fhrink. 

Ip may indeed, as we lately intimated, be 
conjectured, that thefe bubbles proceed not fo 
much from any air pre-exiftent in the water, 
and Jurking in the pores of it, as from the 
more fubtle parts of the water it felf; which, 
by the expanfion allowed them upon the di- 
minifhed preffure of the ambient bodies, may 
generate fuch bubbles. And indeed, I am: not 
yet fo well fatisfied that bubbles may not (at 
leaft fometimes). have fuch an originatian : but 
‘that which makes me fufpeét that thofe ip our 
‘trials contain real air, formerly latitant in the 
pores of the water, is this, that upon the in- 
letting of the external air, the water was nat 
again impelled to the very top of the tube 
whence it began to fall, but was {topped in its 
afcent near ait inch beneath the top.. And 
fince, if the upper part of the tube had heen 
devoid of any other than fuch ethereal matter 
as was fubtle enough freely to penetrate the 
pores of the glafs, the external air would have 
been able to impel the water to the top of 
a tube feven' or eight times as long as ours 
was; the. phanomenon under confideration 
feemed manifeftly’ tg argue, that the m 
bubbles that | at the top of the water, 
did contain areal air, which being colletted 
into one plage, and hindered by the top of the 
glafs from receding, was able to withftand the 
preffure of-the outward air. As we {e that if 
never fo ‘little-air nemain in the tube upon the 
making the experiment de-vacue with quick- 
filver, no inclining of the tube, (though a long 
one) will enable a man to impel the mercury 
up to-the very top, by reafon (as wwe formerly 
noted) of the refiftance of the included air, 
— will net be-comprefied beyond a certain 

‘er, gi 4. yt Meant 
Br in otder to a facther,:difcovery what 
our: ‘bubbles were, we willy wn this occafion, 
inform your Lordfhip, ‘that we tried the XTXxe 
expétiment in gne.of our {mall receivers, and 


: found;-that upon the .drawing down of the 


Water, fo..mary. bubbles difclofed themfelves, 
arid: broke into the upper part of the tube, that 
having ‘aftetwards Jet in the external air, the 
Water wat. not thereby impelled'to-the top of 

the 
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the tube (three foot in length) within a little 
more than half an inch. And whether or no 
it were air that poffeffed that {pace at the top 
of the tube, which was not filled with water, 
we took this courfe to examine. We drew 
the fecond time the air out of the receiver, and 
found, that by reafon of the bady that poffeffed 
the top of the tube, we were able not only to 
make the water in the tube fall to a level with 
the furface of the water in the veffel, but alfo (by 
plying the pump a little longer) a great way be- 
neath it; which, fince it could nor well be 
afcribed to the bare fubfiding of the water, by 
reafon of its own weight, argued that the wa- 
ter was depreffed by the air: which was con- 
firmed by the figure of the furface of the water 
in the tube, which was much more concave 
than that of water in tubes of that bignefs ufeth 
to be. And this farther trial (to add that upon 
the bye) we made at the fame time; that 
when the water in the pipe was drawn down 
almoft as low as the water without it, we ob- 
ferved, that (though we defifted from pump- 
ing) by the bare application of a hand mode- 
rately warm to the deferted part of the tube, 
the remaining water would be fpeedily and 
notably depreffed. And having for a while 
held a kindled coal to the outfide of the tube, 
(she pump being ftill unimployed, . becaufe the 
veffel chanced to hold extraordinarily well) the 
air was by the heat fo far expanded, that it 
quickly drove the water to the bottom of the 
tube, which was divers inches beneath the fur- 
face of the ambient water. Whereby it appears 
(by the fame way by which we formerly mea- 
fured the dilatation of the air) that the air, even 
when it is expanded to between go and 100 
times its extent, will yet readily admit of a 
rauch farther rarefaction by heat. 

I confidered alfo that in cafe the bubbles we 
have been fpeaking of, were produced by the 
parcels of air latitant in the water, that air be- 
ing now got together to the top af the tube, 
though the air were again drawn out of the 
receiver, the taking off its preffure would not 
difclofe bubbles as before; and accordingly, 
the air being again pumped out, the water in 
the tube defcended as formerly : but for a great 
while we {carce faw one bubble appear, only 
when the receiver had been very much ex- 
haufted, and the water was fallen very low, 
there appeared near the bottom of the tube, 
certain little bubbles, which feemed to confift 
of fuch parcels of air as had not, by reafon of 
their fmallnefs, got up to the top of the water, 
with the more bulky and vigorous ones. And 
that which is not inconfideratle, is, that having, 
by letting in the air, forged up the water into 
the tube, we could not perceive that it afcended 
near the top, though we permitted the engine 
to remain unimplayed. for two or three nights 
together,and watched whether the water would 
fwell up and. fill the tube. And on this oc- 
cafion 1 remember, that having tried fuch an 


_experiment as this-with quickfilver inftead of 


water, in a tube of about a foot and a half 
long, wherein it might feem more hopeful to 
efcape bubbles ; yet upon the drawing down 
the quitkfilver as low as .we could, and letting 


in the external air upon it, we found that fome 
lurking particles of air were got up to the 
top of the tube, and hindered the quick- 
filver from being forced up again fo high. 
And though the quickfilver were by this 
means brought to appear a very clofe and 
lovely metalline cylinder, not mterrupted by 
inter{perfed bubbles as before; yet haying caufed 
the air to be again drawn out of the receiver, 
I could perceive feveral little bubbles to difclofe 
themfelves, faftened to the infide of the tube, 
near the bottom of it; and having purpofely 
watched one or two of the chiefeft, 1 had the 
pleafure to obferve, that though they grew 
bigger and bigger as the furface of the mer- 
curial cylinder fell nearer and nearer to them, 
fo as that at length they {welled into a confpi- 
cuous bulk ; yet upon the wary letting in the 
air upon them, they did not break, but pre- 
fently fhrunk up into a littlenefs that rendered 
them inconfpicuous. 

Wuencs it feems very probable, if not cer- 
tain; that even in the clofeft and moft pon- 
derous liqaors, and therefore much more in 
water, there may lurk undifcernable parcels of 
air, capable, upon the removal of the preffure 
of the ambient air (though but in part) and 
that of the liquor wherein it lurks, to produce 
confpicuous bubbles. And confequenuy, if it 
feem inconvenient to admit an elaftical power 
in the water, it may be faid that the {welling 
of the comprefied water in the er veffel 
lately mentioned, and the fpringing up of the 
water at the hole made by the needle, were 
not the effects of any internal Elater of the 
water, but of the {pring of the #nany little par- 
ticles of air difperfed through that water, and 
aéting upon it in their fudden recovering them- 
felves to a greater extent, than that to which 
a violent compreffion had reduced them. 

But though, from all thefe particulars, it 
feems manifeft that the bubbles we have been 
all this while treating of, were produced b 
fuch a fubftance as may be proper! aoe | 
called air; yet till we all hive had the op- 
portunity of making fome farther trials con- 
cerning the nature of the air, we fhall not refo- 
lutely determine whether or no air be a primo- 
genial body (if I may fo fpeak) that cannot 
now be generated or either into water 
or any other body. Yet in the mean while 
(becaufe it is an important queftion, and, if 
rightly determined, may ai conduce to the 
knowledge of the nature of the air) we think 
it not unht to make a brief mention of fome 
of the particulars which tT prefent occur to 
our thoughts in favour of either part of the 


queftionn = 8 es 12g 
‘First then, divers Natupalifts efteem the 
air (as well as other-elements) to. be ingenerable 
and incorruptible. And reafons plauGble c- 
nough may. be drawn to countenance this opi; 
nion, from, the confideration of that perma- 
nency that qught to belong to the,corparc 
principles of other bodies. | 
Negxr, experience may be pleaded to the 
fame purpofe, for I have read of fome who in 
vain attempted to turn air into water, ‘or wat 
into air, et nf 
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Tue diligent Schottustellsus, that amongft 
other rarities to be met with in that great re- 
pofitory of them, the Mufeum Kircherianum, 
thereis a round glafs with ‘a tapering neck 
near half full (as one may guefs by the icheme 
he annexeth) of ordinary fpring-water, which 
having. been hermetically fhut up there by 
Clavius the famous geometrician, the included 
water is to this day preferved, not only clear 
and pure, asif it were but newly put in; but 
(as it feems) without (in the leaft) turning 
into air, notwithftanding its having been kept 
there thefe fifty years: for he tells us, that the 
water hath continued there all this while with- 
out any diminution. 

Nor doth it appear in thofe glaffes, which 
for chymical experiments we ufually clofe with 
Hermes his feal (as they call it) that the included 
air doth, during its long imprifonment, not- 
withftanding the alteration it receiveth from va- 
rious degrees of heat, difcernably alter its na- 
ture. Whereas we plainly perceive in our di- 
eeftions and diftillations, that though water 
rhay be rarefied into invifible vapours, yetit isnot 
really changéd into air, but only divided by 
heat, and fcattered into very minute parts, 
which meeting together in the alembick or in 
the receiver, do prefently return into fuch water 
as they conftituted before. And we alfo fee, 
that even fpirit of wine, and other fubtle and 
fugitive fpirits, though they eafily fly into the 
air, and mingle with it, do yet in the glaffes 
of chymifts eafily lay afide the difguife of air, 
and refume the divefted form of liquors. And 
fo volatile falts, as of urine, hartfhorn, &c. 
though they will readily difperfe themfelves 
through the air, and play up and down in the 
capacity of an alembick or a receiver; yet.will 
they, after a while, faften themfelves to the 
infides of fuch glaffes in the form of falts. 

Besipes, fince air is confeffedly endowed 

with an elaftical power that probably proceeds 
from its texture, it appears not whatit is, that 
in fuch light alterations of water, as are by 
many ptefumed capable of turning it into air, 
can be reafonably fiippofed fo to contrive the 
particlés of water, as to give them, (and that 
pefmanently, ) the ftructure requifite to a fpring. 
I add the word petmanently,; becaufe the newly 
mentioned obfervations feem to argue the cor- 
pufcles of air to be irreducible into water, 
whereas the aqueous particles may perhaps for 
awhile be fo vehernently agitated, as to prefs 
almoft like fprings upon other bodies; yet upon 
the ceafing of the agitation, they quickly, by 
relapfing into water, difclofe themfelves to have 
beef nothing elfe whilft they counterfeited the 
air. 
Lastiy, the experiment formerly made in 
our engine with a piece of match, feems to 
evince, thateven thofelightand fubtilefumes (for 
the moft part not aqueousneither) intowhiclithe 
fire iffelf fhatters dry bodies, have no fuch 
{pring in them as the air, fince they were un- 
able to hinder or reprefs the expanfion of the 
air included in the bladder they furrounded. 

I RememBeER indeed, that thelearned 7o/e- 
phus Acofta, in his hiftory of the Weft Indies,. 


ote x he’ ellsus, that he faw in thofe parts fome grates of 
Lib.3.co. Vou. I. 


iron fo rufted and confumed by the air, that 
the metal being preffed between the fingers, 
diffolved (to ufe his words) to powder, as if 
it had been hay or parched ftraw. And {I re- 
tember too, that the accurate Varenius tells us, 
that in the iflands commonly called Azores, the 
air (and wind) is fo fharp, that in a fhort 
time it frets not only iron plates, but the very 
tiles upon the roofs of houfes, and reduceth 
themtoduft. And I have elfewhere mentioned 
fome recent obfervations of this kind. But it 
may be faid, that the abovementioned authors 
afcribe the recited effects chiefly to the winds, 
and that however the corrofion of the iron and 
the tiles may proceed not from the air itfelf, 
or any of its genuine parts, but from fome faline 
corpufcles difperfed through the air, and driven 
by the winds againft the bodies it is prefumed 
to fret. And that fuch volatile falts may co- 
pioufly afcend into the air, and yet retain their 
nature, as doth the more fixt falt in thefea-water, 
thefublimations offal-armoniack may fufiiciently 
evince. Not to mention, that I have fhewn 
fome friends a fecret kind of faline fubftance 
incomparably fubtler than fal-armoniack, which 
did not only eafily enough afcend itfelf, but 
carried up with it (and that in a very great pro- 
portion) the folid and ponderous body even 
of uncalcined gold in the form of fubtile exha- 
lations, which did afterwards faften themfelves 
to the upper parts of the veffels, and yet ma- 
nifeft themfelves to continue gold. We re- 
member alfo, that to try whether water could 
be turned into air, we once took an olipile, 
into which we had before conveyed fome water, 
and placing it upon Rindled coals when thé 
heat forced out a vehement ftream of aqueous 
vapours; we tied about the iteck of it, that of 
a bladder, which we had before emptied of air; 
and finding the zolipile after a while to blow 
up the bladder, we carefully tied it again, that 
the included fubftance might not get away. 
Then flipping it off from the zolipile, we con- 
veyed it into our receiver, to try whether or no 
that, which in part diftended the bladder, would 
appear by its {pring to be true air: whereby we 
found that upon the exfuction of the ambient 
air, the included fubftance expanded itfelf and 
the bladder to a very much greater bulk than 
it was of before. And for farther fatisfaCtion, 
having again taken out the bladder, we fuffered 
it to remain tied up till next morning, to try 
whether time, and the coldnef$ of the night, 
would make the contained fubftance relapfe in- 
to water: but the next morning we found it 
little lefs tumtd than before. I remember, I 
fay, that I once made this experiment; but I 
might fay in anfwer to it, that the chief reafon 
of my mentioning it, is, to let your Lordthip 
fee, how requifite it is to be circumfpect and 
confiderate, when we are to make and to build 
upon nice experirnents. For though I may 
feem to have ufed furfficient caution, yet after- 
ward confidering with my felf that the zolipile 
I had imployed was a very large one, and that 
it required much more care than one that hath 
not tried it would tmagare, to drive out all the 
air from a large xolipile, I eafily fufpeted that 
the diftenfion of the blatider in our pneutnatical 
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vefiel, might proceed not from the watery fteams 
that came out at the narrow mouth of the zo- 
lipile, and had very much wetted the bladder, 
but from the, rarefied air which in that fort of 
veffels is wont for a good while together to 
come out with the rarefied water: and accord- 
ingly having reiterated the experiment, I found 
it very difficult (by reafon of the fhrinking of 
the bladders upon their being heated, and of 


upon it, will prefently cover. it with water: it 
will be very pertinent to fubjoin a notable ex- 
periment that I remember I have met with, in 
the defcription given us by the induftrious 
Kircher, of feveral miufical engines. And 
(though it may fcem fomewhat prolix} we will 
recite what he delivers in his own words, which 
are thefe. 

Cum eodem tempore quo hee feripfi, 


SuUmnti Kicch, 
other experiments) to make it fo accurately as 
to deduce from it, that water may be rarefied 
into true air. 

_ Acarnst the other four above-mentioned 
confiderations, we cannot fpend time to frame 
objections, but muft forthwith proceed to the 
mention of thofe things that feem to argue that 
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air (at leaft fuch as produced our bubbles) may 
be generated of water and other bodies. 

First then, we have found by experience 
that a vapid air, or water rarefied into vapour, 
may at leaft for a while emulate the elattical 
power of that which is generally acknowledged 
to betrueair. For if you take a good zolipile, 
with a moderately {trong and flender neck, and 
filling it with water, lay it upon quick coals, 
you may, aftera while, obferve fo great apreffure 
by fome of the parts contained in the zeolipile 
upon others, that the water will fometimes be 
thrown up into the air above three or four foot 
high; and if you then take the zolipile almoft 
red-hot from off the fire, you may perceive 
that the water will, for a longer time than one 
would eafily imagine, continue to be fpouted 
out ina violent ftream. And if there remains 
but little water in the zolipile when ’tis taken 
very hot from the fire, immerfing the neck of 
it into cold water, you will find, that after it 
begins to fuck in fome water, there will be 
made from time to time ftore of large bubbles 
in that water wherein the neck was plunged. 
Which bubbles feem manifeftly to proceed from 
hence, that for a while the heat in the zolipile 
continues {trong enough to rarefy part of the 
water that is fucked in, and expel it in the form 
of vapours through the water incumbent on the 
pipe. Ifalfo when the zolipile is almotft full 
of water, and therefore can contain but little 
air; you holda coal or brand in that ftream of 
vapours that iffues out of the narrow mouth of 
it, you will find this vapid or rorid air (if I 
may fo call it) to blow the fire very {trongly, 
and with a roaring noife. And that it be not 
faid that it is by the external air which the aque- 
ous fteams drive before them, and not by the 
fteams themfelves, that the blaft is made and 
the flame excited; it hath been obferved, that 
by approaching the coal or brand almott to the 
mouth of the xolipile, the wind appeared more 
vehement, than if the body to be kindled were 
held fome inches off. 

Bur in regard the elaftical power of the 
ftream, iffuing out of an zolipile, feems ma- 
nifeftly due to the heat that expands and agitates 
the aqueous particles whereof that {tream con- 
fifts, and that fuch rapid winds feem to be but 
water {catered into little parts and fet a-moving ; 
fince we find, that holding a knife, or any folid, 
fmooth, and clofe body againft the ftream that 
iffues out of the zolipile, the vapours condenfing 


in modum cribri pluribus foraminibus pertuft. 
Paulo infra canalisG aquam advebens infereba- 
tur in FL eidem epiftomium parabat exitum. 
Aqua itaque per canalem G maximo impetu ruens 
vebementifimum ventum mox intus excitabat; 
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Debet autem camera illa fituari in loco quian- 
tuin fieri pote ficciori, ita ut longo canali aqua 
intra eam derivetur, ne locus humiditate [ud or- 
L4anis officiat. 

Tuus far the ingenious Kircherus, whom I 
the rather cite, becaufe although I have been in- 
formed of divers ventiducts (as they call them) 
by very knowing travellers that have obferved 
them; yet this relation of our author being very 
punctual, and delivered upon his own particu- 
lar experience, hath, I confefs, made me with I 
had had the good fortune when I was at Rome, 
totakenotice of thefe organs; or that] had now 
the opportunity of examining of fuch an expe- 
riment. For, ifupon a ftrict enquiry I fhould 
find that the breath that blows the organs doth 
not really upon the ceafing of its unufual agi- 
tation by little and little relapfe into water, I 
fhould ftrongly fufpect that it is poflible for 
water to be calily turned into air. J remember 
indeed, that we have formerly taught, thar 
therelurks an interfperfed air inthe pores of ordi- 
nary water, which may poffibly be ftruck out 
by the brcaking of the water in its fall into the 
/tolian chamber, (as he calls it.) But in regard 
the fcheme feems to reprefent that chamber as 
clofely fhut, and thereby forbids us to fuppofe 
that any air is carried into it, but what is latitant 
in the water, it will fcarce feem probable (to 
him who remembers how fmall_a proportion of 
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_air that appeared to be, when its ratefication 
ceafed, which was concealed inthe water wefreed 
from bubbles in our receiver) that fo little air as 
is commonly difperfed through water, fhould be 
able, in fo little water as was requifite for fo {mall 
aroom, to make fo vehement a wind as our 
author here tells us of. I have fometime there- 
fore fufpected, that in this cafe the wind may 
be produced by {mall particles of the water it 
felf, forcibly expelled out of the chamber into 
the organs. And to the objection, to which I 
forefaw this guefs to be liable, namely, that, 
no heat intervening, there appeared nothing 
that fhould raife the water into exhalations, 
and give them an impulfe; I thought it might 
be faid, that motion alone, if vehement enough, 
may, without fenfible heat, fuffice to break 
water into very minute parts, and make them 
afcend upwards, if they can no where elfe more 
eafily continue their agitation. For I remem- 
ber that travelling betwixt Lyons and Geneva, 
I faw, not very far out of the way, a place 
where the river of Rhone, coming fuddenly to 
be ftraitened betwixt two rocks, fo near each 
other, that a man may, (ifmy memory fail 
me not) ftand aftride upon both at once; that 
rapid ftream dafhing with great impetuofity a- 
gainft its rocky boundaries, doth break part of 
its water into fuch minute corpufcles, and put 
them into fuch a motion, that paffengers ob- 
ferve at a good diftance off, as it were a mitt 
arifing from that place, and afcending a good 
way upinto the air. Such, I fay, was my fut 
picion touching the wind we have been confi- 
dering ; but it feems fomething odd that aque- 
Ous vapors fhould, like a dry wind, pafs 
through fo long and tortuous a pipe of lead, as 
that defcribed by our author, fince we fee in 
the heads of ftills, and the necks of zolipiles, 
how quickly fuch vapours are even by a very 
little cold recondenfed into water. But to this 
alfo fomething may be {pecioufly replied; 
wherefore contenting my felf to have mentioned 
our author’s experiment as a plaufible, though 
not demonftrative proof, that water may be 
tran{muted into air, we will pafs on to men- 
tion in the third place another experiment, 
which we tried in order to the fame enquiry. 

We took a clear glafs bubble (capable of 
containing by puefs about three ounces of wa- 
ter) with a neck fomewhat long and wide, of 
a cylindrical form; this we filled with oil of 
vitriol and fair water, of each almoft a like 
quantity, and cafting in halfa dozen {mall iron 
nails, we ftopt the mouth of the glafs (which 
was top full of liquor) with a flat piece of dia- 
palma provided for the purpofe, that, accom- 
modating itfelf to the furface of the water, the 
air might be exquifitely excluded: and fpeedily 
inverting the phial, we put the neck of it into 
afimall wide-mouthed glafs, that ftood ready, 
with more of the fame liquor in it, to receive 
it. As foon as the neck had reached the bot- 
tom of the liquor it was dipped into, there 
appeared at the upper part (which was before 
the bottom) of the phiala bubble, of about 
the bignefs of a pea, which feemed rather to 
confift of finall and recent bubbles, produced by 
theattion of the diffolving liquor upon the iron, 


than any parcel of the external dir thar niight 
be fufpected to have got in upon the inverfion 
of the glafs, efpecially fince we gave time to 
thofé little particles of air which were carried 
down with the nails into the liquor to fly up 
again. But whence this firft bubble was pro= 
duced, is not fo material to our experiment, 
in regard it was fo {mall: for foon after we 
perceived the bubbles produced by the action 
of the menftruum upon the metal, afcending 
copioufly to the bubble named, and breaking 
into it, did foon exceedingly increafe it, and 
by degrefs deprefs the water lower and lower, 
till at length -the fubftance contained in thefe 


bubbles poffeffed the whole cavity of the glafs 
Phial, and almoft of its neck too, reaching 
much lower in the neck than the furface of the 


ambient liquor, wherewith the open-mouthed 
glafs was by this means almoft replenifhed. 
And becaufe it might be fufpected that the de- 
preffion of the liquor might proceed from the 
agitation whereinto the exhaling and imprifo- 
ned {teams were put, by that heat which is 
wont to refult from that a€tion of corrofive 
falts upon metals, we fuffered both the phial 
and the open-mouthed glafs to remain as they 
were, in a window, for three or four days and 
nights together ; but looking upon them feve- 
ral times during that while, as well as at the 
expiration of it, the whole cavity of the glafs 
bubble, and moft of its neck, feemed to be 
poffeffed by air, fince by its {pring it was able 
for fo long to hinder the expelled and ambient 
liquor from regaining its former place. And 
it was remarkable, that juft before we took the 
glafs bubble out of the other glafs, upon the 
application of a warm hand to the convex part 
of the bubble; the imprifoned fubftance readily 
dilated it felf like air, and broke through the li- 
quor in divers bubbles fucceeding one another. 

Havin alfo another time tried the like ex- 
periment with a fmall-phial, and with nails 
diffolved in aqua fortis, we found nothing incon- 
gruous to what we have now delivered. And 
this ciccumftance we obferved, that the newly 
generated fteams did not only poffefs almoft ail 
the whole cavity of the glafs, but divers times 
without the affiftance of the heat of my hand, 
broke away in-large bubbles through the ambi- 
ent liquor into the open air: fo that thefe expe- 
riments with corrofive liquors, feemed mani- 
feftly enough to prove, though not that air 
may be generated out of the water, yet that in 
general air may be generated anew. 

Last1y, to the foregoing arguments from 
experience we might eafily fubjoin the authority; 
of Ariftotle, and of (his followers) the{chools, who 
are known to have taught, that airand water 
being {ymbolizing elements, (in the quality of 
moifture) are eafily: tranfniutable into one ano- 
ther. But we fhall rather to the foregoing ar- 
gument add this, drawn from reafon, that if, 
as Leucippus, Democritus, Epicurus and others, 
followed by divers modern Naturalifts, have- 
taught, that the difference of bodies proceeds 
but fromthe various magnitudes, figures, moti- 
ons, and textures of the {mall parts they con- 
fift of, (all the qualities that make them differ, 
being deducible from thence) there; appears par 
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reafon why the minute parts of water, and o- 
ther bodies, may not be fo agitated or conneét- 
ed as to deferve the name of air. For if we 
allow the Cartefian hypothefis, according to 
which, as we noted at the beginning of this 
letter, the air may confift of any terrene or 
aqueous corpufcles, provided they be kept 
fwimming in the interfluent celeftial matter ; it 
is obvious that air may be as often generated as 
terreftrial particles, minute enough to be carried 
up and down, by the celeftia] matter, afcend 
into the atmofphere. And if we will have the 
air to be a congeries of little fender fprings, 
it feems not impoffible, though it be difficult, 
that the {mall parts of divers bodies may by a 
lucky concourfe of caufes be fo connected, as 
to conftitute fuch little fprings, fince (as we 
note in another treatife) water in the plants it 
nourifheth is ufually contrived into tpringy bo- 
dies, and even the bare altered pofition and 
conneétion of the parts of a body may fuffice 
to give it a {pring that ic had not before, as 
may be feen in a thin and flexible plate of fil- 
ver ; unto which, by fome ftrokes of a hammer, 
you may give a {pring, and by only heating 
it red-hot, you may make it again flexible as 
before. 

Tuese, my Lord, are fome of the confide- 
rations at prefent occurring to my thoughts, 
by which it may be made probable, that air 
may be generated a-new. And though it be 
not impoffible to propofe objections againft 
thefe, as well as againft what hath been repre- 
fented in favour of the contrary doctrine; yet 
having already almoft tired my felf, and I fear 
more than almoft tired your Lordfhip with fo 
troublefome an inquiry after the nature of bub- 
bles, I fhall willingly leave your Lordfhip to 
judge of thearguments alledged on either fide; 
and I fhould fcarce have ventured to entertain 

ou fo long concerning fuch empty things as 
the bubbles, which have occafioned all this dif- 
courfe, but that I am willing to invite you to 
take notice with me of the obfcurity of things, 
or the dimnefs of our created intellects, (which 
yet of late too many fo far pefume upon, as ei- 
ther to deny or cenfure the Almighty and Om- 
nifcient Creator himfelf) and to learn hence 
this leffon, that there are very many things 
in nature that we difdainfully overlook as ob- 
vious or defpicable, each of which would ex- 
ercife our underftandings, if not pofe them 
too, if we would but attentively enough con- 
fider it, and not fuperficially contemplate, but 
attempt fatisfactorily to explicate the nature 
of it. 


EXPERIMENT XXIIL 


INCE the writing of the twenty-firft and 

twenty-fecond experiments (and notwith- 
ftanding all that hath been on their occafion 
delivered concerning bubbles) we made fome 
farther trials in profecution of the fame inquiry 
whereto they were defigned. 

WE chofe then, amongft thofe glaffes which 
chymifts are wont to call philofophical eggs, 
one that containing about nine ounces of wa- 
ter, had a neck of half an inch in diameter at 

i 


the top, and as we gueffed, almoft an inch at 
the bottom ; which breadth we pitched upon 
for a reafon that will by and by appear : then 
filling it up with common water to the height 
of about a foot and an half, fo that the upper 
part remained empty, we fhut it into the re- 
ceiver, and watched what would follow upon 
pumping, which proved that a great part of 
the air being drawn out, the bubbles began to 
difcover themfelves at the bottom and fides of 
the glafs; and increafing, as the air was more 
and more drawn away, they did from time to 
time afcend copioufly enough to the top of 
the water, and there quickly break; but by 
reafon that the widenefs of the glafs allowed 
them free paffage through the water, they did 
not appear as in the former experiments to 
make it {well: the water fcarce ever rifing at 
all above the mark affixed to its upper furtace, 
when it was put in; and upon the return per- 
mitted to the outward air, and confequently 
the fhrinking in of the remaining bubbles, the 
water feemed to have loft of its firft extent, 
by the avolation of the formerly interfperfed 
air. 

Brine willing likewife to try whether di- 
ftilled-water were, by having been divided into 
minute parts, and then re-united, more or lefs 
difpofed to expand itfelf than water not diftil- 
led ; we took out of our laboratory fome care- 
fully diftilled rain-water, and put about two 
ounces of it into a round glafs-bubble, with a 
very {mall neck (not exceeding the fixth part 
of an inch in diameter) which we filled half 
way to the top, and then conveyed it into the 
recétver ; the iffue was, that though we drew 
out more air than ordinary, yet there appeared 
not the leaft incumefcence of the water, nor 
any afcending bubbles. 

Bur fufpecting that either the {mall quan- 
tity of the water or the figure of the veffel 
might have an intereft in this odd phzeno- 
menon, we took the lately mentioned philofo- 
phical egg, and another not much differing 
from it ; the former we filled up with diftilled 
rain-water to the old mark, and into the latcer 
we put a long cylinder or rod of folid glafs to 
{traiten the cavity of the neck by almoft filling 
it up; and then pouring fome diftilled water 
into that alfo, till it reached within fome fin- 
gers breadth of the top, the eggs were let down 
into the receiver. In this experiment the air 
was fo far drawn forth, before there appeared 
any bubble in either of the glaffes, that the dif- 
parity betwixt this and common water was ma- 
nifeft enough. But at length, when the air 
was almoft quite pumped out, the bubbles be- 
gan to difclofe themfelves, and to increafe as 
the preffure of the air in the receiver decreafed. 
But whereas in the firft mentioned philofophi- 
cal egg the bubbles were very {mall, and never 
able to {well the water, that we took notice of, 
at all above the mark; in the other, whofe 
neck, as we lately faid, was ftraitned, and their 
paffage obftructed, great numbers of them, 
and bigger, faftened themfelves to the lower . 
end of the glafs-rammer (if we may fo call it) 
and gathered in, fuch numbers between that 
and the fides of the neck, that the water siti 
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about 4 finger’s breadth above the mark, 
though upon the admitting of the external air 
it relapfed to the former mark, or rather fell 
fomewhat below it. And although thereupon 
in the firft named veffel all the bubbles pre- 
fently difappeared, yet in the other we ob- 
ferved, that divers remained faftened to the 
lower part of the glafs-rammer, and continued 
there, fomewhat to our wonder, for above an 
hour after, but contracted in their dimenfions, 

Moreover, having fuffered the glaffes to 
remain above twenty-four hours in the receiver, 
we afterwards repeated the experiment to try 
what change the exfuction of the external air 
would produce in the water, after the internal 
and latitant air had (as is above recited) in great 
meafure got away in bubbles, and whether or 
no the water would, by ftanding, re-admit any 
new particles of air in the room of thofe that 
had forfaken it. But though we exhaufted the 
receiver very diligently, yet we fcarce faw a 
bubble in either of the glaffes ; notwithftanding 
which, we perceived the water to rife about 
the breadth of a barley-corn, or more, in the 
neck of that glafs wherein the folid cylinder 
had been put ; the liquor in the other glaf not 
fenfibly fwelling. 

Anp laftly, upon the letting in of the air, 
the water in the ftraitened neck foon fubfided 
to the mark above which it had fwollen; which 
whether it ought to be afcribed to the fame 
{mall expanfion of the parts of the water it felf, 
or to the rarefaction of fome yet latitant air 
broken into fuch {mall particles, as to efcape 
eur obfervation, feems not eafily determinable, 
without fuch farther trials, as would perhaps 
prove tedious to be recited as well as to be 
made ; though I was content to fet down thofe 
already mentioned, that it might appear, how 
requifite it is in nice experiments to confider 
variety of circumftances. 


EXPERIMENT XXIV. 


FTER having thus difcovered what o- 
peration the exfuction of the ambient air 

had upon water, we thought good to try alfo 
what changes would happen in other liquors 
upon the: like taking off the preffure of the 
external air. We took then a glafs ego, fome- 
what bigger than a turkey’s egg, which had 
along neck or ftem of about a third part of an 
inch in diameter ; and filling it up with fallad- 
oil, until it reached above half way to the top 
of the neck, we inclofed it in the receiver, to- 
gether with common water in a refembling yef- 
fel, that we might the better capa eal together 
the operation of the exfuction of the air upon 
thofe two liquors. The pump being fet on 


work, there began to appear bubbles in the oil 


much fooner than in the water, and afterwards 


they alfo -afcended much more copioufly in the, 


former liquor than inthe latter: nay, and when 
by having quite.tired the pumper, and almoft 
our.own patience, we,gave aver, the bubbles 
rofe almoft (if not altogether) insas great num- 


bers as ever, infomuch that none of the various. 


liquors. we tried either before. or-fince, feemed 
to a more. with aérial particles than did 
. VOL. 


this oi]. In which it was farther remarkable, 
that between the time it was fet into the recei- 
ver, and that, at which we could get ready to 
pump, it fubfided notably (by guefs about half 
an inch) below the mark it reached before it 
was put in, 

Arter this expreffed oil, we made trial of 
a diftilled one; and for that purpofe made 
choice of the common oil or fpirit (for in the 
fhops where it is fold, the fame liquor is pro- 
mifcuoufly called by either name) of turpentine, 
becaufe it was only of that chymical oil we 
had a fufficient quantity: which, being put 
into a {mall glafs-bubble with a flender neck, 
fo as to fill it about two inches from the top, 
did, upon the evacuating of the receiver, pre- 
fent us with great ftore of bubbles, moft of 
which rifing from the bottom, expanded them- 
felves exceedingly in their afcent, and made 
the liquor in the neck to fwell fo much by de- 
grees, that at length it divers times ran over 
at the top : by which means we were hindered 
from being able to difcern upon the letting in 
of the air, how much the fubfidence of the oil 
below the firft mark was due to the recefs of 
the bubbles. 

Havine likewife a mind to try, whether as 
{trong a folution of falt of tartar in fair water 
as could be made (we having then no oil of 
tartar. per deliquinm at hand) though it be ac- 
counted, quickiilver excepted, the heavieft of 
liquors, would afford us any bubbles; we put 
in a glafs-ege full of it at the fame time with 
other liquors, and found, that they did long 
yield ftore of bubbles before any difcovered 
themfelves in the liquor of tartar ; and having 
purfued the experiment, it appeared, that of 
all the liquors we made trial of, this afforded 
the feweit and {malleft bubbles. 

Spirit of vinegar being tried after the fame 
manner, exhibited a moderate number of bub- 
bles, but fcarce any thing elfe worth the men- 
tioning. 

Nor could we in red wine, tried in a glafs- 
egg, take notice of any thing very obfervable. 
For though upon the exfuction of the air the 
bubbles afcended in this liquor, as it were in 
fhoals, and fhifted places among themfelves in 
their afcent ; yet the intumefcence of the whole 
bulk of the liquor was fcarce at all fenfible, the 
bubbles moft commonly breaking very foon 
after their arrival at the top, where during their 
ftay they compofed a kind of hallow froth, 
which alone appeared higher in the neck of the 
glafs than was the wine when it was let down. 
Neither yet did milk, conveyed into our pneu- 
matical veffel, prefént us: with any thing me- 
morable, fave that (as it feemed by reafon of 
forme unctuoufnefs of the liquor) the bubbles 
not eafily breaking at the top, and thrufting 
up one another, made the intumefcence appear 
much greater than that of common water. 

We likewife conveyed hen’s eggs into the 
receiver, but,.after the exfuction of the air, 
took them out whole again, That which in- 
Vited us to put them in, was, that (as per- 
haps we mention in other papers) we had a- 
mong other experiments of cold, made eggs 
burft, by freezing them —_ doors with ssa 
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and falt; the ice, into which the aqueous parts 
of the ege were turned by the cold, fo diftend- 
ing (probably by reafon of the numerous bub- 
bles wont to be obfervable in ice) the outward 
parts of the egg, that it ufually cracked the 
fhell, though theinner membrane, that involved 
the feveral liquors of the egg, becaufe it would 
{tretch and yield, remained unbroken. And 
hereupon we imagined, that in our engine it 
might appear, whethet or no there were any 
confiderable fpring, either in any of the liquors, 
or in any other more fpiritous fubftance in- 
cluded in the egg. 

We took alfo fome fpirit of urine, carelefly 
enough deflegmed, and put it into the fame 
glafs (firft carefully fcoured and cleanfed) 
wherein we had put the oil olive above men- 
tioned: we took alfo another glafs, differing 
from a glafs egg, only in that its bottom was 
flat, and filled’ it up to about + of the neck 
(which was wider thar that of the egg) with 
rectified fpirit of wine. 

We took alfo another glafs-ege; and having’ 
filled it with common water till it reached to 
the middle of the neck, we poured toit of the 
fame fpirit of wine, till it reached about an 
inch higher. 

Turse three glaffes having matks fet on 
them, over againft the edges of the contained 
Jiquors, were put into the receiver; and that 
Beginning to be evacuated, the bubbles in all 
the three liquors began to appear. The mixture 
of the fpirit of wire and water difclofed a great 
ftore of bubbles, efpecially towards the top; 
but {carce afforded us arly thing worth the re- 
membritg. The fpitit of urine ap eared to 
fwell near an inch and. an half above the mark; 
ahd befides that, ferit forth ftore of bubbles, 
which made a kind of froth at the upper part 
of it. And above that fpume, there appeared 
eight or ten great bubbles one above another, 
in a Very decerit order, each of them coniti- 
tuting, as it were, a cylinder of about half an 
inch high, ‘and as broad as the internal cavity 
ofthe neck: fo that all the upper part of the 
réck (for thefé bubbles reached to the top) 
{teniéd to be divided into almoft equal parts by 
ceitain “diaphragms, confifting of the \ coats 
of the bubbles, witoft edges appeartd like fo 
many rings fifpended one above another. 

In the {pirit of wine there did arife a great 
multitude of bubbles, even till wearinefs did 
make us give over the éxperiment. And in 
théfe bubbles two or three things were remark- 
able; as firft, that they aftended with a very 
ndtable celefity; next, that being arrived at 
the top, they madeno ftay there: and yet, 
notwithftanding the great thinhefs and fpiri- 
roufnefs of the liquor, did} before they broke, 
lift up the uppef fiirface of it, and for a tno- 
meént or fwo form theréof athin film or fkin, 


which’ appeared protubefant above the reft of* 


the filperficies like a fmall hemifptrere. ~ “Thitd- 
pete they afcended fireight tp’, whereas 
thot produted “at the lower patt “of the veffel, 
conthining the thixture of the water and {pint 


of wine, afcerided with a wavering or wrigelin : 


métien,. whereby they deftribed an indente 


line, “ Laftly, it was obfervable in the fpirit of 


wine (and we took notice of the like im the 
oil of turpentine lately mentioned ); that not only 
the bubbles feemed to rife from certain deter- 
minate places at the bottom of the glafs, bur 
that in their afcenfion they kept an almoit equal 
diftanee from each other, and followed one 
another ina certain order, whereby they feemed 
part of fmall bracelets, confifting of equally 
little incontiguous beads, the lower end of each 
bracelet being, asit were, faftened to a certain 
point at the bottom of the glafs. 

Tue air being fparingly let into the receiver, 
the great bubbles formerly mentioned.as incum- 
bent upon one another, in that glafs that con- 
tained the fpirit of urine, were by orderly de- 
grees leffened, till at length they wholly fub- 
fided. Notwithftanding the recefs of fo many 
bubbles, as brokeon the top of thefpirit of urine, 
duting: all the time of the experiment; yet it 
fcarcely appeared at all to be funk below the 
mark: nor did the mixture of ipirit of wine 
and water confiderably fubfide. But that is 
nothing to what we obferved in the {pint of 
wine; tor not only it confpicuoufly expanded 
itf€lf in the neck of the vefiel that contained it, 
notwithftanding the largenefs of it, and that 
the bubbles were wont to break at the top of it 
almoft as foon as they arrived there; but upon 
the re-admiffion of the external air, the fpirit of 
wine retained its newly acquired expanfion. 
And though we let it alone for near an hour to- 
gether, in expectation that it might fubfide; 
yet when we took it out, we found it till fwell- 
ed between a quarter and halfan inch above 
the mark; and although it was not eafily ima- 
ginable, how this phanomenon could proceed 
from any miftake in trying the experiment, 
yet the ftrangenefs of it invited me to repeat it 
with frefh {pirit of wine. Which, {welling in 
the neck as formerly, I left all night in the re- 
ceiver, allowing free accefs to the external air 
at the ftop-cock; and the next day found it 
ftill expanded as before, fave that it feemed a 
little lower: which decrement perhaps proceeded 
from the avolation of fome of the fugitive parts 
of fo volatile a liquor. And for better atif- 
faétion having taken out the glafs, and con- 
fidered it in the open air, and ata window, I 
could not find, that there were any remaining 
bubbles, that could occafion theperfevering and 
admired expanfion. 


EXPERIMENT XXV. 


there might be, asto gravity and levity 
between air expanded under water, and itfelf 
before fuch expanfion; we took two very {mall 
phials, fuch as chymical effences (as they call 
them) are wont to be kept in, and of the fize 
and fhape expreffed by the eighth figure. Into 
one of thefe we put fo much of a certain pon- 
derous mercurial mixture (happening to be then 
at hand) that the mouth being ftopt with a 
little foft wax, the-ylafs would juit fink in water 
and no more. This we let fall tothe bottom of a 
wite-mouthed ctyftal jar, filled with about 
half a pint of common water, and into the fame 
veffel we-funk the other effence-glafs a, 
wit 


| pes defirous to difcover what difference 
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with as much water in it as was more than fuf- 
ficient to make it fubfide. Both thefe funk 
with their mouths downwards, the former be- 
ing about three quarters full of air, the latter 
containing in it abubble of air, that was gueffed 
to be of the bignefs of half pea: this done, 
the wide-mouthed glafs was let down inta the 
receiver, and the way of employing the engine 
was carefully made ufe of. 

Tue fuccefs was, that having drawn out a 
pretty quantity of air, the bubbles began to 
difcléfe themfelves in the water, as in the for- 
mer experiments; and though for a good while 
after the bubbles afcended in fwarms from the 
lower parts of the water, and haftily broke at 
the top; yet we profecuted the experimeng fo 
long without feeing any effect wrought upon 
the effence-hottles, that we began to defpair of 
feeing of them nfe. But continuing to ply the 
pump, that little gla{s, whofe mouth was opened, 
came to the top of the water, being, as it were, 
buoyed up thither by agreat number of bubbled, 
that had faftened themfelves to the fides of it; 
{wimming thus with the mouth downward, 
we could eafily perceive, that the internal air 
above mentioned had much dilated itfelf, and 
thereby feemed to have contributed to the e- 
merging of the glafs, which remained floating, 
notwithftanding the breaking and vanifhing of 
moft of the contiguous bubbles. Being hereb 
incouraged to perfift in pumping, we Served, 
with fome pleafure, that at each time we turned 
the key, the air in the little glafs did manifeftly 
expand itfelf and thruft out the water, gene- 
rally retaining a yery protuberant furface, where 
it was contiguous to the remaining water. And 
when after divers exfuctions of the air in the 
receiver, that in the phial fo dilated itfelf as to 
expel almoft all the water, it rurned up its mouth 
towards the furface of the water in the jar, and, 
there delivered a large bubble, and then relapfed 
into its former floating pofture. And this ex- 
periment taught us, among other things, that 
it was a work of more time and labour than we 
imagined, to exhauft our engine as much as it 
may be exhaufted; for, although before the 
emerging of the {mall phial, we did (as hath 
been touched already) think we had very con- 
fiderably emptied the receiver, becaufe there 
feemed to come out but very little or almoft no 
fenfible air at each exfuétion into, and out of 
the cylinder; yet afterwards, at each drawing 
down cker, the air included in the phial 
did manifeftly dilate itfelf fo long, that it did 
no Jefs than nine times turn its mouth upwards, 
and difcharge a bubble by conjecture about the 
bignefs of a pea, after the manner newly recited. 
Burasfor that phial, which had the weight in it, it 
rofe not at all. Sothat being not able by quick 
pumping tp gain another bubble from the air 
in the fwimming glafs, which proceeded from 
fome fmall leaks in the veffel, though it held in 
this experiment. more dtanch than was ufual, 
we thought fit. te Jet in Jeifurely the air from 
Without, wpon whofe admiffien that within the 
phial: thrinking upto a very marrow compals, 
the glfs did;_bs we expatted, fall down to the 
bétthm-ofthe jar. - 

: Biz: being cefinens, before we proceed to 


any new experiment, to try once more whe- 
ther the little glafs, thar had the weight in 
it, might not alfo be raifed; after we had 
fuffered the engine to yemain clofed as ic 
was, for five or fix hours, the pump was 
again plied with fo much obftinacy, that not 
only about the upper part of the jar there ap- 
peared a good number of bubbles (but very 
much fmaller than thofe we faw the firft time) 
but afterwards, there came from the bottam of 
the jar bubbles about the bignefs of {mall peas, 
which, the pump heing ftilt keps going, follawéd 
one another to the number of forty, comifig 
from the ftopt phiials whofe mouth, it feems, 
had not been fhut. fo ftrongly and clofely, but 
that the included air, dilating itfelf by its own 
{pring, made itfelf fome little paflage betwixt 
the wax and the'glafs, and got away in thefe 
-bubbles: after which, the unftopt glafs began 
to float again, the air fhut up in it being ma- 
nifeftly fo, dilated as to expel a good part of the 
water, but not fo much as to break quite tha- 
ough, ind at Jength, when our expectation 
of it wag almoft tired out, the heavier of the 
two phials began to come aloft, and immedi- 
ately to fubfideagain; which appeared to be oc- 
cafioned by the air within it, whofe bulk and 
{pring being weakened by the recefS of the forty 
bubbles before mentioned, it was no longer able, 
as formerly, to break forcibly through the in- 
cumbent water; but forming a bubble at the 
mouth of the glafs, buoyed it up towards the 
top, and there getting away, leftit to fink again, 
till the preffure of the air in the receiver being 
farther taken off, the air in the phial was per- 
mitted ta expand idfelf farther, and to create 
another bubble, by which it was again for a 
while carried up, And it was remarkable, 
that though after having emptied the receiver 
as far as well we could, we ceafed from pump- 
ing, yet the veffel continuing more ftanch than 
it was wont, this afcent and fall of the phial 
was repeated to the ‘ninth time; the included 
air, by reafon of the finallnef§ of the vent at 
which it muft pafs out, being not able to get 
away otherwife ‘than by little and little; and 
confequently, in divers fuch parcels as were 
able to conftitute bubbles, each of them big 
enough to raife the phial, and -keep it aloft unul 
the avolation of that bubble, Whereby it may 
appear, that the grand rule in Hydroftaticks, 
that a body will {wim in. the water, in cafe it 
be lighter than as much of the water as equals 
it in bulk, will hold likewife, when the preffiure 
of the atmofphere is in very great meafure, if 
not when it is totally taken off from the liquor 
and the body: though it were worth inquiring, 
what it is, that fo plentifully concurs to fill the 
bubbles made in our experiment by the fo much 
expanded air, For to fay: with the old Peri- 
patetick {chools, that the air in rarefa¢tion may 
acquire a new extent, without the admiffion of 
any new fubftance, would be an account of the 
Phenomenon very much out of date, and 
which, I fuppofe, our modern naturalifts would 
neither give nor acquiefce in. 
I'Know not whether it may be requifite to 
add, thatiin this experiment, asin the former, 
the outward air, being Jet in, did foon preci. 
pitate 
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pitate the floating phial. But I think it will 
not be amifs to note, that (congruoufly to what 
hath been above recorded of the vaft expanfion 
of the air) the water, which in the heavier phial 
fucceeded in the room of thofe forty odd, if 
not fifty great bubbles of air, which at feveral 
times got out of it, amounted but to a very 
inconfiderable bignefs. 


EXPERIMENT XXVI. 


T having been obferved by thofe, that have 
confidered what belongs to pendulums (a 
fpeculation, that may, in my poor judgment, 
be highly ufeful to the Naturalifts) that their 
vibrations are more flowly made, and that 
their motion lafts lefs in a thicker, than in a 
thinner medium; we thought it not amifs to 
try, ifa pendulum would fwing fafter, or con- 
tinue fwinging longer in our receiver, in cafe 
of exfuétion of the air, than otherwife. Where- 
fore we took a couple of round and polifhed 
pendulums of iron or fteel, of equal bignefs, 
as near as we could get the artificer to make 
them; and weighing each of them twenty 
drachms, wanting as many grains: one of 
thefe we fufpended in the cavity of the receiver 
by avery flender filken ftring, of about feven 
inches and a half in length, from the cover of 
the receiver to which it is faftened. Then (by 


‘inclining the engine) we made the pendulum 


fwing to and fro in it, and defcribe as long 
arches, as in the capacity of fo brittle a veffel 
we thought fafe and convenient. And one of 
the affiftants telling the recurfions of the other 
pendulum hanging in the free air, by a ftring 
of about the fame length, we fhortened and 
lengthened this other pendulum, till it appeared 
to keep the fame pace in its vibrations with 
that fhut up in the receiver. Then having 
carefully drawn away the air, we did again fet 
the pendulum, in the receiver a vibrating; and 
giving the other pendulum fuch a motion as 
made it defcribe an arch, according to one’s 
guefs, equal to that of the included pendulum, 
we reckoned, one of us, the recurfions of that 
pendulum, which was {winging within the re- 
ceiver; and another of us that, which was 
moving in (that which one would think a 
much more refitting medium) the air. But 
once, one of us reckoned near two and twenty 
recurfions of the included pendulum, whilit 
the other reckoned but twenty of the pendulum 
that vibrated without. And another time alfo, 
the former of thefe pendula was reckoned to 
have made one and twenty recurfions, wherein 
the other made but twenty: yet this experi- 
ment feemed to teach us little, fave that the 
difference betwixt the motion of fuch a pendu- 
lum in the common air, and in one exceed- 
ingly rarefied, is fcarce fenfible in veffels no 
bigger than our receiver; efpecially, fince 
though during this experiment it held very well, 
yet we could not fuppofe it to be altogether de- 
void of air. We obferved alfo, that when the 
receiver was full or air, the included pendulum 
continued its recurfions about fifteen minutes 
(or a quarter of an hour) before it left off 
{winging; and that after the exfuction of the 


air, the vibration of the fame pendulum (being 
frefh put into motion) appeared not (by a mi- 
nute watch) to laft fenfibly longer. So that 
the event of this experiment being other than 
we expected, fcarce afforded us any other fa- 
tisfaction, than that of our not having omitted 
to try it. And whether, in cafe the trial be 
made with a pendulum much lefs difpropor- 
tionate to the air than fteel is, the event will 
much better anfwer expectation, experience 


may be confulted. 


EXPERIMENT XXVUHU. 


HAT the air is the medium, whereby 
founds are conveyed to the ear, hath 

been for many ages, and is yet the common 
do¢trine of the fchools, But this received opi- 
nion hath been of late oppofed by fome philo- 
fophers upon the account of an experiment 
made by the induftrious Kircher, and other 
learned men; who have (as they affure us) 
obferved, that if a bell, with a fteel clapper, 
be fo faftened to the infide of a tube, that upon 
the making the experiment de vacuo with that 
tube, the bell remained fufpended in the de- 
ferted {pace at the upper end of the tube: and 
if alfo a vigorous load-ftone be applied on the 
outfide of the tube to the bell, it will attract 
the clapper, which upon the removal of the 
load-ftone falling back, will ftrike againft the 
oppofite fide of the bell, and thereby produce a 
very audible found; whence divers have con- 
cluded, that it is not the air, but fome more 
fubtle body, that is the medium of founds. But 
becaufe we conceived, that, to invalidate fuch 
a confequence from this ingenious experiment, 
(though the moft luciferous, that could well be 
made without fome fuch engine as ours) fome 
things might be fpecioufly enough alledged; 
we thought fit to make a trial or two, in order 
to the difcovery of what the air doth in convey- 
ing of founds, referving divers other experi- 
ments triable in our engine concerning founds, 
tll we can obtain more leifure to profecute 
them. Conceiving it then the beft way tomake 
our trial with fuch anoife, as might not be loud 
enough to make it difficult to difcern flighter 
variations in it, but rather might be, both laft- 
ing, (that we might take notice by what de- 
grees it decreafed) and fo fmall, that it could 
not grow much weaker without becoming im- 
perceptible; we took a watch, whofe cafe 
we opened, that the contained air might have 
free egrefs into that of the receiver. And this 
watch was fufpended in the cavity of the veffel 
only by a pack-thread, as the unlikelieft thing 
to convey a found to the top of the receiver; 
and then clofing up the veffel with melted plai- 
fter, we liftened near the fides of it, and plainly 
enough heard the noife made by the ballance. 
Thofe alfo of us, that watched for that circum- 
ftance, obferved, that the noife feemed to come 
direétly in a ftreight line from the watch unto 
theear. And it was obfervable to this purpofe, 
that we found a manifeft difparity of noife, 
by holding our ears near the fides of the re- 
ceiver, and near the cover of it: which diffe- 
rence feemed to proceed from that of the texture 
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of the plafs, from the ftructure of the cover 
(and the cement) through which the found was 
propagated from the watch tothe ear. But let 
us profecute our experiment. The pump after 
this being ernployed, it feemed, that from time 
to time the found grew fainter and fainter; fo 
that when the receiver was emptied as much as 
it ufed to be for the foregoing experiments, 
neither we, nor fome ftrangers, that chanced to 
be then in the room, could, by applying our 
ears to thevery fides, hear any noife from with- 
in; though we could eafily perceive, that by the 
moving of the hand, which marked the fecond 
minutes, and by that of the balance, that the 
watch neither ftood ftll, nor remarkably vari- 
ed from its wonted motion. And to {fatisfy 
our felves farther, that it was indeed the abfence 
of the air aboutthe watch, that hindered us 
from hearing it, we let in the external air at the 
ftop-cock; andthen though we turned the key 
and ftopt the valve, yet we could plainly hear 
the noife made by the balance, though we 
held our ears fometimes at two foot diftance 
from the outfide of the receiver; and this ex- 
periment being reiterated into another place, 
fucceeded after the like manner. Which feems 
to prove, that whether or no theair be the on- 
ly, itis at leaft the principal medium of founds. 
And by the way it is very well worth noting, 
that in a veffel fo well clofed as our receiver, 
fo weak a pulfe as that of the balance of a watch 
fhould propagate a motion to the ear in a phy- 
fically ftreight line, notwithftanding the inter- 
pofition of fo clofe a body as glafs, efpecially 
glafs of fuch thicknefs as that of our rcceiver; 
{ince by this it feems the air imprifoned in the 
glafs muft, by the motion of the balance, 
be made to beat againft the concave part of the 
receiver, ftrongly enough to make its convex 
part beat upon the contiguous air, and fo pro- 
pagate the motion to the liftner’s ears. I know 
this cannot but feem ftrange to.thofe, who, 
with an eminent modern philefopher, will not 
allow, that a found, made in the cavity of a 
room, or other place fo clofed, that there is no 
intercourfe betwixt the external and internal air, 
can be heard by thofe without, unlefs the 
founding body do immediately ftrike againft 
forhe part of the inclofing body. But not ha- 
ving now time to handle controverfies, we fhall 
only annex, that after the foregoing experi- 
ment, we took a bell of about two inches 1n dia- 
meter at the bottom, which was fupported in 
the midft of the cavity of the receiyer by a bent 
ftick, which by reafon of its {pring preffed 
with its two ends agaihft the oppofite parts of 
the infide of the veffel: in which, when it was 
clofed up, we obferved, that the bell feemed to 
found more dead than it did when juft before 
it founded in the open air. And yet, when 
afterwards we had (as formerly) emptied the 
receiver, we could not difcern any confiderable 
change (for fome faid they obferved a {mall 
one) in the loudnefs of the found. Whereby 
it feemed, that though the air be the principal 
medium of found, yet either a more fubtle 
matter may be alfo a medium of it, or elfe an 
ambient body, that contains but very few parti- 
cles of air, in comparifon of thofe it is eafily 
Vou. I, 


capable of, is fufficient for that purpofe. And 
this, among other things, invited us to confi- 
der, whether in theabove-mentioned experiment 
made with the bell and the load-ftone, there 
might not in the deferted part of the tube re- 
main air enough to produce a found; fince 
the tubes for the experiment de vacuo (not to 
mention the ufual thinnefs of the glafs) being 
feldom made greater than is requifite, a little 
air might bear a not inconfiderable pro- 
portion to the deferted fpace: and that alfo, 
in the experiment de vacuo, as it is wont to 
be made, there is genetally fome little air, that 
gets in from without, or at leaft ftore of bub- 
bles, that arife from the body of the quickfilver, 
or other liquor it felf, obfervations heedfully 
made have frequently infotmed us; and it 
may alfo appear, by what hath been formerly 
delivered concerning the Torricellian experi- 
ment. 

Own the occafion of this experiment concern- 
ing founds, we may add in this place, that 
when we tried the experiment formerly men- 
tioned, of firing gun-powder with a piftol in 
our evacuated receiver, the noife made by the 
ftriking of the flint againft the fteel was ex- 
ceeding languid, incomparifon of what it would 
have been in the open air. And on divers other 
occafions it appeared, that the founds created 
within our exhaufted glafs, if they were not 
loft before they reached the ear, feemed at leaft 
to arrive there very much weakened. We in- 
tended to try, whether or nothe wire-ftring of 
an inftrument fhut up into our receiver would, 
when the ambient air was fucked out, at all 
tremble, if.in another inftrument held clofe to 
it, but without the receiver, a ftring tuned (as 
muficians {peak, how properly I now examine 
not) toan unifon with it, were brifkly touched, 
and fet a vibrating. ‘This, I fay, we purpofed 
to try, tofee howthe motion made in the air 
without would be propagated through the ca- 
vity of our evacuated receiver. But when the 
inftrument, wherewith the trial was to beamade, 
came to be imployed, it proved too big to go 
into the pneumatical veffel: and we have not 
now the conveniency to have a fitter made. 

We thought likewife to convey into the re- 
ceiver a Jong and flender pair of bellows, made 
after the fafhion of thofe ufually employed to 
blow organs, and furnifhed with a {mall mufi- 
cal inftead ofan ordinary pipe. For we hoped, 
that by means of a ftring faftened to the upper 
part of the bellows, and to the moveable ftop- 
ple, that makes a part of the cover of our recet- 
ver, we fhould, by frequently turning round 
that {topple, and the annexed ftring, after the 
manner already often recited, be able to lift up 
and diftend the bellows; and by the help of a 
competent weight faftened to the fame upper 
part of the bellows, we fhould likewife be able 
at pleafure to comprefs them, and, by confé- 
quence, try whether, that fubtler matter than air 
(which, according to thofe that deny a vacuum, 
muft be fuppofed to fill the exhaufted receiver) 
would we able to produce a found in the mu- 
fical pipe; or in a pipe like that of ordinary 
bellows, to beget a wind capable to turn or 


fet on moving fome very light matter, either 
fhaped 


hccauee Google 


AI 


42 


New ExpeRiMENTS Phyfico-Mechanical, 


thaped like the fails of a wind-mill, or of fome 


other convenient form, and expofed to its ort- 
fice. ‘This experiment, I fay, we thought to 
make; but have not yet actually made it for 
want of an artificer to make*us fuch a pair of 
bellows as it requires. 

We had thoughts alfo of trying, whether or 
no, as founds made by the bodies in our receiver 
become much more languid than ordmary, by 
reafon of the want of air; fo they would grow 
ftronger, in cafe there were an unufual quantity 
of air crouded and fhut up in the fame veffel. 
Which may be done (though not without 
fome difficulty) by the help of the pump, pro- 
vided the cover and {topple be fo firmly faftned 
(by binding and cement, or otherwife) to the 
glafs and to each other, that there be no dan- 
ger of the condenfed air’s blowing of either of 
then away, or its breaking through the junc- 
tures. Thefe thoughts, my Lord, as I was 
faying, we entertained; but for want of leifure, 
as, of as good receivers as ours, to fubftitute 
in its place, in cafe we fhould break it before 
we learned the {kill of condenfing the air in it, 
we durft not put them in prattice. Yet on this 
occafion give me leave to advertife your Lord- 
fhip once for all, that though for the reafons 
newly intimated, we have only in the feven- 
teenth experiment, taken notice, that by the 
help of out engine the air may be condenfed as 
well as rarefied; yet there are divers other of 
our experiments, whofe phznorena it were 
wotth while to try to vary, by means of the 
compreffion of the air. 


EXPERIMENT XXVIU. 


E taught, among divers other things, 
\ \ when we difcourfed of our firft experi- 
4ment, that the air fhut up in our receiver pref- 
feth as ftrongly upon the bodies fhut up with it, 
as if they were expofed to the preffure of the 
wholg atmofphere. That this was not incon- 
fiderately propounded, we hope your Lordfhip 
hath gathered from, divers of the things already 
recited: but yet perhaps it will not be amifs to 
fubjoin, by way of farther confirmation of the 
fame truth, the following experiment; which 
would have accompanied the 2oth, but the 
paper, wherein the one was written, chanced not 
to be at hand, when the other was fent away. 
WE conveyed into the receiver a new glafs 
phial, capable of holding about 6 or 7 ounces 
of water, into which we had before put 2 or 
3 fpoonfuls of that liquor, and ftopt it clofe 
with a fit cork. The pneumdatical veffel being 
emptied, there appeared not any change in the 
inclofed water, ae air'imprifoned with it, not 
having the force to blow out the ftopple. Which 
event, though it were no other than we expect- 
ed, was differing from what we defired. For 
we would gladly have feen, what change would 
have appeared in the water upon the bottles be- 
ing fuddenly unftopped, in a place where the 
ambient body wasfo differing from our common 
air. Wherefore we did again put in the phi- 
al, but lefs ftrongly clofed than formerly, though 
as ftrongly ftopt as feemed requifite on ordinary 
occafions: but when the air was pumped out of 


the receiver, that within the phial did quickly, 
as we expected, find or make itfelf little paffa- 
ges to get out at: as we arguied, from this, that 
whereas when the phial was put in the time be- 
fore, the water remained all the while perfectly 
free from bubbles; at this time the bottom of 
the glafs appeared all covered with them, and 
they, upon the egrefs of the excluded air into 
the receiver, did prefently flag and fhrink up. 

From thefe trials it feemed deducible e- 
nough, that whilft the phial continued to be 
well ftopped, the included water did, from the 
air fhut up with it, fuftain a prefitire equal to 
that of the atmofphere ; fince till the air could 
get out of the glafs, there appeared no bubbles 
in the water, notwithftanding the want of pref- 
fure in the ambient body. 

Bur to be fure to reach the chief end of our 
experiment, we made ufe of this other expedi- 
ent. We caufed a convenient quantity of water 
to be put, and hermetically fhut up into a 
glafs egg, whofe long neck (which was pur- 
pofely made of an unequal thicknefs) was faften- 
ed to one end of a ftring, whofe other end was 
tied to the cover of our receiver, after the man- 
ner elfewhere mentioned already. Then the egg 
being conveyed into the pneumatical vefiel, 
and that being evacuated, we did, by turning 
the brafs-ftopple formerly defcribed amongit 
the parts of our engine, fo fhorten the ftring 
as to break the glafs; whereby liberty being 
given to the air imprifoned in the egg to pafs 
into the cavity of the receiver, the fudden re- 
cefs of the air made the bubbles in a trice ap- 
pear fo numerous, and afcend fo fwiftly in the 
water, tnat their motion looked like that of a 
violent fhower of rain ; fave that the bubbles 
did not, like the drops of rain, tend down- 
wards, but upwards.- Which made me refemble 


‘this phenomenon to what I have feen happen 


in the diffolution of feed-pearl in fome acid 
menftruum ; in which, if a good quantity of 
the little pearls be caft whole, they will at firft, 
if the menftruum be fharp enough, be carried 
in fwarms from the bottom:to the top of the 
liquor. Wewill add, that without fealing up 
the glafs, this experiment may be tried in one 
of our fmalleft receivers. For there the ex- 
fuction of the ambient air may be performed fo 
nimbly, that immediately the bubbles lurking 
in the water are allowed to difplay themfélves, 
and afcend in throngs ; infomuch, as having in 
fuch a receiver tried the experiment with wine 
(as a more {pirituous liquor) inftead of water, 
the red-wine appeared all covered with a co- 
pious, but vanifhing white froth, almoft as if 
a veffel full of bottled drink had been unwarily 
opened, 


EXPERIMENT Xxx, 


T may not’ a little conduce to the clearer 
explication of divers points in the doétrine 

of meteors, and perhaps of fome other phyfio- 
logical difficulties, to difcover what the air doth 
to the motion of thofe {teams or exhalations 
thatafcend into it; namely, whether they mount 
upwards by virtue of any fuch pofitive levity 
(as fome Peripateticks fpeak) acquired pai 
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with their acrial nature,as enables them to pierce 
through part of the atmofphere, and over- 
come its refiftance. Or elfe, whether thefe 
fteams being once raifed above the earth by 
their agitation, have their afcent and fuftenta- 
tion aloft, rather promoted than hindered by 
the air: as the inferior parts of that, being 
thicker and heavier than the fuperior, the fteams 
can more eafily continue for a while their agi- 
tation upwards than downwards; and after- 
wards are by the fame Auidity and thicknefs of 
the air carried to and fro in it, and kept from 
relapfing to the earth: as in the fea-water the 
faline parts are kept from fubfiding by thofe 
aqueous ones, wherewith they are affociated. 

We hoped to illuftrate this matter, by obferv- 
ing the motion of the fmoke, proceeding from 
kindled or faming bodies in our exhaufted re- 
ceiver. But as we formerly noted, upon the ex- 
fuction of the air, the fmoking of thofe bodies 
prefently ceafed. We had thoughts alfo of 
conveying into our pneumatical glafs a hot iron, 
with fome body eafy to be diffipated into 
fmoke fet upon it; but confidered, that neither 
was that way free from inconveniencies ; efpe- 
cially this, that the hot body would make the 
imprifoned air circulate within the receiver, 
and confequently make it queftionable, whether 
the afcent of the fteams would not be due to 
the new and acquired motion of the air. 

Wuererore I bethought my felf of ano- 
ther way to fatisfy in fome meafure my curiofi- 
ty, to wit, by means of a certain liquor, which 
I called to mind, that fome years ago I had (for 
a defign that belongs not to our prefent pur: 
pofe) prepared; which, I fuppofe, I fhewed 
your Lordfhip, and which had the luck to be 
taken, notice of by divers very ingenious and 
famous men. For this liquor, though moft of 
its ingredients be mefals, and all of them pon- 
derous enough, is yet of that nature, that 
whilft the phial wherein it is kept is ftopped 
(how flight a cover foever) both the liquor and 
the glafs are tranfparent ; and fo is that upper 
half of the. glafs, to which the liquor reacheth 
not: but as foon as ever the ftopple is taken 
out, and full accefs is given to the external air, 
both the inward part of the cork, and the It- 
quor it felf; do prefently fend upwards, and 
{catter abroad a fume as thick and white, as if 
there were a quantity of alabafter-duft thrown 
up into the air. And this fmoking of the li 
guor lafts till my unwillingnefs to wafte it in- 
vites me to ftop it again ; and then the afcen- 
fion of the fumes fuddenly ceafeth, till the phial 
be again unftopped. 

Turis fuming liquor then, I thought, would 
much conduce to the difcovery I defired to 
make, fince it faved me the need of conveying 
any hot body with it into the receiver, and 
would not darken it with fumes before the time. 
Wherefore having tied to the phial a great 
weight of lead, to keep it from being lifted up 
by the drawing out of: the cork; and having 
tied ta the ftopple one end of a ftring, of 
which the other end was made faft to the cover 
of the pneumatical glafs, the liquor was care- 
fully clofed up after the wonted manner: then 
the air being diligently pumped out, the phial 


was unftopped in the emptied receiver. And 
though immediately, ‘upon the drawing out of 
the cork, there appeared to be as it were thrown 
up fome white fumes, which feemed to proceed 
from the air before imprifoned in the phial, 
and diffufing it felf fuddenly into the capacity 
of the receiver; yet we afterward obferved, as 
we expected, that the fumes did not mount 
and difperfe themfelves as they ufed to do in 
the open air; but that, when by reafon of the 
agitation of the corpufcles of the liquor, which 
could not continue their motion in fo natrow 
a {pace as the phial afforded them, and were 
therefore reduced to thruft one another out of 
it; when, I fay, by thefe affiftances the fumes 
were afcended to the lip of the phial, they 
mounted no higher, but ran down along the 
outfide of the phial to the bottom of it; and 
thence along a long and inclining piece of 
lead, on which the phial refted, like a little 
ftream (not very much bigger than a fwan’s 
quill) whofe nature they feemed to emulate fo 
well, that it quitted not the phial till it was 
come to the bottom of it, and then forfaok it 
in fuch a manner, as a ftream of water of the 
fame bignefs would have done. And _ this 
ftream lafted a pretty while, and would pro- 
bably have lafted longer, but that being loth 
to wafte my liquor, I let in at the ftop-cock 
a pretty nao the external air ; notwithftand- 
ing which, finding after a while that the ftream 
did run afrefh, though as it feemed not altoge- 
ther fo copious as before, I Jet as much fore 
air as would come in; and found (fomewhat 
to my wonder) that though the ftream forrher- 
ly mentioned difappeared, yet thete appeared 
not any white fumes to arife, either from the 
cork; or out of the phial it felf, no not when 
the cover was removed from the receiver : 
though not only after a while there afcended 
white fumes from the receiver, but having 
forthwith taken out the phial into the open air, 
it emitted white exhalations as before. And 
having, preféntly after unftopped it in an open 
‘window, we found both it and the cork im- 
mediately to fend forth a yet much more pleh- 
tiful fmoke.Though it be now divers years 
fince this numerical liquor was prepared, after 
the mannér mentioned either by Car#eades or 
Eleuthercus (for Ido not well remember which) 
in thofe Dialogues concerning heat and flame 
that have-been above mentioned. 

More circumftances concerning thefe fumes 
we might have obferved, had we not been de- 
terred by an indifpofition ‘in point of health, 
from having; much.to do with fteams of fo 
dangerous a nature, as by that of the ingredi- 
ents of this liquor thefé feem likely to be of. 

Tue reflections, that may be made upon this 
experiment, we have not now the leifure to 
profecute; and therefore fhall content ourfelves 
to recommend the feyeral circumftances of it 
to your Lordfhip’s ferious sonfideration; and 
to take notice (ez pajfans) that {teams in ah ams 
bient body, or a medium rhinner than them. 
felves, may both tend downwards, and other- 
wife emulate the nature of a liquer: which I 
therefore paint at, thavic may appear the lefs 
{trange, if we fometimes fpeak of the atmo- 
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{phere as of a kind of diquor, in comparifon of 
that more thin and fubtile celeftial matter, that 
furrounds it. 

Awp though it might perchance fuffice to 
have on this occafion intimated thus much ; 
yet, left this way of {peaking of the atmofphere 
fhould be thought too bold and extravagant, 
I am content to borrow an experiment of the 
difcourfe formerly, mentioned (touching fluidi- 
ty and firmne/s,) and fubjoin it here with alte- 
rations fuitable to the contrivance of our en- 
gine; and this the rather, becaufe I hope it 
may conduce to the difcovery of the nature-of 
the atmofphere : for which reafon it might have 
been annexed to what hath been noted either 
upon the firft, or eighteenth experiment, but 
that when they were written and fent away, it 
came not into my mind. The experiment 
then, as we tried in our engine, was as follows. 
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r E took: one of the {mall receivers, often 
mentioned already, and into it we con- 

veyed a piece of well-lighted match; and let- 
ting it remain there, till it had filled the re- 
ceiver with {moke, we took it out and haftily 
clofed again the receiver, that the fmoke might 
not get away. ‘Then ftaying a while to let 
thefe fumes leifurely fubfide, we found, as we 
expected, that after fome time they fettled 
themfelves in the lower half of the receiver, 
in a darkifh body, leaving the upper half of 
the receiver tranfparent, and, as to fight, full 
of nought but clear air. Now to manifeft, that 
this fmoke thus fettled emulated a liquor, we 
inclined the engine that contained it fometimes 
to one fide, and fometimes to the other; and 
obferved the fmoke to keep its furface almoft 
horizontal, notwithftanding the ftooping of 
the veffel that held it, as water, or another 
liquor, would in the like cafe have done. And 
if by a quicker rocking of the engine the {moke 
were more fwiftly fhaken, it would, like wa- 
ter, either vibrate to and fro from one fide to 
the other of the glafs, or elfe have its furface 
manifeftly curled with waves, but preferve it 
{elf in an entire and diftinét body from the in- 
cumbent air; and being permitted to reft a 
while, would foon recover its former {fmooth 
and level fuperficies. If alfo the key were 
turned, and the valve unftopped, fo that there 
was a free, though but a narrow paflage open- 
ed betwixt the external air and the cavity of 


the receiver, then would fome of this fmoke 


‘fall down, as it were, in a ftream intorthe fub- 
jacent cylinder, and a proportionate quantity 
of the outward air would manifeftly afcend 
through it into the incumbent air, much after 
the fame manner as.if you invert a phial with 
a long neck, and well filled with red-wine, into 
a glafs full of fair water, you fhall fee the wa- 
ter and wine by degrees mingle with one ano- 
ther ; the one falling down as it were in little 
coloured ftreams, and the other afcending in its 
room in the like curled ftreams, fometimes pre- 
ceded by round parcels of water, which, by 
reafon of their tranfparency, look almoft like 
bubbles. The other circumftances of this ex- 


periment, belonging not all of them to our 
prefent purpofe, we fhall content our felves 
with taking notice of one,which feems the moft 
important, and may illuftrate and confirm 
fome things formerly delivered. And it was, 
that if, when the fuperficies of our finoke lay 
{mooth and horizontal, a hot iron were held 
near the outfide of the receiver, the neigh- 
bouring part of the included fumes (for the reft 
did not very much alter their former fuper- 
ficies) being rarefied by the heat, would readily 
afcend in a large pillar of fmoke to the very 
top of the receiver, yet without feemirg to lofe 
a diftinét fuperficies, or to be confounded with 
air; below which, upon the recéfS of the ad- 
ventitious heat, that by agitating it impelled 
it upward, it would again fubfide. 

Att which being added to the late experi- 
ment of the fmoking liquor, and to what may 
be from that, which hath been elfewhere faid, 
gathered to the fame purpofe, will, I hope, 
Keep it at leaft from appearing abfurd; if, (fince 
we fee, that there is fo great an inequality in 
the denfity and weight of liquors, that water is 
near fourteen times thinner or lighter than 
quickfilver of the fame bulk, and well de- 
phlegmed fpirit of wine, yet much lighter than 
water,) we venture to {peak fometimes of the 
atmofphere, as if it were a peculiar kind of 
thin and halitious liquor (if I may fo call it) 
much lighter than fpirit of wine. 

To thefe things I know not whether it will 
be requifite to add, that as we lately took no- 
tice of confpicuous waves, that appeared upon 
the fuperficies of our.agitated {moke, fo fome 
fuch thing may not abfurdly be conjectured to 
happen on the fuperficies of the atmofphere, 
by thofeftrange rugeedneffes, that appear (efpe- 
cially in the fpring and fall, when exhalations 
and vapours are wont to afcend moft plentiful- 
ly) upon the limb or edge of the rifing and 
fetting fun. I {peak thus diffidently-upon this 
occafion, becaufe I know, that by the fluétua- 
tion or boiling of the fun’s own fuperficies, 
divers eminent mathematicians have plaufibly 
enough (but how truly, I leave your Lordfhip 
to judge) endeavoured to give an account of 
it. But if we will join with thofe, that have 
afcribed of late this phenomenon to the re- 
fraction the fun-beams fuffer in our vapid air, 
we may, as hath been intimated, promote their 
doétrine, by deducing from it, that probably 
the furface of the atmofphere is oftentimes (if 
not always) exceedingly curled or waved. And 
certainly it is fomewhat wonderful, as well as 
very pleafant to behold, how,to him that looks 
upon the fetting fun through a long and excel- 
lent telefcope, there will not only appear ftrange 
inequalities in the edge of it (infomuch that I 
have often feen it more indented than a faw) 
but thofe inequalities will vanifh in one place, 
and prefently appear in another, and feem per- 
feétly to move like waves fucceeding and de- 
ftroying one another, fave that their motion 
oftentimes feems to be quickeft, as if in that 
vaft fea they were carried on by a current, or 
at leaft by a tide. And this (as we elfewhere 
note) appears to the eye, not only when it 
looks direétly through the telefcope upon the 
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fun, but alfo when a large and well-defined 
image of the fun is by the fame telefcope 
brought into a room and caft upon a fheet of 
white paper. But to infift on this were to di- 
grefs ; and therefore I will proceed to experi- 
ments of another kind, 


EXPERIMENT XXXI. 


T hath been admir’d by very ingenious 
men, that if the exquifitely polifhed furfaces 
of two flat pieces of marble be fo congruous 
to each other, that from their mutual applica- 
tion there will refult an immediate contact, they 
will ftick fo faft together, that he, that. lifts up 
the uppermoft, fhall, if the undermoft be not 
exceeding heavy, lift up that too, and fuftain 
it aloft in the free air. A probable caufe of 
this fo clofe adhefion we have elfewhere en- 
deavoured to deduce fromthe unequal preffure of 
the air upon the undermoft ftone; for the lower 
fuperficies of that ftone being freely expofed to 
the air, is preffed upon by it, whereas the up- 
permoft furface, being contiguous to the iu- 
perior ftone, is thereby defended from the pref- 
dure of the air; which confequently preffing 
the lower {tone again{ft the upper, hinders it 
from falling, as we have elfewhere more fully 
declared. Upon thefe grounds we conjectured, 
that in cafe we could procure two marbles ex- 
attly ground to one another, and in cafe we 
could alfo fufficiently evacuate our receiver; 
the lower ftone would, for want of the 
wonted and fuftaining preffure of the air, 
fall from the upper. But the farther trial of 
this experiment we muft, unlefs your Lordfhip 
think it worth your making at Paris, put off 
till a fitter opportunity. For where we now 
are, We cannot procure marbles fo exactly 
ground, that they will fuftain one another in 
the air above a minute or two, which is a much 
fhorter time than the emptying of our receiver 
requires. We did indeed try to make our 
marbles ftick clofe together, by moiftening 
their polifhed furfaces with reétified fpirit of 
wine, in regard that liquor, by its fudden avo+ 
lation from marble, if poured thereon, without 
leaving it moift or lefs f{mooth, feemed unable 
to fuftain them together after the manner of a 
glutinous body, and yet feemed fufficient to 
exclude and keep out the air. But this we 
tried to little purpofe, for having conveyed into 
the receiver two black fquare marbles (the one 
of two inches and a third in length or breadth, 
and fomewhat more than half an inch in thick- 
nefs; the other of the fame extent, but not 
much above half fo thick) faftened together 
by the intervention of pure fpirit of wine ; and 
having fufpended the thicker by a {tring from 
the cover, we found not, that the exfuction of 
the ambient air would feparate them, though 
a weight amounting to four ounces were 
faftened to the lowermoit marble to facilitate 
its falling of. 

I Woutp gladly have the experiment tried 
with marble fo well polifhed, as to need no 
liquer whatfoever to make them cohere, and in 
a veffel, out of which the air may be more per- 
we: drawn than it was out of ours, Butin 
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the mean time, though we will not detérthine 
whether the {pirit of wine did contribute to the 
ftrong cohefion of thefe ftones, otherwife than 
by keeping even the fubtleft parts of the air 
from getting in between them; yet it feemed, 
that the not falling down of the lowermoft 
marble might, without improbability, be afcrib- 
ed to the preffure of the air remaining in the re- 
ceiver: which, as we formerly noted, having 
been able to keep a cylinder of water, of 
above a foot in height, from falling to the 
bottom of the tube, may well enough be fup- 
pofed capable of keeping fo broad a flat marble 
from defcending. And though this may feem 
a {trange proof of the ftrength of the fpring of 
the air, even when rarefied, yet it will fcarce 
feem incredible to him, that hath obferved, how 
exceeding ftrong a cohefion may be made be= 
twixt broad bodies, only by their immediate 
touching one another. A notable inftance of 
which I met with in this fhort narrative -of 
the learned Zucchius : 
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certorum fuorum robur jattanti propafita femel eff Zucchiss 
lamina erea, per anfam in medio extantem ap-P%# Sciats 
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prebenfam elevanda ¢ tabula marmorea, cut Op- Nor Hy- 
time congruebat: qui primo tanquam rem ludicram draulo- 
puero committendam contempfit, tum inftantibus prcum: 


amicis manum utramque admovens, cum lutiatus 
diu berentem non removiffet, excufavit impoten- 
tiam, objetia peregrini 5 potentifimi glutinis in- 
terpofitione, quo fortiffime copulante nequiret di= 
velli; donec vidit ab alio per tabulam facillimé 
laminam deduci, &8 ad extrema produtiam, 
4ttam in tranfverfum inde deportari. But that 
we may learn from our own engine, that two 
bodies, though they touch each other but in 
a {mall part of their furfaces, may be made to 
cohere very ftrongly, only by this, that the air 
prefies much more forcibly upon the inferiour 
fuperficies of the lowermoft body, than upon 
the upper furface of the fame; we will here- 
‘unto annex the following experiment, though 
out of the order, wherein they were made. 


EXPERIMENT XXXI. 


‘¥ Remember I have, in a difcourfe touching 

fluidity and firmnefs, made mention of my 
having, by the exfuCtion of the air out ofa glafs 
veffel, made that veffel take up, or fuck up 
(to fpeak in the common language) a body 
weighing divers ounces; but our engine afford+ 
ing us the opportunity of making confiderabler 
experiments of that kind; we thought fit to 
make a, further trial of the force of the atmo- 
fphere’s preffure upwards, after the following 
manner. 

Tue receiver having been exquifitely clofed, 
as we have often taught already, and the air 
being: in a good mealure drawn out of it, it 
was removed from off the pump: and to the 
lower branch of the ftop-cocls, there was {pes+ 
dily applied a tapering valve of brafs, fuch as 
is deferibed in the 9th figure, made fit to go 
with its narrower end into the eavity of the 
branch, and to fill the orifice of that cavity 
with its broader part. And that the air might 
not get inat the little intervals, left-here and 
there between the convex furface of the ftopple 
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and the internal edge of the branch, thofe in- 
tervals were ftopt with a little diachylon. And 
tothe door, or (if you pleafe) that part of the 
valve, which was to move to and fro, and in 
this experiment hung perpendicular to the ho- 
yizon, there was, at a button of brafs belong- 
ing to the valve, faftened a broad fcale, where- 
in weights were to be put. This done, the 
key of the ftop-cock was turned, and the ex- 
ternal air beating like a forcible ftream upon 


the valve to get in there, it did fuddenly both 


fhut the valve, and keep it fhut fo ftrongly, that 
we had time to caft in divers weights one after 
another into the {cale; till at length the weight 
overpowering the preffure of the atmofphere, 
drew down the valve by the ftrings that tied 
the fcale to it, and gave liberty to the outward 
‘air torufh into the receiver. Though another 
time, when the valve had but little weight 
hanging at it, being, by I know not what ac- 
cident, drawn down beneath its former place, 
it was by the impetuous current of the outward 
air fuddenly impelled up into it again, and kept 
there. But in the former experiment it is re- 
markable, that though the receiver were not 
well exhaufted, and though it leaked, whilft the 
re{t of the experiment was in profecution ; and 
though the valve, whereon the cylinder of the 
atmofphere could prefs, were not above an inch 
and a half in diameter, yet the weight kept 
up by fuction, or rather fupported by the air, 
(namely the valve, the fcale, and what was caft 
out of it,) being fent to be weighed, amounted 
to about ten of our common pounds, confift- 
ing of fixteen ounces a piece; fo that we doubt- 
ed not, but that, had the experiment been made 
with favourable circumftances, the air endea- 
vouring to prefsin at the orifice of the ftop-cock, 
would have kept a very much greater weight 
from falling out of it, I fay the air, becaufe 
we found, by trial purpofely made, that nei- 
ther the imperfect contact of the valve and the 
ftop-cock, northediachylon, that wasemployed 
to fill up the little crannies left betwixt them, 
wereconfiderablein this experiment. Bywhich 
it may, among other things, appear, that I 
did not without caufe, in the above-named dif- 
courfe touching fluidity and firmnefs, afcribe a 
great force, even to fuch pillars of air, as may 
be fuppofed to begin at the top of the atmo- 
fphere, and recoiling from the ground, to 
terminate on the bodies on which they prefs; 
fince in the prefent experiment fuch a weight 
was fupported by fo flender a cylinder of air, 
rebounding fromthe earth to the valve, where- 
on it did bear. 


EXPERIMENT XXXII. 


UT in regard we have not yet been able 
B to empty fo great a veffel as our receiver, 
fo well as we can the cylinder itfelf,; our pump 
alone may afford us a nobler inftance of the 
force of the air we live in, infomuch, that by 
help of this part of our engine, we may give a 
pretty near guefs at the ftrength of the atmo- 
fphere, computed as a weight. And the way 
may be this; firft, the fucker being brought 


to move eafily up and down the cylinder, is to 


be impelled to the top of it: then the receiver 
muft be taken off from the pump, that the up- 
per orifice of the cylinder remaining open, the 
air may freely fucceed the fucker, and there- 
fore readily yield to its motion downwards. 
This done, there muft be faftened to one of 
the iron teeth of the fucker fuch a weight as 
may juft fuffice to draw it to the bottom of the 
cylinder. And having thus examined, what 
weight is neceflary to draw down the fucker, 
when the atmofphere makes no other than the 
ordinary refiftance of the air againft its defcenr; 
the fucker muft be again forced to the top of 
the cylinder, whofe upper orifice muft now be 
exactly clofed; and then (the firft weight re- 
maining) we eafily may, by hanging a {cale 
to the above mentioned iron (that makes part 
of the fucker) caft in known weights {0 Jong, 
till in fpite of the reluctancy of the atmofphere 
thefuckerbedrawndown. For tothefe weights 
in the fcale that of the fcale icfelf being added, 
the fum will give us the weight of a column 
of air, equal in diameter to the fucker, or to 
the cavity of the cylinder, and in length to 
the height of the atmofphere. 

AccorDING to this method we did, fince 
the writing of the laft experiment, attempt to 
meafure the preffure of the atmofphere, but 
found ic more difficult than we expected to 
perform it with any accuratenefs; for though 
by the help of the manubrium the fucker moved 
up and down with fo much eafe, that one 
would have thought, that both its convex fur- 
face, and the concave one of the cylinder 
were exquifitely fimooth, and as it were flip- 
pery; yet when the fucker came to be moved 
only with a dead weight or preffure (that was 
not, like the force of him that pumped, in- 
tended as occafion required) we found, that the 
little roughneffes or other inequalities, and 
perhaps too the unequal preffure of the leather 
againit the cavity of the cylinder, were able, 
now and then, to put a {top to the defcent or 
afcent of the fucker, though a very little exter- 
nal help would eafily furmount that impedi- 
ment; and then the fucker would, for a while, 
continue its formerly interrupted motion, 
though that affiftance were withdrawn. But 
this difcouragement did not deter us from pro- 
fecuting our experiment, and endeavouring, 
by a careful tal, to make it as inftructive as 
wecould. We foundthen, that a leaden weight, 
of 28 pounds (eachconfifting of fixteen ounces) 
being faftened to one of the teeth of the fucker, 
drew it down clofely enough, when the upper 
orifice of the cylinder was left open, though by 
the help of oil and water, and by the frequent 
moving the fucker up and down with the ma- 
nubrium, its motion in the cylinder had been 
before purpofely facilitated. This done, the 
upper orifice of the cylinder was very carefully 
and clofely ftopt, the valve being likewife fhuc 
with its wonted {topple well oiled, after the 
fucker had been again impelled up to the top 
of the cylinder. Then to the precedent twenty- 
eight pound we added a hundred and twelve 
pounds more; which forcing down the fucker, 
though but leifurely, we took off the twenty- 
eight paund weight; and being unable to pro- 
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cure juft fuch weights as we would have chad, 
we hung on, inftead of it, one of fourteen 
pound; but found that, with the reft, unable 
to carry down the fucker. And to fatisfy our 
felves, and the‘ {pectators, that it was the re- 
fiftance of the ambient air, that hindered the de- 
{cent of fo great a weight, after that we had 
tried, that upon unftopping the valve, and there- 
by opening an, accefs to the external air, the 
fucker would be immediately drawn down; 
after this, I fay, we made this farther experi- 
ment, that having by a man’s ftrength forcibly 
depreffed the fucker to the bottom of the cy- 
linder, and then faftened weights to the above- 
named iron, that makes part of that fucker, the 
prefiure of the external air finding little or no- 
thing in the cavity of the evacuated cylinder 
to refift it, did prefently begin to impel the 
fucker, with the weights that clogged it, to- 
wards the upper part of the cylinder; till fome 
fuch accidental impediment, as we formerly 
mentioned, checked its courfe. And when 
that rub (which eafily might be,) was taken 
out of the way, it would continue its afcent to 
the top, to the no {mall wonder of thofe by- 
ftanders, that could not comprehend, how 
fuch a weight could afcend, as it were, of itfelf; 
that is, without any invifible force, or fo much 
as fuction to lift itup. And indeed it is very 
confiderable, that though poffibly there might 
remain fome particles of air in the cylinder, 
after the drawing down of the fucker, yet the 
preffure of acylinder of the atmofphere, fome+ 
what lefs than three inches in diameter (for, 
as it was faid in the defcription of our engine, 
the cavity of the cylinder was no broader) was 
able, uncompreffed, not only to fuftain, but 
even to drive up a weight of a hundred and 
odd pounds: for befides the weight of the 
whole fucker itfelf, which amounts to fome 
pounds, the weights annexed to it made up 
an hundred and three pounds, befides an iron 
bar, that by conje€ture weighed two pounds 
more; and yet all thefe together fall fome- 
what fhort of the weight, which we lately men- 
tioned the refiftance of the air to have held 
dufpended in the cavity of the cylinder. 

Anp thovgh (as hath been already acknow- 
Jedged) we cannot peradventure obtain by thie 
recited means fo exact an account as were to be 
wifhed, of what we would difcover; yet, if it 
ferve us to ground conjectures more approach- 
ing tothe truth, than we have hitherto met 
with, hope it will be confidered (which a 
famous poet judicioufly fays,) 


Eft quoddam prodire tenus, fi non datur ult¥a. 


PeRaDVENTURE it will not be impertinent 
to annex to the other circumftances, that have 
been already fet down concerning this experi- 
ment, that it was made in winter, in weather 
neither frofty nor rainy, about the change of 
the moon, and at a place whofe latitude is near 
about 51 degrees and a half; for perhaps the 
force or preffure of the air may vary, accord- 
ing to the feafons of the year, the temperature 
of the weather, the elevation of the pole, or 
the phafes of the moon; all, or even any of 
them feeming capable to alter either the height 
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or confiftence of the incumbent atmofphere: and 
therefore it would not be amifs, if this experi- 
ment were carefully tried at feveral times and 
places, with variety of circumftances. It 
might alfo be tried with cylinders of feveral 
diameters, exquifitely fitted with fuckers, that 
we might know, what proportion feveral pillars 
of the atmofphere bear to the weights they are 


able to fuftain or lift up; and confequently, . 


whether the increafe or decrement of the re- 
fiftance of the ambient air can be reduced to 
any regular proportion to the diameters of thé 
fuckers. Thefe, and divers other fuch things, 
which may be tried with this cylinder, might 
moft of them be more exactly tried by the Tor- 
ricellian experiments, if we could get tubes fo 
accurately blown and drawn, that the cavity 
were perfectly cylindrical. 

To dwell upon all the feveral reflexions, 
that a {peculative wit might make upon this and 
the foregoing experiment, (I mean the thirty- 
third and thirty-fecond) would require almoft 
a volume; whereas our occafions will fearce 
allow us time to touch upon three or four of 
the chief inferences, that feem deducible from 
them, and therefore we fhall content our felves 
to point at thofe few. 

Anp firft, as many other phenomena of our 
engine, fo efpecially the two lately mentionéd 
experiments feem very much to call in que- 
{tion the received opinion of the nature or 
caufe of fuétion. For it is true indeed, that 
when men fuck, they commanly ufe fome ma- 
nifeft endeavour, by a peculiar motion of their 
mouths, chefts, and fome other confpiring 
parts, to convey to them the body to be fucked 
in. And hence perhaps they have taken oc- 
cafion to think, that in all fuétion there muft 
be fome endeavour or motion in the fucking to 
attract the fucked body. But in our laft ex- 
periment it appears not at all, how the upper 
part of the emptiedcylinder, that remains move- 
lefs all the while, or any part of it, doth at all 
endeavour to draw to it the depreffed fucker 
and the annexed weights. And yet thofe, that 
behold the afcenfion of the fucker, without fe- 
rioufly confidering the caufe of it, do readily 
conclude it tobe raifed by fomething, that pow- 
erfully fucks or attracts it, though they fee not 
what that may -be, or Where itlurks. So that 
it feems not abfolutely neceffary to fuction, that 
there be in the body, which is faid to fugk,; an 
endeavour or motion in order thereunto; but 
rather that fuction may be at leaft for the moft 
part reduced to pulfion, andits effects afcribed 
to fuch a preffure of the neighbouring air upon 
thofe bodies (whether aérial, or of other na- 
tures) that are contiguous to the body, that is 
faid to attract them, as is ftronger, than that 
fubftance, which poffeffeth the cavity of that 
fucking body, is able to refift. To objeét here, 
that it was fome particles of air remgining in 
the emptied cylinder, that attracted this weight 
to obviate a vacuum, will farce be fatisfactory ; 
unlefs it can be clearly made out, ‘by what little 
hooks, or other grappling inftruments, the 
internal air could take hold of the fucker; how 
fo little of it obtained the force to lift up fo 
great a weight; and why alfo, upon the leaging 

in 


47 


amasal Google 


48 


New EXPERIMENTS Phyfico-Mechanical, 


in of a little more air into one of our evacuated 
veffels, the attraétion is, inftead of being 
ftrengthened, much weakened; though, if 
there were danger of a vacuum before, it would 
remain, notwithftanding this ingrefs of a little 
air. For that ftill there remained in the capa- 
city of the exhaufted cylinder ftore of little 
rooms, or fpaces empty or devoid of air, may 
appear by the great violence, wherewith the air 
rufheth in, if any way be opened to it. And 
that it is not fo much the decrement of the 
vacuum within the cavity of the veffel, that de- 
bilitates the attraction, as the fpring of the in- 
cluded air (whofe prefence makes the decrement) 
that doth it by refifting the preffure of the ex- 
ternal air, feems probable, partly from the 
difability of vacuities, whether greater or leffer, 
to refift the preffure of the air; and partly by 
fome of the phenomena of our experiments, 
and particularly by this circumftance of the 
three and thirtieth, that the fucker was, by the 
preffure of the ambient air, impelled upwards 
with its weight hanging ar it, not only when 
it was in the bottom of the cylinder, and con- 
fequently left a great vacuum in the cavity of it; 
but when the fucker had been already impelled 
almoft to the top of the cylinder, and confe- 
quently, when the vacuum that remained was 
become very little in comparifon of that, which 
preceded the beginning of the fucker’s af- 
‘cenfion. 

In the next place, thefe experitnents may 
teach us, what to judge of the vulgar axiom 
received for fo many ages as an undoubted 
truth in the Peripatetick {chools, that nature 
abhors and flieth a vacuum, and that to fuch 
a degree, that no human power (to go no 
higher) is able to make one in the univerfe; 
wherein heaven and earth would change places, 
and all ics other bodies rather act contrary to 
‘their own nature, than fuffer it. For, if by a 
-vacuum we will underftand a place perfectly 
devoid of all corporeal fubftance, it may in- 
deed then, as we tormerly noted, be plaufibly 
enough maintained, that there is no fuch thing 
in the world. But that the generality of the 
Plenifts, (efpecially till of late years fome of 
them grew more wary) did not take a vacuum 
in fo ftri€t a fenfe, may appear by the experi- 
ments formerly, and even to this day imployed 
by the denyers of a vacuum, to prove it im- 
poffible, that there can be any made. For 
when they alledge (for inftance) that when a 
man fucks water through a long pipe, that 
heavy liquor, contrary to its nature, afcends 
into the fucker’s mouth, only to fill up that 
room: made by the dilatation of his breaft and 
Jungs, which otherwife will in part be empty: 
and when they tell us, that the reafon, why if a 
long pipe exactly clofed at one end be filled top- 
full of water, and then inverted, no liquor will 
fall out of the open orifice; or, to ufe a more 
familiar’ example, when they teach, that the 
caufe; why in a gardener’s watering pot fhaped 
conically or like a fugar-loaf, filled with 
water, no liquor falls down through the nu- 
merous holes at the bottom, whilft the garden- 
er keeps his thumb upon the orifice of the hole 
at the top, and no longer; muftbe, that if in 


the cafe propofed the water fhould defcend, the 
air being unable to fucceed it, there would be 
left at the upper and deferted part of the veffel 
a vacuum, that would be avoided, if the hole 
at the top were opened: When (I fay) they 
alledge fuch experiments, the tendency of them 
feems plainly to import, that they mean, by a 
vacuum, any {pace here below, that is not filled 
with a vifible body, or at leaft with air, though 
it be not quite devoid of all body whatfoever. 
For why thould nature, out of her deteftation 
of a vacuum, make bodies act contrary to their 
own tendency, that a place may be filled with 
air, if its being fo were not necefflary to the 
avoiding of a vacuuin? 

Taxine then a vacuum in this vulgar and 
obvious fenfe, the common opinion about it 
feems liable to feveral exceptions, whereof 
fome of the chief are fuggefted to us by our en- 
gine. 

Ir will not eafily then be intelligibly made 
out, how hatred or averfation, which isa paf- 
fion of the foul, can either for a vacuum, or 
any other object, be fuppofed to be in water, 
or fuch like inanimate body, which cannot be 
prefumed toknow, when a vacuum would enfue, 
if they did not beftir themfelves to prevent its 
nor to be fo generous as to act contrary to what 
is moft conducive to their own particular pre- 
fervation for the public good of the univerfe. 
As much then of intelligible and probable truth, 
as is contained in this metaphorical expreffion, 
feems to amount but to this; that by the wife 
author of nature (who is juftly faid to have 
made all things in number, weight and mea- 
fure,) the univerfe, and the parts of it, are fo 
contrived, that it is as hard to make a vacuum 
in it, as if they ftudioufly confpired to prevent 
it. And how far this itfelf may be granted, 
deferves to be farther confidered. 

For, in the next place, our experiments fezm 
to teach, that the fuppofed averfation of na- 
ture toa vacuum is but accidental, or in con- 
fequence, partly of the weight and fluidity, or, 
at leaft, fluxility of the bodies here below; and 
partly, and perhaps principally, of the air, 
whofe reftlefS endeavour to expand itfelf every 
way makes it either rufh in itfelf, or compel 
the interpofed bodies into all fpaces, where it 
finds no greater refiftance than it can furmount. 
And that in thofe motions which are made od 
fugam vacui (as the common phrafe is) bodies 
aét without fuch generofity and confideration, 
as is wont to be afcribed to them, ts apparent 
enough in our 324 experiment, where the tor- 
rent of air, that feemed to ftrive to get into the 
emptied receiver, did plainly prevent its own 
defign, by fo impelling the valve, as to make it 
fhut the only orifice the air was to get out at. 
And if afterwards either nature, or the inter- 
nal air had a defign the external air fhould be 
attracted, they feemed to profecute it very un- 
wifely by continuing to fuck the valve fo 
Rtrongly, when they found, that by that fuction 
the valve itfelf could not be drawn in; whereas 
by forbearing to fuck, the valve would by its 
own weight have fallen down, and fuftered 
the excluded air to return freely, and to fill 
again the exhaufted vefiel. 
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Anp this miads me to take noticeof another 
deficiency, pointed at by our experiments in 
the common doétrine of thofe Plenifts we rea- 
fen with; for many of thofe unufual motions 
in badies, that are faid to be made to efcape a 
yacuum, feem rather madeto fillit. For why, 
to inftance in our newly mentioned experiment, 
as foon as the valve was depreffed by the weight 
we hung at it, fhould the air fo impetuoufly 
and copiqufly rufh into the cayjty of the re- 
ceiver, if there were before no vacant room 
there to receive it? And if there were, then all 
the while the valve kept out the air, thofe little 
fpaces in the receiver, which the corpufcles of 
that air afterwards filled, may be concluded to 
have remained empty. So that the feeming 
violence, imployed by nature on the occafion 
of the evacuating of the veffel, feems to have 
come too late to hinder the making of vacuities 
in the receiver, and only to have, as foon as 
we permitted, filled up with air thofe that were 
already made. 

Anp as for the care of the public good of the 
univerfe afcribed to dead and ftupid bodies, 
we fhall only demand, why in our 19 expe- 
riment, upon the exfuction of the ambient air, 
the water deferted the upper half of the glafs- 
tube; and did not afcend to fill ic up, till the 
external air was let in upon it. Whereas by its 
eafy and fudden regaining that upper part of 
the tube, it appeared both that there was there 
anuch fpace devoid of air, and that the water 
might with fmall or no refiftance have afcended 
anto it, ifit could have done fo without the im- 
pulfion of the re-admitted air; which, it deems, 
was neceflary to mind the water of its forme 
ly neglected duty to the yniverfe. 

Nay, for aught appeareth, even when the 
excluded air, as foon as it was permitted, rufhed 
violently into our exhaufted receiver, that 
flowing in of the air proceeded rather from the 
determinate force of the pring of the neigh- 
bouring air, than from any endeavour to fill 
ap, much Jefs to prevent vacuities. For 
though, when as much air as will, is gotten in- 
to our receiver, our ire opponents take jt 
for granted, that it is full of air; yet if it be re- 
membred,that when we made our 17th experi- 
ment, we croyded in more air to our receiver 
than it ufually holds; and if we alfo confider 
(which is much more) that the air of the fame 
confiftence with that in our receiver may in 
wind-guns, as isknown, and as.we have tried, 
be compreffed at leaft into half its wonted 
room (i fay, at leaft, becaufe fome affirm, that 
-the air may be thruftinto an 8th, ora yet {maller 
spart of its ordinary extent) jt feems neceflary 
to admit either a notion of ,condenfation and 
rarefaction, that is not intelligible, or that in 
the capacity of our receiver, when prefumed ¢o 
be full of air, there yet remgined as much of 
fpace as was taken upby all the gérialcorpufcles, 
unpoffefied hy the air. Which feems plainly 
to infer, thatthe air, thatmufhed into our emptied 
veffel, did nat do it precifaly to fill up the va- 
cuities of it, Gince it left fo many unfilled, but 
rather was thruft in by the preffure of the con- 
tiguous air: which as it could not but be al- 
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ways ready to expand it felf, where it found 
leaft refiftance, fo was it unable to fill the re- 
ceiver any more, than until the air within was 
reduced to the fame meafure of compactnefs 
with -that without. 

We may alfo from our two already often- 
mentioned experiments farther deduce, that 
(fince nature’s hatred of a vacuum is but meta- 
phorical and accidental, being but a confe- 
quence or refult of the prefiure of the air and 
of the gravity, and partly alfo of the fluxility 
of fome other bodies) the power fhe makes 
ufe of to hinder a vacuum, is not (as we have 
elfewhere alfo noted) any fuch boundlefs thing, 
as men have been pleafed to imagine. And 
the reafons, why in the former experiments, 
mentioned in favour of the Plenifts, bodies 
feem to forget their own natures to fhun a 
vacuum, feems to be but this ; that in the al- 
ledged cafes the weight of that water, that was 
either kept from falling or impelled up, was 
not great enough to furmount the preffure of 
the contiguous air ; which, if it had been, the 
water would have fubfided, though no air could 
have fucceeded. For not to repeat that expert- 
ment of Monfieur Pa/chal (formerly mention- 
ed to have been tried in a glafs exceeding 32 
foot) wherein the inverted pipe being Jong 
enough to contain a competent weight of wa- 
ter, that liquor freely ran out at the lower ori- 
fice: not te mention this (I fay) we faw in our 
mineteenth experiment, that when the preffure 
of the ambient air was fufficiently weakened, 
the water would fall out apace at the orifice 
even of a fhort pipe, though the air could not 
fucqeed jimto the room deferted by it. And it 
were not amifs, if trial were made on the tops 
of very high mountains, to difcover with what 
eafe a vacuum could be made near the confines 
af the atmofphere, where the air is probably 
but Jight in ¢omparifon of what it is here be- 
low. Byt our prefent (three and thirtieth) ex- 
periment feems to manifeft, not anly that the 
power, exexcifed by nature, to fhun or replenith. 
a vacuum js Jimited, but that it may be de- 
termined even to pounds and ounces: infa- 
much that we might fay, fuch a weight nature 
will fuftain or will lift yp to refift a vacuum 
in our engine; but if an qunce more be added 
to that weight, it will furmoynt her fo, much 
magnified deteftation of vacuities. And thus, 
my Lord, ‘our experiments may not only an- 
fwer thofe of the Plenifts, but enable us to re- 
tort their arguments againft themfelves; fince, 
if that be grue, which they alledge, shat when 
water falls net down according to jts nature, in 


abgdy, wherein no air gan fuccead to fill up 


the place,it muft leave, the fufpenfion of the 
liquor is made, ne detur macuum, (as they {peak) 
it will follayy, that.if the water can be-brought 
to fubfide in fuch a cafe, that deferted {pace 
may -be deemed empty, aceprding to thejr own 
doétrine ; efpecially, fince patie (asthey would 
perfiade us) beftirs jher {elf fo,mightily 40 keep 
it-from;being deferted. 

Ihope I {hall not need ¢osemind.your;Lard- 
fhip, that I have all this while been {peaking 
of a vacuum, not in the ftriét and Philgfoph- 
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cal fenfe, but in that more obvious and familiar 
one, that hath been formerly declared. 

Awnp therefore I fhall now proceed to ob- 
ferve in the laft place, that our 334 experiment 
affords us a notable proof ‘of the unheeded 
ftrength of that preffure, which is fuftained by 
the corpufcles of what we call the free air, and 
prefume to be uncompreffed. For; as fluid and 
yielding a body as it is; our experiment teach- 
eth us, that even in our climate, and without 
any other compreffion than what is (at leaft 
here below) natural, or (to fpeak more proper- 
ly) ordinary to it, it bears fo ftrongly upon the 
bodies, whereunto it is contiguous, that a cylinder 
of this free air, not exceeding three inches in dia- 
mieter, is able to raife and carry up a weight, a~ 
mounting to between fixteen andfeventeen hun- 
dred ounces. I faid, even in our climate, becaufe 
that is temperate enough ; and as far as my 
obfervations affift me to conjecture, the air in 
many other more northern countries may be 
much thicker, and able to fupport-a greater 
weight: which 1s not to be doubted of, if 
there be no miftake in what is recorded con- 
cerning the * Hollanders, that were forced by 
the ice to winter in Nova Zembla, namely, that 
they found there fo condenfed an air, that they 
could not make their clock go, even by a very 
great addition to the weights, that were wont 
to move it. 

I fuppofe your Lordfhip will readily take 
notice, that I might very eafily have difcourfed 
much more fully and accurately than I have 
done, againft the common opinion touching 
fuction, and touching nature’s hatred of a va- 
cuum. But I was willing to keep my felf to 
thofe confiderations touching thefe matters, 
that might be verified by our engine it felf; 
efpecially fince, as I faid at firft, it would 
take up too much time to infift particularly 
upon all the reflections, that may -be made 
even upon our two laft experiments. And 
therefore paffing to the next, I fhall leave it 
to your Lordfhip to confider, how far thefe 
trials of ours will either confirm or disfavour 
the new doétrine of feveral eminent Naturalifts, 
who teach, that in all motion there is neceffarily 
a circle of bodies, as they-fpeak, moving to- 
gether; and whether the circles in fuch motion 
be an accidental or confequential thing or no. 


EXPERIMENT XXXIV. 


Te, is a known thing to thofe, that are con- 
verfant in the ‘hydroftatickshat, ttwo bodies, 
which in the air are of equal weight, but of 
unequal bulk, as gold for inftance, and iron, 
being afterwards weighed in water, will lofe 
their zequilibrium upon the change of the am- 
bient body : fo that the gold will fink lower 
than the iron ; which, by reafon of its greater 
bulk, hath more water to lift or difplace, that 
it may fink. By analogy:to this experiment, 
it feemed probable, -that if two weights did in 
our engine balance each other, when the glafs 
was full of air; upon the exfuction of a great 


part of that air, fo notable a change in the 
confiftence of the ambient body would make 
them lofe their zequilibrium. 

Bur being. defirous at the fame time to 
make a trial, for a ceftain defign, that needs 
not here be mentioned, we took for one of 
our weights a dry bladder, ftrongly tied at the 
neck, and about half filled with air, (that be- 
ing a weight both flight, and that would ex- 
pand it felf in the evacuated glafs) and faften- 
ing that to one part of our formerly mentioned 
exact balance, (which turns with the 32° part 
of a grain) we put a metalline counterpoife 
into the oppofite fcale ; and fo the two weights 
being brought to an equilibrium, the balance 
was conveyed into the receiver, and fufpended 
from the cover of it. 

But before we proceed farther, we muft 
note, that prefently after the laying on of the 
cover, the bladder appeared to preponderate; 
whereupon the fcales being taken out, and re- 
duced very near to an equilibrium, yet fo, 
that a little advantage remained on that fide, 
to which the metalline weight belonged ; they 


‘were again let down into the receiver, which 


was prefently made faft with plaifter, and a hot 


iron: foon after which, before the pump was 


employed, the bladder feemed again a little to 
preponderate. Afterwards the air in the glafs 
being begun to be drawn out, the bladder be- 
gan (according to the formerly mentioned ob- 
fervations) to expand it felf, and manifeftly to 
outweigh the oppofite weight, drawing down 


the fcale, to which it was faftened, very much 


beneath the other, efpecially when the air had 
fwelled it to its full extent. 

Tuts done, we very leifurely let in the ex- 
ternal air ; and obferved, that upon the flagging 
of the bladder, the feale, whereto it was faften- 
ed, not only by degrees returned to an zqui- 
librium with the other, but at length was a lit- 
tle outweighed by it. 

But becaufe we fufpected there might have 
intervened fome unheeded circumftance in this 
laft part of the éxperiment, we would not pre- 
fently take out the fcales, nor meddle with the 
cover; but leaving things as they were, we 
perceived, that after a little while the bladder 
began again to preponderate, and by degrees 
tofink lower and lower fordivers hours; where- 


‘fore, leaving the veffel clofed up all mght, we 


repaired to it next morhing, and found the 
bladder fallen yet lower; as if the very fub- 
{tance of it had imbibed fome of the moifture 
wherewith the air (the feafon being very rainy) 
did then abound ; as lute-ftrings, which are 
made likewife of the membraneous parts of 
guts, ftrongly wreathed, are known to {well 
fo much oftentimes, as to break in rainy and 
wet weather. Which conjecture is the more 
to be regarded, becaufe congruoufly unto it 
one of the company having, a little: warmed the 
bladder, found it then lighter than the oppofite 
weight.’ But this muft be looked upon as a 
bare conjecture, till we can gain time to make 
farther trials about it. In the mean i nah 


* Abre frigido exiftente tardius moventur Automata quam aéve calido, adeo quidem ut Automaton, quod Belge in Nova Zem- 
Bla agentes in edibus fuis collocaverunt, omnino dmotu ceffaverit etfi multo majus pondus ef addidiffiut quam antea ferre folzba°. 
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fhall add, that without removing the fcales or 
the cover of the receiver, we again caufed the 
air to be drawn out, (the weather continuing 
very moift) but found not any manifeft altera- 
tion in the balance ; whether becaufe the zequi- 
librium was too far loft to let a {mall change 
appear, we determine not. 

But to make the experiment with a body 
Tefs apt to be altered by the temperature of the 
air, than was the bladder; ‘we brought the fcales 
again to an zquilibrium with two weights, 
whereof the one was of lead, the other of cork. 
And having evacuated the receiver, we ob- 
ferved, that both upon the exfuction, and after 
the return of the air, the cork did manifeftly 
preponderate, and much more, a while after the 
air had been let in again, than whilft it was kept 
out. Wherefore, in the room of the cork, we 
fubftituted a piece of charcoal, as lefslikely to 
imbibe any moifture from the air, but the event 
proved much the fame with that newly related: 
fo that this experiment feems more liable to ca- 
fualties than any, excepting one we have made 
in our engine. And as it is difficult to pre- 
vent them, fo it feems not very eafy to difco- 
ver the caufes of them, whereof we fhall there- 
fore at prefent forbear mentioning our con- 
jectures. 


EXPERIMENT XXXV. 


OME learned Mathematicians have of late 

ingenioufly endeavoured to reduce filtres 
to fiphons.; but ftill the true caufe of the afcen- 
fion of water, and other liquors both in fiphons 
and in filtration, needing (for aught we have 
yet found) a:clearer difcovery and explication, 
we were defirous to try, whether or no the 
preflure of the air might reafonably be fup- 
pofed to have either the principal, or at leaft 4 
sonfiderablé intereft in the raifing of thofe li- 
quors. But becaufe we found, that we could 
mot yet fo evacuate our receiver, but that the 
remaining air, though but little in comparifon 
of the exhaufted, would be able to impel the 
water to a greater height than is uftal in or- 
dinary filtrations ; we refolved, inftead of a lilt 
of cotton; or the like filtre, to make ufe of a 
Siphon of glafs, delineated in the third figure ; 
confifting:ofithree pieces, two ftreight, and the 
third crdoked to join them together ; whofe 
junctures were diligently clofed, that no air 
might find entrance at them, One of the legs 
of this fiphen was (as it fhould be) fomewhat 
Jonger than the other, and was pervious at the 
-bottom of it only, by a hole almoft as flender 
as a hairy that the water might but very Jei- 
furely drop out of it, left it fhould all run out 
before the experiment were compleated. The 
other and fhorter leg of the fiphon was quite 
open at the end, and the fame widenefs with 
the reft of the pipe; whofe bore was abont a 
quagter of an inch. ‘The whole fiphon made 
up of thefe feveral pieces put together was de- 
figned to be about a foot and a half long; 
that the remaining air, when the veffel was ex- 
haufted after the wonted manner, might not 
be able to impel the water to the top of the 
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fiphon ; which being inverted, was filled with 
water, and of which the fhorter leg being let 
down two or three inches deep into a glafs 
veffel full of water, and the upper parts of it 
being faftened to the infide of the cover of: the 
receiver, we proceeded to clofe firft, and then 
to empty the vefiel. 

Tue effeét of the trial was this, that till a 
pretty quantity of air had been drawn out, the 
water dropped freely out at the lower end of 
the lower leg of the fiphon, as if the experi- 
ment had been performed in the free air. But 
afterwards, the bubbles (as had been appre- 
hended) began to difclofe themfelves in the 
water, and afcending to the top of the fiphon, 
imbodied themfelves there into one, which 
was augmented by little and little, by the rifing 
of other bubbles, that from time to time broke 
into it, but much more by its own dilatation, 
which. increafed proportionably to the exfuéti- 
on, that was made of the air out of the re- 
ceiver. So that at length the water in the 
fhorter leg of the fiphon was reduced, partly 
by the extraction of the ambient air, and partly 
by the expanfion of the great bubble at the 
upper part of the fiphon, to be but about a 
foot high, if fo much; whereby it came to 
pais, that the courfe of the water in the fiphon 
was interrupted, and that, which remained in 
the longer leg of it, continued fufpended there 
without dropping any longer. But upon the 
turning of the ftop-cock, the outward air (be- 
ing let into the receiver) got into the fiphon, 
by the little hole, at which the water formerly 
dropped out ; and traverfing all the incum- 
bent cylinder of water, in the form of. bub- 
bles, joined it felf with that air, that before 
poffefied the top of the fiphon. 

To prevent the inconveniences arifing 
from thefe bubbles, two glafs pipes, like the 
former, were fo placed, as to terminate toge- 
ther in the midft of the belly of a glafs phial, 
into whofe neck they were carefully fattened 
with cement; and then both the phial and 
the pipes being, (which was not done without 
difficulty) totally filled-with water, the fiphon 
defcribed in the fifth figure was placed with 
its fhorter leg in the glafs of water, as former- 
ly: and the experiment being profecuted after 
the fame manner, much more air than formerly 
was drawn out, before the bubbles, difclofing 
themfelyes in the water, were able to difturb 
the experiment; becaufe that in the capacity 
of the phial there was room enough for them 
to ftretch themfelves, without depreffing the 
water below the ends of the pipes: and during 
this time, the water continued to drop out of 
the propending leg of the fiphon. But at length 
the receiver being very much emptied, the paf- 
fage of the water through the fiphon ceafed, 
the upper ends of the pipes beginning to ap- 
pear a little above the remaining water in the 
phial, whofe dilated air appeared likewife to 
prefs down the water in the pipes, and fill the 
upper part of them. 

Anp, hereby the continuity of the water, 
and fo the experiment itfelf being interrupted, 
we were invited to let in the air again, which, 
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according to its various proportions of preflue 
to that of the air in the phial and the pipes, 
did for a good while exhibit a pleafing variety 
of phenomena, which we have not now the 
leifure to recite. And though upon the whole 
matter there feemed little or no caufe to doubt, 
but that, if the bubbles had net difturbed the 
experiment, it would manifeftly enough have 
appeared, that the courfe of water through 
fiphons depends upen the prefllure of the air ; 
yet we refolved, at our next leif{ure and con- 
veniency, to try the experiment again, with 
a quantity ef water before freed from bubbles 
by the help of the fame engine. 

Turs occafion I have had to take notice of 
fiphons, puts me in mind of an odd kind of 
fiphon, that I caufed to be made a pretty while 
ago; and which hath been fince, by an inge- 
nious man ef your acquaintance, communica- 
ted to divers others. The occafion was this: 
an eminent Mathematician told me one day, 
that fome inquifitive Frenchmen (whofe names 
I know not) had obferved, that in cafe one 
end of a flender and perforated pipe of 
glafs be dipped in water, the liquor will afcend 
to fome height in the pipe, though held per- 

endicular to the plain of the water. And, to 
bist me, that he mif-related not the experi- 
ment, he foon after brought two or three {mall 
pipes of glafs, which gave me the opportunity 
EP trying it; though I had the lefs reafon to 
diftruft it, becaufe I remember J had offen, in 
the long and flender pipes of fome -weather- 

laffes, which I had caufed to be made after a 
omewhat peculiar fafhion, taken notice of the 
like afcenfion of the iiquor, though (prefumiag 
it might be cafua]) I had made but litle re- 
flection upon it. But after this trial, beginning 
to fuppofe, that though the water in thefe pipes, 
that were brought me, re not above a quarter 
of an inch, (if near fo high) yet, if the pipes 
were made flender enough, the water might 
rife to avery much greater height; I caufed 
feveral of them to be, by a dexterous hand, 
drawn out at the flame of a lamp, in one of 
which, that was almoft incredibly flender, we 
found, that the water afcended (as it were of it 
felf) five inches by tmeafure, to the no fmall 
wonder of fome famous Mathematicians, who 
were {pectators of fome of thefe experiments. 
And this height the water reached to, though 
the pipe were held in as ereéted a pofture as 
we could; for if it were inclined, the water 
would fill a greater part of it, though not rife 
higher in it. And we alfo found, that when 
the infide of the pipe was wetted ‘beforehand, 
the water would rife much better than other- 
ways. But we caufed not all our flender pipes 
to be made ftreight, but fome of them crooked, 
like fiphons: and having immerfed the fhorter 
leg of one of thefe into a glafg, that held fome 
fair water, we found, as we expeéted, that the 
water grifing to the top of the fiphon, though 
that were high-enough, did of it felfrun down 
the longer leg, and continue running like an 
ordinary fiphon. The caufe of this afcenfion 
of the water appeared to all that were prefent 


fo dificult; that I muft not ftay -to enumerate 


the various conjectures that were made at it, 
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much lefs to examinethem ; efpecially having no- 
thing but bare conjectures to fubfticuteinthe room 
of thofe I do not approve. We tried indeed, 
by conveying a very flender pipe and a finall 
veffel of water into our engine, whether or no 
the exfuction of the ambient air would affift us 
to find the caufe of the afcenfion we have been 
fpeaking: of: but though we employed red 
wine inftead of water, yet we could farce cer- 
tainly perceive thoreugh fo much glafs, as was 
interpofed betwixt our eyes and the liquor, 
what happened in a pipe fo flender, that the red- 
nefs of the wine was {carce fenfible in it. But, 
as far as we could difcern, there happened no 
great alteration to the liquor; which feemed 
the lefs ftrange, becaufe the fpring of that air, 
that might deprefs the water in the pipe, was 
equally debilitated with that,which remained to 
prefs upon the furface of the water in the litrle 
glafs. Wherefore, in favour of his ingenious 
conjecture, who afcribed the phenomenon un- 
der confideration to the greater preffure made 
upon the water by the air without the pipe, 
than by that within it, (where fo much of the 
water, confifting perhaps of corpufcles more 
pliant to the internal furfaces of the air, was 
contiguous to the glafs) it was fhown, that in 
cafe the little glafs-veffel, that held the water, 
of which a part afcended into the flender pipe, 
were fo clofed, that a man might with his 
mouth fuck the air out of it, the water would 
immediately fubfide in the {mall pipe. And 
this would indeed infer, that it afcended before 
only by the preffure of the incumbent air; but 
that it may (how juftly I know not) be ob 
jeéted, that peradventure this would not hap- 
pen, in cafe the upper end of the pipe ware in 
a vacuum ; and that Jt is very probable the wa- 
ter may fubfide, not becaufe the preffure of the 
internal air is taken off by exfuétian, but b 
reafon of the {pring of the external air, whi 
impels the water, it finds in its way tothe cavity 
deferted by the other air, and would as well 
impel the fame water upwards, as make it fub- 
fide, if it were not for the accidental pofture of 
the glaffes. However, having not now leifure 
to examine any farther this matter, I fhall only 
mind your Lordfhip, that if you will profecute 
this {peculation, it will be pertinent to find out 
likewife, why the furface of water (as is mani- 
feft in pipes) ufeth to be concave, being de- 
preffed in the middle, and higher on every 
fide : And why in quickfilver, on the contrary, 
not only the furface is wont to be very convex, 
or fwelling, in the middle; but if you dip the 
end of a flender pipe in it, the furface af the 
liquor (as it is called) will be lower within the 
pipe, than without. Which phenomena, whe- 
ther, and ‘how far, they may be deduced from 
the figure of the mercurial corpufeles, and the 
fhape of the fpringy particles of the air, I 
willingly leave to be confidered. 


EXPERIMENT XXXVI. 


£VERAL ways we have met with pro- 
S afed, partly’ by theexcellent Galileo, and 
Selploy other ingenious writers, to manifeft, 
that the air is ngt devoid of weight; Sa ed 
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thefe require the previous abfence of the air to 
be weighed; and others, the violent condenfa- 
tion of it. But if we could lift a pair of fcales 
above the atmofphere, or placethemin a va- 
cuum, we might there weigh a parcel of air it 
felf, as here we do other bodies in the air, be- 
caufe it would there be heavier than that which 
furroundsit, as are groffer bodies we common- 
ly weigh, than the medium or ambient air. 
Wherefore, though we have above declined 
to affirm, that our receiver, when emptied, 
deferves the name of a true vacuum; and 
though we cannot yet perfectly free it from air 
it felf; yet we thought fit to try how far the air 
would manifeft its gravity in fo thin a medium, 
as we could make in our receiver, by evacua- 
ting it. We caufed then to be blown at the 
flame of a lampa glafs bubble of about the 
bignefs of a fmall hen-egg, and of an oval 
form, fave that at one end there was drawn 
out an exceeding flender pipe,. that the bubble 
might be fealed up, with as little rarefaction 
as might be of the air included inthe great or 
oval cavity ofit. This glafs being fealed, was 
faftened to one of the fcales of the exact pair 
of balances formerly mentioned; and being 
counterpoifed with a weight of lead, was con- 
veyed into the receiver, and clofed up in it. 
The beam appearing to continue horizontal, 
the pump was fet on work, and there fcarce 
paft above two or three exfuctions of the air, 
before the balance loft its equilibrium, and be- 
gan to incline to that fide on which the bubble 
was; which, as the air was farther and farther 
drawn out, did manifeftly more and more 
preponderate, till he that pumped began to 
grow weary of his imployment: after which 
the air being leifurely let in again, the fcales by 
degrees returned to their former equilibrium. 
After that we took them out, and cafting into 
that fcale to which the lead belonged three 
quarters of a grain, we conyeyed the balance 
into the receiver, which being clofed up, and 
exhaufted as before, we obferved, that as the 
air was drawn out more and more, {fo the glafs 
bubble came nearer and nearer to an aquili- 
brium with the other weight, till at length 
the beam was drawn to hang horizontal; which 
(as we had found by another trial) we could not 
bring it to do, whena quarter of a grain more 
was added to the fcale, to which the lead be- 
longed: though it feemed queftionlefs, that if 
we could have perfectly emptied the receiver 
of the contained air, that included in the bub- 
ble would have weighed above a grain, not- 
withftanding its having been probably fome- 
what rarefied by the flame, by the help of 
which the bubble was fealed up. Let us add, 
that on the regrefs of the excluded air, the 
lead, and the weight caft into the fame fcale, 
did again very much preponderate. 

We likewife conveyed into the receiver the 
fame bubble, opened at the end of the flender 
pipe above mentioned; but having drawn out 
the air, after the accuftomed manner, we found 
not, as before, the bubble to out-weigh the op- 
pofite lead: fothat by the belo our engine we 
can weigh the air, as we weigh other bodies, in 
its natural or ordinary confiftence, without at all 
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condenfing it: nay, which is remarkable, ha- 
ving conveyed a lamb’s bladder about half full 
of air into the receiver, we obferved, that 
though upon the drawing out of the ambient 
air, the imprifoned air fo expanded itfelf, as 
to diftend the bladder fo, as to feem ready 
to break it; yet this rarefied air did manifeftly 

deprefs the fcale, whereunto it was annexed. 
ANOTHER thing we mutt not forget to men- 
tion, that happened to us, whilft we were ma- 
king trials concerning the weight of the air; 
namely, that having once caufed the pump to 
be fomewhat obftinately plied, to difcover the 
better what may be expected from the thinnefs 
of the medium in this experiment; the impri- 
foned air broke its brittle prifon, and throwing 
the greateft part of it againft the fide of the re- 
ceiver, dafhed it againft that thick glafs into 
a multitude of pieces. Which accident I men- 
tion, partly, that it may confirm what we deli- 
vered in our reflexions upon the firft experi- 
ment, where we confidered what would proba- 
bly be done by the fpring of the air imprifoned 
in fuch glaffes, in cafe the balancing preffure 
of the ambient air were withdrawn; and partly, 
that we may thence difcern of how clofe a tex- 
ture glafs is, fince fo very thin a film of glafs 
(if I may fo call it) proved fo impervious to 
the air, that it could not get away through the 
pores, but was forced to break the glafs in 
pieces to free it felf; and this, notwith{tand- 
ing the time and advantage it had to try to get 
out at the pores. And this I mention, that 
neither our experiments, nor thofe of divers 
learned men, might receive any prejudice 
from an experiment, which I happened to make 
divers years ago, and which, having been fo 
much taken notice of by curious men, may be 
drawn to countenance their erroneous opinion, 
who would fain perfuade us, that glafs is pene- 
trable by air properly fo called. Our experi- 
ment was briefly this: We were diftilling a cer- 
tain fubftance, that much abounded with fub- 
tile fpirits and volatile falt, in a {trong earthen 
veffel of an unufual fhape, to which was luted 
a large receiver, made of the coarfer fort of 
glafs (which the trades-men are wont to call 
green glafs ;) but in our abfence, the fire, though 
it were to be very ftrong, was, by the negli- 
gence or miftake of thofe we appointed to at- 
tend it, fo exceffively increafed, that when we 
came back to the furnace, we found the fpiri- 
tuous and faline corpufcles poured out (if I 
may fo call it) fo hot, and fo copioufly into the 
receiver, that they made it all opacous, and 
more likely to fly in pieces, than fit to be touch- 
ed. Yet, being curious to obferve the effects 
of a diftillation, profecuted with fo intenfe and 
unufual a degree of heat, we ventured to come 
near; and obferved, among other things, that 
on the outfide of the receiver, at a great dif- 
tance from the juncture, there was fettled a 
round whitifh fpot or two, which at firft we 
thought might be fome ftain upon the glafs; 
but after, finding it to be in divers qualities 
like the oil and falt of the concrete we were 
diftilling, we began to fufpect, that the moft 
fubtile and fugitive parts of the impetuoufly af- 
cending fteams had Beeps the fubftance 
(as 
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(as they fpeak) of the glafs, and by the cold 
of the ambient air were condenfed on the fur- 
face of it. And though we were very back- 
ward to credit this fufpicion, and therefore cal- 
led in an ingenious perfon or two, both to 
affift us in the obfervation, and have witnels 
of its event, we continued a while longer to 
watch the efcape of fuch un¢étuous fumes; and 
upon thewhole matter unanimoufly concluded, 
that (all things confidered) the fubtile parts of 
the diftilled matter being violently agitated 
by the exceffive heat, that paffed through the 
pores of the glafs, widened by the fame heat. 
But this having never happened but once in 
any of the diftillations we have either made or 
feen, though thefe be not a few, it is much 
more reafonable to fuppofe, that the perviouf+ 
nefs of our receiver to a body much more fub- 
tile than air proceeded partly from the loofer 
texture of that particular pareel of-glafs the re- 
ceiver was made of, (for experience hath taught 
us, that all glafs is not of the fare compactneéfs 
and folidity) and ‘partly from the enormous 
heat; which, together with the vehement agi- 
tation of the penetrant fpirits, opened the pores 
ef the glafs; thanto imagine that fuch a fub- 
ftance as air fhould be able to permeate the 
body of glafs, contrary to the teftimony of a 
thoufand chymical and mechanical experiments, 
and of many of thofe:made in our engine, ef- 
pecially that newly recited: nay, by our fifth 
experiment it appears, that a thin bladder will 
not at its pores give paflage even to rarefied 
air. Andon this occafion we will annex an 
experiment, which hath made fome of thofe 
we have acquainted with it doubt, whether 
the corpufcles of the airbe not lefs fubtile than 
thofe of water. 

But without examining here the reafona- 
blenefs of that doubt, we will proceed to re- 
cite the experiment it felf, which feems to 
teach, that though air, when fufficiently com- 
prefled, may petchance get entrance into nar- 
rower holes and crannies than water; yet un- 
lefs the air be foreed in at fuch very little holes, 
it-will not get in at them, though they may 
be big enough to let water pafs through them. 

THE experiment then was this: I took a 
fair glafs fiphon, the lower end of whofe long- 
eft lez was drawn by degrees to fuch a flender- 
nefs, that the orifice, at which the water was 
to fall out, would hardly admit a very fmall 
pin. This fiphon being inverted, the matter 
was fo ordered, that a little bubble of air was ir 
tercepted in the flendereft part of the fiphon, be- 
twixt the little holenewly mentioned and the in- 
cumbent water; upon which it came to pafs, 
that the air bee not: to be forced through 
fo narrow a paftiee, by fo light a cylinder of 
water, (though amounting to the length of 
divers inches,) ag leaned upon it, hindered 
the farther efflux of the water, as long as I 
pleafed to let it ftay in that narrow place: 
whereas, when by blowing a little at the wider 
end of the fiphon, that little parcel of air was 
forced out with fome water, the remaining 
water, that before continued fufpended, began 
freely to drop down again as formerly. And 
if you take a glafs pipe, whether it be in the 


form of a fiphor, or no, that being for the 
moft part of the thicknefs of a man’s finger, 
is yet towards one end fo flender, as to termi- 
nate ina hole almoft as fmall asa hotfe-hair; 
and if you fill this pipe with water, you will 
find that liquor to drop down freely enough 
thorough the flender extreme: but if you then 
invert the pipe, you will find, that the air will 
not eafily get in’ at the farne hole, through 
which the water paffed. For in the fharp 
end of the pipe, fome inches of water will re- 
main fufpended, which, it is probable, would 
not happen, if the air could get in to fucceed 
it; fince if the hole were a little wider, the 
water would immediately fubfide. “And though 
it be true, that if the pipe be of the length of 
many inches, a great part of the water will run 
down at the wider orifice; yet that feems to 
happen for fome other reafon, than becaufe 
the air fucceeds it at the upper and narrow 
orifice, fince all the flender part of the pipe, 
and perhaps fome inches more, will continue 
full of water. 

Anp onthisoccafionI remember, that where- 
as it appears by our fifth experiment, that the 
aérial corpufcles (except pethaps fome, that are 
extraordinary fine) will not pafs thorough the 
pores of alamb’s bladder, yet partitles of water 
will, as we have long fince obferved, and as 
may be eafily tried, by very clofely tying a 
little alcalizate falt (we ufed the calx of tartar 
made with nitre) in a fine bladder, and dip- 
ping the lower end of the bladder in water: 
for if you hold it there for a competent while, 
you will find, that there will ftrain thorough 
the pores of the bladder water enough to dif- 
folve the falt into a liquor. 

But I fee I am flipped into a digreffion; 
wherefore I will not examine, whether the 
experiment I have related proceeded from 
hence, that the fpringy texture of the corpufcles 
of the air makes them lefs apt -to yield and 
accommodate themfelves eafily to the narrow 
pores of bodies than the more flexible particles 
of water; or whether it may more probably be 
afcribed to fome other caufe. Nor will I ftay 
to confider, how far we may hence be affifted 
to guefs at the caufe of the afcenfion of water 
in the flender pipes and fiphons formerly 
mentioned; but willreturn to our bubblé, and 
take notice, that we thought fit alfo to endea- 
vour to meafure the capacity of the bubble we 
had made ufe of, by fillingit with water, that we 
might the better know how much water ah- 
fwered in weight to 3 of a grain of air. Burt 
notwithftanding all the diligence, that was ufed 
to preferve fo brittle a veffel, it broke before 
we could perfect that we were about, and we 
were not then provided of another bubble fit 
for our turn. 

Tue hafte Iwas in, my Lord, when I fent 
away the laft fheet, made me forget to take 
notice to you of a problem, that occurred to my 
thoughts, upon the occafion of the flow break- 
ing of the glafs bubble in our evacuated re- 
ceiver. For it may feem ftrange, fince by our 
fixth experiment it appears, that the air, when 
permitted, will by its own internal fpring ex- 
pand itfelf twice as much as Merfennus was 
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able to expand it, by the heat even of a can- 
dent zolipile; yet the elater of the air was {carce 
able to break a very thin glafs bubble, and ut- 
terly unable to break one fomewhat thicker, 
within whofe cavity it was imprifoned. Whereas 
air penned up and agitated by heat is able to 
perform fo much more confiderable effects, 
that (not to mention thofe of rarefaction, that 
P. Nichol, 4¢€ More obvious) the learned Jefuit Cebeus (he 
Cab. lib. 4. that writ of the load-ftone) relates, that he faw a 
Meteor. 4- marble pillar (fo vaft, that three men together 
rifts. with difplayed arms could not imbrace it, and 
that 1000 yoke of oxen, drawing it feveral ways 
with all their ftrength, could not have torn it 
afunder) quite broken -off in the midft, by 
teafon of fome wood, which happening to be 
burnt juft by the pillar, the heat proceeding 
from the neighbouring fir fo rarefied fome 
air or fpirituous matter, which was fhut up in 
the cavities of the marble, that it broke through 
the folid’ body of the {tone to obtain room to 
expand itfelf. 

{ Rememser I have taken notice, that pro- 
bably the redfon, why the included air did ‘not 
break the hermetically fealed bubbles, that re- 
mained intire in our emptied receiver, was, 
that the air, being fomething rarefied by the 
flame itnployed to clofe the glafs, its fpring, 
upon the recefs of the heat, grew weaker than 
before. But though we reject not that guefs, 
‘yet it will not in the prefent cafe ferve the turn; 
becaufe that much fmaller glafs bubbles exactly 
clofed will, by the included air (though agi- 
tated by the heat of a very moderate fire) be 
made to fly in pieces. Whether we may be 
affifted to folve this problem, by confidering, 
that the heat doth from within vehemently 
agitate the corpufcles of the air, and add its 
affiftance to the fpring they had before, I fhall 
hot now examine; fince I here but propofe a 
problem, and that chiefly, that by this memo- 
rable ftory of Cabzus notice may be taken of 
the prodigious power of rarefaétion, which 
hereby appears capable of performing ftranger 
things, than any of our experiments have hi- 
therto afcribed ‘to it. 

We fhould hence, my Lord, immediately 

_ proceed to the next experiment, but that we 
think it fit, on this o¢¢afion, to acquaint you 
with what fome former trials (though not made 
in our engine) have taught us, concerning 
what we would have difcovered by the newly 
mentioned bubble that broke. And this the 
rather, becaufe (a great part of this letter fap- 
pofing the gravity of the air) it will not be im- 
pertinent to determine more particularly than 
hitherto we have done, what gravity we afcribe 
to it. 

We took then an zolipile made of copper, 
weighing fix ounces, five drachms, and eight 
and forty grains: this being made as hot as 
we durft make it, (for fear of melting the 
metal, or at leaft the foder) was removed 
from the fire, and immediately ftopped with 
hard wax, that no airat all might get in at the 
little hole, wont to be left in zolipiles for the 
fumes to iffue out at: then the xolipile-being 
fuffered leifurely to cool, was again weighed 
together with the wax that ftopt it, and was 


found to weigh (by reafon of the additional 
weight of the wax) fix ounces, fix drachms, 
and 39 grains, Laftly, the wax being perfo- 
rated without taking any of it out of the fcale, 
the external air was fuffered to rufh in (which 
it did with fome noife) and‘ then the zolipile 
and wax, being again weighed, amounted to 
fix ounces, fix drachms; and 50 grains. So 
that the golipile freed, as far as our fire could 
free it, from its air, weighed lefs than itfelf 
when replenifhed with air, full eleven grains: 
that is, the air containable within the cavity 
of the eolipile amounted to eleven grains and 
fomewhat more; I fay fomewhat more, be= 
caufe of the particles of air, that were not dri- 
ven by the fire out of the zolipile. And by 
the way (if there be no miftake in the obferva- 
tions of the diligent Merfennus) it may.feem 
ftrange, that it fhould fo much differ from 2 or 
3 Of ours; in none of which we could raref 

the air in our zolipile (though made red-hot 


‘almoft all over, and fo immediately plunged 


into cold water) to half that degree, which he 
mentions, namely to 70 times its natural ex- 
tent, unlefs it were, that the zolipile he employ- 
ed was able to fuftain a more vehement heat 
than ours, (which yet we kept in fo great an 
One, that once the foder melting, it fell afun- 
der into the two hemifpheres it confifts of.) 

Tue forementioned way of weighing, thie 
air by the help of an zolipile feems fomewhat 
more exact than that, which Mer/ennus ufed, 
in that in ours the zolipile was not weighed 
till it was cold; whereas in his, being weighed 
red-hot, itis fubjeét to lofe of its fubftance in 
the cooling, for (as we have elfewhere noted on 
another occafion) copper heated red-hot is 
wont in the cooling. to throw off little thin 
fcales in fuch plenty, that having purpofely 
watcheda copper zolipile during its refrigera- 
tion, wehavefeen the aes round about it almoft 
covered with thofe little fcales it had every way 
{cattered: which, however they amount not 
to much, ought not to be overlooked, when 
itis fo light a body as air that is to be weighed, 
We will not examine, whether the zolipile 
in cooling may not receive fome little incre- 
ment of weight, either from the vapid or faline 
{teams, that wander up and down in the airs 
but we will rather mention, that (for the greater 
exactnefs) we employed to weigh our zxolipile, 
both when filled only with air and-when re- 
plenifhed with water, a pair of fcales, that 
would turn (as they {peak) with the fourth 
part of a grain, : 

As tothe ppionorien of weight betwixt air 
and water, fome learned men have attempted. 
it by ways fo unaccurate that they feem to 
have much miftaken it. For (not to mention 
the improbable accounts of Kepler and others) 
the learned and diligent Ricciolus, having 
purpofely endeavoured to inveftigate this pro- 
portion by means of a thin bladder, eftimates 
the weight of the air to that of the water to be 
as one to fenthoufand, or thereabouts, And 
indeed Iremember, that having formerly, on 
a certain occafion, weighed a large bladder 
full of air, and found it, when the air was all 
{queezed out, to have contained fourteen yas 
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of air; 1 found the fame bladder afterwards 
filled with water to contain very near 14. pound 
of that liquor: accordingto which account, the 
proportion of air to water was almoft as a grain 
toa pound, thatis, as1 to above 7600. To 
this we may add, that on the other fide, Gadileo 
himfelf ufing another, (but an unaccurate way 
too, ) defined the air to be in weight to water but 
as one to 4 hundred. But the way formerly 
propofed of weighing the air by an zolipile 
feems by great odds more exact; and (as far 
as we could guefs) feemed to agree well e- 
nough with the experiment madein our receiver. 
Wherefore it will be beft to truft our zolipile 
in the inquiry we are about. And according 
to our obfervations, the water it contained a- 
mounting to one and twenty ounces and an 
half, and as much air as was requifite to fill it 
weighing eleven grains, the Pee in gra- 
vity of air to water of the fame bulk will beas 
one to938. And though we could not fill the 
zolipile with water fo exactly as we would, 
yet in regard we could not neither as perfectly 
as we would drive the air out of it by heat, 
we think the proportion may well enough hold: 
but thofe, that are delighted with round num- 
bers (as the phrafe is) will not be much mif- 
taken, if they reckon water to be near a thou- 
fand times heavier than air. And (for farther 
proof, that we have made the proportion be- 
twixt thefe two bodies rather greater than lef- 
fer than indeed it is, and alfo to confirm our 
former obfervation of the weight of the air) 
we will add, that, having another time put 
fome water into the zolipile before we fet it on 
the fire, that the copious vapours of the rarefied 
liquor might the better drive out the air, we 
found, upon trial carefully made, that when 
the zolipile was refrigerated, and the included 
vapours were by the cold turned again into 
water, (which could not have happened to the 
air, that the preceding fteams expelled) the 
air, when it was let in, increafed the weight of 
the zolipile as much as before, namely, eleven 
grains; though there were already in it twelve 
drachms and a half, befides a couple of grains 
of water, which remained of that we had for- 
merly put into it to drive out the air. 
Merfennus indeed tells us, that by his ac- 
count air is in weight to water, as 1 to 1356. 
And adds, that we may, without any danger, 
believe, that the gravity of water to that of air of 
alike bulk is not lefs than of rz00to1. And 
confequently, that the quantity of air to a quan- 
tity a water equiponderant thereto is as 1300 
tor. But why we fhould relinquifh our own 
carefully repeated trials, I fee not. YetI am 
unwilling to reject thofe of fo accurate and 
ufeful a writer: and therefore fhall Ppa a 
ervations, 
by prefenting, that the difcrepance between 
them may probably arife from the differing con- 
fiftence of the air at London and at Paris: for 
our air being more cold and moift than that 
which your Lordfhip now breathes, may be 
fuppofed alfoto be a fourth or fifth part more 
heavy. I leave it to be confidered, whether 
it be ofany moment, that our obfervations were 
made in the midft of winter; whereas his were 
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perhaps made in fome warmer time of the year. 
But I think it were not amifs, that, by the 
method formerly propofed, the gravity of the 
air were obferved both in feveral countries, and 
in the fame country, in the feveral feafons of 
the year and differing temperatures of the 
weather. And I would give fomething of va- 
lue to know the weight of fuch an zolipile as 
ours full of air, in the midft of winter in Nova 
Zembla; if that be true, which we formerly took 
notice of, namely, that the Hollanders, who 
wintered there, found that air fo thick, that 
their clock would not go. 

Ir your Lordfhip fhould now afk me, if I 
could not by the help of thefe, and our other 
obfervations, decide the controverfies of our 
modern mathematicians about the height of the 
air or atmofphere, by determining how high 
it doth indeed reach; I fhould anfwer, thar 
though it feems eafy enough to fhew, that di- 
vers famous and applauded writers have been 
miftaken in affigning the height of the atmo- 
fphere, yet it feems very difficult precifely to 
define of what height it is. And becaufe we 
have hitherto but lightly touched upon a mat- 
ter of fuch importance, we prefume it will not 
be thought impertinent, upon this occafion, 
to annex fomething towards the elucidation 
of it. 

Wuat we havealready tried and newly fet 
down allows us to take it for granted, that 
(at leaft about London) the proportion of gra- 
vity betwixt water and air, of equal bulk is 
as of athoufand to one. 

Te next thing therefore, that we are to in- 
quire after, in order to our prefent defign, is 
the difference in weight betwixt water and 
quickfilver: and though this hath been defined 
already by the illuftrious Verulam, and fome 
other inquifitive perfons, that’ have compared 
the weight of feveral bodies, and caft their 
obfervations into tables, yet we fhall not fcruple 
to annex our own trials about it; partly, be- 
caufe we find authors confiderably to difagree ; 
partly, becaufe we ufed exacter fcales, and a 
fomewhat more wary method than others feem 
to have done; and partly alfo, becaufe having 
profecuted our inquiry by two or three feve- 
ral ways, the fmall difference between the e- 
vents may affure us, that we were not much 
miftaken. 

We took then a glafs pipe, of the form of 
an inverted fiphon, whofe fhape is delineated 
in the fixteenth figure; and pouring into it a 

uantity of quickfilver, we held it fo, that the 
uperficies of the liquor, both in the longer and 
fhorter leg, lay in a horizontal line, denoted 
in the fcheme by the pricked line E F: then 
pouring water into the longer leg of the fiphon, 
till that was almoft filled, we obferved the. 
furface of the quiclcfilver in that leg to be, by 
the weight of the water, depreffed, as from E 
to B; and in the fhorter leg, to be as much 
impelled upwards as from F to C. Whereupon 
ene ney, ftuck marks, as well at the 
point B, as at the oppofite point D, we mea- 
fured both the diftance D C to have the height | 
of the cylinder of quickfilver, which was raifed 
above the point D (level with the furface of 
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the quickfilver in the other leg) by the weight 
of the water, and the diftance B A, which gave 
us the height of the cylinder of water. So that 
the diftance DC amounting to 212 inches, 
and the height of the water amounting to 3045 
inches; and the whole numbers on both fides, 
with the annexed fractions, being reduced to 
improper fractions of the fame denomination, 
the proportion appeared to be (the denomi- 
nators being left out as equal on both fides) 


as 121 to 1665; or by reduction, as one to 
92 


“Besrpzs this unufual way of determining the 
gravity of fome things, we meafured the pro- 
portion betwixt quickfilyer and water, by the 
help of fo exact a balance, as lofeth its gequi- 
librium by the hundredth part ofa grain. But 
becaufe there is wont to be committed an over- 
fight in weighing quickfilver and water, efpe- 
‘Gally if the orifice of the veffel wherein they 
are put be any thing wide, in regard that men 
heed not that the furface of water in veffels will 
be concave, but that of quickfilver notably con- 
vex or protuberant; to avoid this ufual over- 
fight (I fay) we made ufe of a glafs bubble, 
blown very thin at the flame ofa lamp, that it 
might not be too heavy for the balance, and 
terminating in a very flender neck wherein the 
concavity or convexity of a liquor could not 
be confiderable; this glafs weighing 23+ grains, 
we filled almoft with quickfilver, and faftening 
a mark over again{ft the middle of the protube- 
rant fuperficies as near as our eyes could judge, 
we found that the quickfilver alone weighed 
299 grains; then the quickfilver being pour- 
ed out, and the fame glafs being filled as full 
of common water, we found the liquor to 
weigh 214 grains. Whereby it appeared the 
weight of water to quickfilver, is as one to 
132-;3 though ourilluftrious Verulam (queftion- 
lefs not for want of judgment or care, but of 
exact inftruments) makes the proportion be- 
twixt thofe two liquors to be greater than of 
1to 17. And to add, that upon the bye, 
fince quickfilver and well rectified {pirit of wine, 
are (how juftly I fay not) accounted, the one 
the heavieft, and the other the lighteft of li- 
quors; we thought to fill the fame glafs, and 
with the fame fcales to obferye the difference 
betwixt them, which we found to beas of 1 to 
163-3; whereby it appeared, that the diffe- 
rence betwixt fpirit of wine, that may be made 
to burn all away, (fuch as was ours) and com- 
mon water, is as betwixt 1 and 744, 

We might here take occafion to admire, that 
though water (as appeared by the experiment 
formerly mentioned of the pewter veffel) feems 
not capable of any confiderable condenfation, and 
feems not to have interfperfed into it any ftore 
of air; yet quickfilver, of no greater bulk than 
water, fhould weigh near fourteen times as 
much. But haying only pointed at this as a 
thing worthy of confideration, we will proceed 
in our inquiry after the height of the atmo- 
fphere: and to avoid the trouble of fractions, 
we will affume, that quickfilver is fourteen 
times as heavy as water, fince it wants fo little 
of being fo. 

WHEREFORE, having now given us the 
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proportion of air to water, and water to quick- 
filver, it will be very eafy to find the propor- 
tion betwixt air and quickfilver, in cafe we will 
fuppofe the atmofphere to be uniformly of fuch 
a confiftence as the air we weighed here below. 
For fince our engine hath fufficiently manifett- 
ed that it is the equilibrium with the external 
air, that in the Torricellian experiment keeps 
the quickfilver from fubfiding ; and fince, by 
Our accurate experiment formerly mentioned, it 
appears that a cylinder of mercury, able to 
balance a cylinder of the whole atmofphere, 
amounted to near about thirty inches; and 
fince, confequently we may affume the pro- 
portion of quickfilver to air to be as fourteen 
thoufand to one; it will follow, that a cylin- 
der of air, capable to maintain an equilibrium, 
with a mercurial cylinder of two feet and an 
half in height, muft amount to 35000 feet of 
our Englifh meafure; and confequently (reckon- 
ing five feet to a geometrical pace, and one 
thoufand fuch paces to a mile) to feven full 
miles. 

Bur this (as we lately intimated) proceeds 
upon the fuppofition, that the air is every where 
of the fame confiftence that we found it near 
the furface of the earth; but that cannot with 
any fafety be concluded, not only for the reafon 
I find to have been taken notice of by the an- 
cients, and thus expreffed in Seneca: Omnis 
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atr (fays he) quo propior eff terris, hoc craffor ; Nat.quef?. 
guemadmodum in aqua §3 in omni humore fax Lib.4. cap. 


ima et, ita in acre fpiffiffima queque defidunt. * 


But much more, becaufe the fpringy texture of 
the aerial corpufcles makes them capable of a 
very great compreflion, which the weight of 
the incumbent part of the atmofphere is very 
fufficient to give thofe that be undermoft and 
near the furface of the earth. And if we recall 
to mind thofe former experiments, whereby 
we have manifefted that air, much rarefied 
without heat, may eafily admit a farther rare- 
faction from heat, and.that the air, even with- 
out being expanded by heat, is capable of be- 
ing rarefied to above one hundred and fifi 
times the extent it ufually poffeffeth here below ; 
how can it be demonftrated that the atmo- 
{phere may not, for aught we know, or at leaft 
for aught can be determined by our ftatical and 
mechanical experiments, rife to the height. of 
five and twenty German leagues, if not of 
fome hundred of commen miles ? 

Anp this conjecture it felf ray appear very 
injurious to the height whereunto exhalations 
may afcend, if we will allow that there was no 
miftake in that ftrange obfervation made at 
Toloufe in a clear night in Auguft, by the dili- 
gent Mathematician Emanuel Magnan, and thus 
recorded by Ricciolus, for I have not at hand 


the author’s own book : Vidit (fays he) ab hora p-. 

: iy 3 Ricciol, 
undecima poft meridiem ufque ad mediam noctem Almn.Novy. 
lund infra borizontem pofitd, nubeculam quan- Tom. 2. 
dam lucidam prope meridianum fere ufque ad ie ee 
Zenith diffufam, que coufideratis omnibus non! Ms: te ie 


poterat nift a fole illuminari, ideoque altior effe Nagn 


a7, 


x 


debuit tota umbra terre. Addit (continues Ric-/ié. 1. Per~ 
ciolus) fimile quid eveniffe Michaeli Angelo Rigcioesive 


apud Sabinos ver fanti, 


nempe viro in mathefi, 
erudstiffimo, 


Q. ‘ Va- 


Or ATI ce 


rop. 38, 
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Various obfervations made at the feet, 
tops, and interjacent parts of high mountains, 


- might perchance fomewhat affift us to make 


an eftimate in what proportion, if in any cer- 
tain one, the higher air 1s thicker than the low- 
er, and guefs at the difform confiftence, as to 
laxity and compactnefs, of the air, at feveral di- 
ftances from us. And if the difficulties about 
the refractions of the celeftial lights were fatis- 
factorily determined, that might alfo much con- 
duce to the placing due limits to the atmo- 
{fphere, (whofe dimenfions thofe obfervations a- 
bout refractions feem hitherto much to con- 
tract.) But for the prefent we dare not pro- 
nounce any thing peremptorily concerning the 
height of it, but leave it to farther inquiry : 
contenting our felves to have manifefted the 
miftake of divers eminent modern writers, who 
will not allow the atmofphere to exceed above 
two or three miles in height (as the famous 
Kepler will not the 4ér refraétivus) and to have 
rendered a reafon why in the mention we made 
in the notes upon the firft experiment touch- 
ing the height of the atmofphere, we fcrupled 
not to fpeak of it, as if it might be many miles 
high. 


EXPERIMENT XXXVII 


E will now proceed to recite a pheno- 
menon, which, though made amongft 
the firft, we thought fit not to mention till after 
many others, that we might have the oppor- 
tunity to obferve as many circumftances of it 
as we could, and fo prefent your Lordfhip at 
once, moft of what we at feveral times have 
taken notice of concerning fo odd a phzno- 
menon. 

Our engine had not been long finithed, 
when, at the firft leifure we could fteal from 
our occafions to make trial of it, we caufed the 
air to be pumped out of the receiver; and 
whilft I was bufied in entertaining a learned 
friend that juft then came to vifit me, an in- 
genious by-ftander thought he perceived fome 
new kind of light in the receiver, of which 
giving me haftily notice, my friend and I pre- 
fently obferved, that when the fucker was 
drawn down, immediately upon the turning of 
the key, there appeared a kind of light in the 
receiver, almoft like a faint flath of lightnin 
in the day-time, and almoft as fuddenly did it 
appear and vanifh. Having, not without fome 
amazement, obferved divers of thefe appari- 
tions of light, we took notice that the day was 
clear, the hour about ten in the morning, that 
the only window in the room faced the north ; 
and alfo, that by interpofing a cloak, or any 
opacous body between the receiver and the 
window, though the reft of the room were fuf- 
ficiently enlightened, yet the flafhes did not 
appear as before, unlefs the opacous body were 
removed, But not being able on all thefe cir- 
cumftances to ground any firm conjecture at 
the caufe of this furprizing phanomenon, as 
foon as night was come, we made the room 
very dark ; and - plying the pump, as in the 
morning, we could not, though we often tried, 


~ Gnd, upon the turning of the key, fo much as 
I 


the leaft glimmering of light; whence we in- 
ferred, that the flath appearing in the receiver, 
did not proceed from any new light generated 
there, but from fome reflexions of the light of 
the fun, or other luminous bodies placed witH- 
out it; though whence the reflexion fhoyld 
proceed, it pofed us to conjecture. , 

Wuererore the next morning, hoping to 
inform our felves better, we went about to re-, 
peat the experiment; but though we could as 
well as formerly exhauft the receiver, though 
the place wherein we made the trial was the 
very fame, and though other circumftances 
were refembling:, yet we could not difcover the 
leaft appearance of light all that day, nor on 
divers others, on which trial was again fruitlefly 
made; nor can we to this very time be fure a 
day before-hand that thefe flafhes will be to 
be feen in our great receiver. Nay, having 
once found the engine in a good humour (if I 
may fo fpeak) to fhew this trick, and fent no- 
tice of it to our learned friend Dr. Wallis, who 
expreffed a great defire to fee this pkeenomenon, 
though he were not then above a bow-fhoot 
off, and made hafte to fatisfy his curiofity ; 
yet by that time he was come, the thing he 
came for was no longer to be feen: fo that 
having vainly endeavoured to exhibit again 
the phenomenon in his prefence, I began to 
apprehend what he might think of me, when 
unexpectedly the engine prefented us a flafh, 
and after that a fecond, and as many more 
as fufficed to fatisfy him that we might very 
well confidently relate, that we have our felves 
feen this phaznomenon, though not confidently 
promife to fhew it others. 

Awnp this unfuccefsfulnefs whereto our ex- 
periment is liable, being fuch, that by all our 
watchfulnefs and trials we could never reduce 
it to any certain rules or obfervations, fince in 
all confticutions of the weather, times of the 
day, €¥c. it will fometimes anfwer, and fome- 
times difappoint our expectations; we are 
much difcouraged from venturing to frame an 
hypothefis to give an account of it: which if 
the experiment did conftantly fucceed, might 
the more hopefully be attempted, by the help 
of the following phznomena laid together; 
fome of them produced upon trials purpofely 
made to examine the validity of the conjectures, 
other trials had fugeefted. 

Frrst then we obferved, that the apparition 
of light may be made as well by candle-light, 
as by day-light ; and in whatever pofition the 
candle be held, in reference to the receiver, as 
on this or that hand of it, above it, beneath 
it, or any other way, provided the beams of 
light be not hindered from falling upon the 
vefiel, 

Next, we noted that the flafh appears im- 
mediately upon the turning of the key, to let 
the air out of the receiver into the emptied cy- 
linder, infomuch that I remember not that 
when at any time in our great receiver, the 
ftop-cock was opened before the on was 
exhaufted, (whereby it came to pafs that the air. 
did rather defcend, than rufh into the cylin- 
der) the often, mentioned flafh appeared to 


our eyes.’ 
Yer, 
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Yer, wé farther obferved, that when inftead 
of the great réceivér wé made ufé of a {mall 
glafs, not containing above a pound and a half 
of water, the pha@nomefon might be exhibited 
though the ftop-cock were open, provided the 
fucker were drawn nimbly down. 

WE noted too, that when we began to emp- 
ty the receiver, the appearances of light were 
much more confpicuous than towards the latter 
end, when little air at a time could pafs out of 
the receiver. : 

We obferved alfo, that when the fucker had 
not been long before well oiled, and inftead of 
the great receiver, the fmaller veffel above- 
mentioned was emptied; we obferved, I fay, 
that then, upon the opening of the ftop-cock, 
as the air defcended out of the glafs into the 
emptied cylinder, fo at the fame time there 
afcended out of the cylinder into the veffel a 
certain fteam, which feemed to confift of very 
little bubbles, or other minute corpufcles thrown 
up from the oil, rarefied by the attrition it fuf- 
fered in the cylinder. For at the fame time 
that thefe fteams afcended into the glafs, fome 
of the fame kind manifeftly iffued out like a 
little pillar of fmoke at the orifice of the valve, 
when that was occafionally opened. And thefe 
{teams frequently enough prefenting themfelves 
to our view, we found, by expofing the glafs to 
a clear light, that they were wont ta play up and 
down in it, and fo by their whitifhnefsto emu- 
late in fome meafure the apparition of light. 

For we likewife fometimes found, by watch- 
ful obfervation, that when the flafh was great, 
not only at the very inftant the receiver loft of 
its tranfparency, by appearing full of fome kind 
of whitifh fubftance; but that for fome fhort 
time after, the fides of the glafs continued fome- 
what opacous, and feemed to be darkened, as 
if fome whitifh fteam adhered to the infide 
of them. 

He that would render a reafon of the phe- 
nomenon, whereof all thefe are not all the cir- 
cumftances, muft do two things; whereof the 
oneis difficult, and the other little lefs than im- 
poffible: for he muft give an account not only 
whence the appearing whitenefs proceeds, but 
wherefore that whitenefs doth fometimes ap- 
pear, and fometimes not. 

For our part, we freely confefs our felves at 
a lofs about rendering a reafon of the lefS dif- 
ficult part of the problem: and though your 
Lordfhip fhould even prefs us to declare what 
conjecture it was, that the above-recited circum- 
{tances fuggefted to us, we fhould propofe the 
thoughts we then had, no otherwife than as 
bare conjectures. 

In cafe then our phenomenon had conftant- 
ly and uniformly appeared, we fhould have 
fufpected it to have been produced after fome 
fuch manner as follows: 

First, we obferved that, though that which 
we faw in ourreceiverfeemed to be fome kind of 
light, yet it was indeed but a whitenefs which 
did (as hath already been noted) opacate (as 
fome fpeak) the infide of the glafs. 

Next, we confidered, that our common ait 
abounds with particles, or little bodies, capable 
to reflect the beams of light. -Of this we might 


eafily give divers proofs, but we fhall name 
but two: the one, that vulgar obfervation of 
the motes that appear in multitudes fwimming 
up and down in the air; when the fun-beams 
fhooting into a room, or any other fhady place, 
difcover them, though otherwifé the eye can- 
not diftinguifh them from the reft of the air ; 
the other proof we will take from what we (and 
no doubt very many others) have obferved, 
touching the illumination of the air in the night. 
And we particularly remember, that, being at 
fome diftance from London one night, that the 
people, upon a very welcome occafion, tefti- 
fied their joy by numerous bonfires; though, 
by reafon of the interpofition of the houfes, we 
could not fee the fires themfelves, yet we could 
plainly fee the air all enlightened over and near 
the city; which argued, that the lucid beams 
fhot upwards from the fires, met in the air 
with corpufcles opacous enough to reflect thenr 
to our eyes. 

A rurep thing that we confidered, was, that 
white may be produced (without excluding o- 


ther ways, or denying invifible pores in the, 


folideft bodies) when the continuity of a diapha- 
nous body happens to be interrupted by a great 
number of furfaces, which, like fo: many little 
looking-glaffes, do confufedly reprefent a muls 
titude of little and feemingly contiguous ima: 
ges of the lucid body. We fhall not infift on 
the explanation of this, but refer you for it to 
what we have faid in another paper, (touching 
colours.) But the inftances that feem to prove 
it are obvious: for water or whites of eggs 
beaten to froth, do lofe their tranfparency, and 
appear white. And having out of one of our 
leffer receivers carefully drawn out the air, and 
fo ordered it, that the hole by which the watef 
was to get in, was exceeding fmall, that the 
liquor might be the more broken in its paflage 
thorough it, we obferved with pleafure, that 
the neck being held under water, and the little 
hole trewly mentioned being opened, the water 
that rufhed in was fo broken, and acquired 
fuch a multitude of new furfaces, that the re- 
ceiver feemed to be full rather of milk than 
water. We have likewife found out, that by 
heating a lump of cryftal to a certain degree, 
and gue it in fair water, it would be dif- 
continued by fuch a multitude of cracks, (which 
created new furfaces within it) that though it 
would not fall afunder, but retain its former 
fhape, yet it would lofe its tranfparency, and 
appear white. 

Upon thefe confiderations, my Lord, and 
fome others, it feemed not abfurd to imagine, 
that upon the rufhing of the air out of the re- 
ceiver into the emptied cylinder, the air in the 
receiver being fuddenly and vehemently ex+ 
panded, the texture of it was as fliddenly altered, 
and the parts made fo to fhift- places (and per= 
haps fome of them to change poftures) a$ 
during their new and vehement motion, and 
their varied fituation, to difturb the wonted 
continuity, and fo the diaphaneity of the air 5 
which (as we have already noted) upon its ceaf+ 
ing to be a tranfparent body, without the mter= 
pofition of coloured things, muft eafily dege- 
herate into white, hai . 
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SrveRAL things there were that made this 
conjeCture feem the lefsimprobable. As firit, 
that the whitenefs always appeared greater 
when the exfuétion. began to be made, whilft 
there was ftore of air in the receiver, than 
when the air was in great part drawn out. 
And next, that, having exhaufted the receiver, 
and applied to the hole in the ftop-cock a 
large bubble of clear glafs, in fuch a manner, 
that we could at pleafure let the air pafs out at 
the fmall glafs into the great one, and eafily 
fill the fmall one with air again, we obferved 
with pleafure, that, upon the opening the paf- 
fage betwixt the two glaffes, the air in the 
fmaller having fo much room in the greater to 
receive it, the dif _ilition of that air was fo great, 
that the fmall phial feemed to be full of milk; 
and this experiment we repeated feveral times. 
To which we may add, that, having provided 
a {mall receiver, whofe upper orifice was fo 
narrow that I could ftop it with my thumb, I 
obferved, that when, upon the exfuction of 
the air, the capacity of the glafs appeared 
white, if, by a fudden removal of my thumb, 
I let in the outward air, that whitenefs would 
immediately vanifh. And whereas it may be 
objected, that in the inftance formerly men- 
tioned, water turning from perfpicuousto white, 
there intervenes the air, which is a body of 
a heterogeneous nature, and muft turn it into 
bubbles to make it lofe its tranfparency; we 
may borrow an anfwer from an experiment we 
deliver in another treatife, where we teach, 
how to make two very volatile liquors, which 
being gently put together, are clear as rock-wa- 
ter, and vet will almoft in a moment, without 
the fub-ingreffion of air to turn them into bub- 
bles, fo alter the difpofition of their infenfible 
parts, as to become a white and confiftent 
body. And this happens not as in the precipi- 
tation of benjamin, and fome other refinous 
bodies, which being diffolved in fpirit of wine, 
may, by the effufion of fair water, be turned 
into a feemingly milky fubftance. For this 
whitenefs belongs not to the whole liquor, but 
to the corpufcles of the diffolved gum, which 
after a while fubfiding, leave the liquor tranfpa- 
rent, themfelves only remaining white, where- 
as in our cafe, it is from the varied texture of 
the whole formerly tranfparent fluid body, and 
not from this or that part, that this whitenefs 
refults: for the body is white throughout, and 
will long continue fo; and yet may, in pro- 
cefs of time, without any addition, be totally 
reduced into a tranfparent body as before. 


requifite to exhibite a white colour, by their 
being, put into a certain unufual motion: as 
may be in fome meafure illuftrated by this, 
that the new motion of the frefhly mentioned 
fumes made the infide of the receiver appear 
fomewhat darker than before; and partly by 
the nature of our formerly mentioned {mok- 
ing liquor, whofe parts, though they feemed 
tranfparent whilft they compofed a liquor, yet 
when the fame corpufcles, upon the -unftop- 
ping of the glafs, were put into a new motion, 
and difpofed after a new manner, they did opa- 
cate that part of the air they moved in, and ex- 
hibited a greater whitenefs than that which 
fometimes appears in our pneumatical veifel. 
Nor fhould we content our felves with this fin- 
gle inftance, to manifeft, that little bodies, 
which being ranged after one manner are di- 
aphanous and colourlefs, may, by being bare- 
ly agitated, difperfed, and confequently other- 
ways ranged, exhibit a colour, if we were not 
unwilling to rob our collection of experiments 
concerning colours. 

But, my Lord, I forefee you may make 
fome objections againft our propofed gues, 
which perhaps I fhall fcarce be able to aniwer ; 
efpecially, it you infift upon having me render 
a reafon why our phawnomenon appears not 
conftantly. 

I Micut indeed anfwer, that probably it 
would do fo, if inftead of our great receiver 
we ufe fuch a {mall phial as we have lately men- 
tioned, wherein the diffilition of the air being 
much greater, is like to be the more confpicu- 
ous: fince I remember not that we ever made 
our trial with fuch fall veffels, without find- 
ing the expeéted whitenefs to appear. But it 
would remain to be explicated, why in our 
great receiver the phenomenon fhould fome- - 
times be feen, and oftentimes not appear. And 
though that conjecture which we laft_made 
fhould not be rejected, yet if we were farther 
preffed to affign a reafon why the air fhould 
abound with fuch particles, as we there fup- 
pofe, more at one time than another, we are 
not yet provided of any better aniwer than 
this general one, that the air about us (and 
much more that within the receiver) may be 
much altered by fuch caufes as few are aware 
of: for, not to repeat thofe probable argu- 
ments of this affertion which we have occa- 
fionally mentioned here and there in the for- 
mer part of this epiftle, we will here fet down 
two or three inftances to verify the fame pro- 
pofition. Firft, I find that the learned Fo/e- 


phus Acofta, among other judicious obferva- Joeph 
tions he made in America, haththis concerning Acolta’s 
the effets of fome winds: There are, faith Naf +4 
he, winds which natura'ly trouble the water of Vepais 
the fea, and make it green, and black, other's, dics, lib. 
‘clear as cryftal. Next, we have obferved, 3. cap. 9. 
that though we conveyed into the receiver our 
fcales, and the pendula formerly mentioned, 
clean and bright; yet after the receiver had 
been emptied, and the air let in again, the 
glofs or luftre both of the one, and of the other, 
appeared tarnifhed by a beginning ruft. And 
in the laft place, we will fubjoin an obfervation 
we made fome years ago, which hath been 
heard 


Bur befides the conjecture infifted on all 
this while, we grounded another upon the fol- 
Jowing obfervation ; which was, that having 
conveyed fome fmoke into our receiver placed 
againfta window, we obferved, that upon the 
exfuction of the air, the corpufcles that were 
fwimming in it, did manifeftly enough make 
the receiver feem more opacous at the very 
moment of the rufhing out of the air: for con- 
fidering that the whitenefs, whofe caufe we 
inquire of, did butfometimes appear, it feem- 
ed not impoffible but that at fuch times the 
air in the receiver might abound with particles, 
reapable of refleéting the light in the manner 
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heard of by divers ingenious men, and feen by: 


fome of them: .We had, with pure {pirit of 
wine, drawn a tincture out of a certain concrete, 
which ufeth to be reckoned among mineral bo- 
dies; and” this tincture Beifig very pure and 
tran{parent, we’ did, becaufe -we put a great. 
value up6ri it; put into a cryftal’phial, which 
we carefillly’Répped, and. fouked . up in a: 
prefs anfon¢ fordéothér things that we {pecially 
prized.’ -‘Peidliquor being a chy:nical rarity,' 
and. befides very1-defecate;: and: of a pleafing; 
golden colours we had oftén occafion to'look 
upen it,“arid fo to take notice, that one time: 
it feemed to-be “ery much troubled, and not 
clear as ‘it- was wont to be: whereupon we 
imagined, that though it would be fomething: 
firange, yet it was not impoffible that fome 
precipitation of the mineral corpufcles was then 
happening, dnd‘ that thence the liquor was opa- 
cated. But, ruendc heed fortie days, that though 
the expe¢téd preaipitation had not been .made;; 
yet the liquor, retaining’ its former vivid colour, 
was grown clear again as before, we fomewhat 
wWohdered at it; and locking it up again in the 
fame prefs, We Jrefolved to obferve, both.whe- 
ther the like changes would again appear in our 
tin@uire, and whiether in cafe-they fhould ap- 
pear, they would be afcribable to the alterations 
of the weather. But though, during the 
Steateft part of a winter and a fpring, we took 
pleafure to obferve, how the liquor would.of= 
ten grow turbid, and after a while clear again + 
yet we could not find that thefe mutations de- 
pended upon any that were manifeft in the air, 
which would be often dark and clouded, when: 
the tincture was clear and tranfparent; as, on 
the other fide, in clear. weather. the liquor 
would appear -fometimes troubled, and more 
opacous. So that being unable to give an ac- 
count of thefe odd changes in our tincture 
(which we fuppofe we have not yet loft, though 
we know not. whether it hath loft its fickle ng- 
ture) either ‘by thofe of the air, or any thing 
elfe that occurred to our thoughts; we could 
not but fufpect, that there may be in divers bo- 
dies, as it were {pontaneous-mutations, that is, 
fuch chariges as depend not upon manifeft 
caufes. But, my Lord, what hath been all 
this while faid concerning our phenomenon, 
is offered to you, not as containing a fatisfactary 
account of if, but to affift you to give your felf 
one. , 


EXPERIMENT XXXVI. » 


E took a glafs veffel,; open at the top, 
and into it we put a mixture of {now 
ahd common falt, (fuch a mixture as we have 
in another treatife largely difcourfed of ;) and 
into the midft of this mixture. we fet a-glafs, 
ofa cylindrical form, clofely ftopped at the 
‘lower end with plaifter, and open at the upper, 
at which we filledit withcommon water. . Thefe 
things being let down into the receiver, and 
the pump being fet on work, the-fnow began 
to melt fomewhat. fafter than. we expected; 
‘whether upon the account of the exfuctian of 
the air, or becaufe there was but little of the 
fnow, or whether for any other:reafon, it ap- 
‘Vout © -_ 


peared doubtful. But however, by that time 
the receiver had been confiderably exhaufted, 
which was done in lefs than + of an hour, we 


perceived the water near the bottom of the. 


glafs cylinder to freeze, and the ice, by a little 


longer ftay, feemed to increafe, and to rife 


fomewhat higher than the furface of the fur- 
rounding liquor, whereinto almoft all the fnow 
and falt were refolved. . The glafs being taken 
out, it appeared that the ite was as thick as the 
infide of thé:glafs it filled, though into that I 
could put.my. thumb. ‘The upper furface of 
the ice was very concave, which, whether it 


were due to any ‘unheeded accident, or to the. 


exfuction of the air, we leave to be determined 
by: farther trial, And laftly, the ice held a- 
gainft the light, appeared not deftitute of bub- 
bles, though fome by-ftanders thought they 
were fewer than would have been found if the 
water had beenrozen in the open air. The 
like experiment. we tried alfo another time in 
one of our. fmall receivers, with not unlike 
fuccefs. 

- Awp on this occafion, my Lord, give me 
leave to propofe a problem, which fhall be this: 
Whence proceeds that ftrange force that we 
may fomeétimes obferve in frozen water, to 
break the bodies that imprifon it, though hard 
and folid? That there is fuch a force in water 
expofed to congelation, may be gathered not 
only from what. may be often obferved in win- 
ter, of the burfting of glaffes too clofe ftopped, 


filled with water or aqueous liquors, but by in- . 


ftances as much more confiderable as lefs obvi- 
ous. ForIremember, that an ingenious ftone, 
cutter not long fince complained to me, that 
fometimes, through the negligertce of fervants, 
the rain being fuffered to foak into marble 
ftones, the fupervening violent frofts would 
burft. the ftones, to the poffeffor’s no {mall 
damage. And I remember another tradef- 
man, in whofe houfe I had lodgings, was 
laft winter complaining, that even implements 
made of bell-metal, being carelefly expofed to 
the wet, have been broken and fpoiled by the 
water; which, having gotten into the little 
cavities and crannies of the metal, was there 
afterwards frozen and expanded into ice. And 
to thefe relations, we can add one of the for- 
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merly mentioned Cabeus’s, whereby they not mis 4. 
only may be confirmed, but are furpaffed: for Meteor. 


he tells us, that he faw a huge veffel of exceed- 
ing hard marble fplit afunder by congealed 
water, whofe rarefaction, faith our author, 
proved fo vehement, that the hardnefs of the 
ftone yielded to it ; and foa veffel was broken, 
which would not have been fo by 100 yoke of 
oxen drawing it feveral ways. I know, my 
Lord, that to folve this problem, it will be 
faid, that congelation doth not (as is common- 
ly, but ‘erroneoufly prefumed) reduce water 
into lefS room than it poffeffed before, but ra- 
ther makes ittake up more. And I have elfe- 
where proved by particular experiments, that 
whether or no,ice may be truly faid to be water 
rarefied (for .that feems queftionable) it may 
be faid to take up more room than the water 
did before glaciation. But though we grant 
that freezing makes water fwell, yet, how cold 

; R - (which 
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(which in weather-glaffes manifeftly condenfeth 
the air) fhould expand either the water, or the 
intercepted air fo forcibly, as to perform fuch 
things as we have newly related, will yet re- 
main a problem. 


EXPERIMENT XXXIX. 


| E took an oval glafs, clear and (left it 

fhould break) pretty ftrong, with a 

fhort neck at the obtufer end; through this 
neck, we thruft almoft to the bottom, a pipe 
of glafs, which was clofely cemented to the 
newly mentioned neck ; the upper part of which 
pipe was drawn in fome places more flender 
than acrow’s quill, that the changes of the air 
in that glafsegg might be the more confpicuous. 
Then there was conveyed into the glafs five or 
fix fpoon-fulls of water, part of which, by 
blowing air into the egg, was raifed into the 
abovementioned flender part of the pipe, fo 
that the water was interpofed between the ex- 
ternal air, and that included in the egg. This 
weather glafs (delineated in the fourteenth fi- 
gure) was fo placed, and clofed up in the ca- 


vity of one of our {mall receivers, that only the , 


flender part of the pipe, to the height of four 
or five inches, paffing thorough a hole in the 
cover, remained expofed to the open air. 

Tue pump being fet a work, upon the ex- 
fuction of the air, the water in the pipe de- 
fcended about a quarter of an inch, and this 
upon two or three reiterated trials; which feem- 
ed fufficiently to argue, that there was no heat 
produced in the receiver upon the exfuction of 
the air: for even a little heat would probably 
have been difcovered by that weather-glafs, 
fince upon the bare application of my hand to 
the outfide of the receiver, the warmth having 
after fome time been communicated or propa- 
gated through both the glaffes, and the inter- 
val betwixt them, to the imprifoned air, did 
fo rarefy that, as to enable it, by preffing upon 
the {ubjacent water, to impel that in the pipe 
very many times as far as it had fallen down- 
wards upon the exfuction of the air. 

Yer fhall not we conclude, that in the ca- 
vity of the receiver the cold was greater after 
the exfuction of the air than before. 

For if it be demanded what then could caufe 
the forementioned fubfiding of the water? it 
may be aniwered, that probably it was the 
reaching of the glafs egg, which, upon the ex- 
faction of the ambient air, was unable to refift 
altogether as much as formerly the preffure of 
the included air, and of the atmofphere, which, 
by the intervention of the water, preffed upon 
its concave furface. Which feemed probable, as 
well by what was above delivered, in the ex- 
periment about the breaking of the glafs by the 
force of the atmofphere, as by this notable 
circumftance (which we divers times obferved) 
that when by drawing theair out of the receiver, 
the water in the pipe was fubfided, upon the re- 
admiffion of the external air, to prefs againtt 


‘the convex furface of the egg, the water was 


prefently re-impelled to its former height: which 
would perhaps appear leis {trange to your Lord- 
fhip, if you had yet feen, what we have here- 
tofore taught in another treatife, concerning 
the {pring that may be difcovered in glafs, as 
rigid and inflexible a body as it is generally 
efteemed. And in the mean while it may ferve 
the turn, to caufe a glafs egg to be blown ex- 
ceeding thin; and then, having broken it, try 
how far you can by degrees bend fome narrow 
parts of it; and how readily, upon the re- 
moval of what kept it bent, it will reftore itfelf 
to its former ftate or pofture. But to return 
to our experiment: From thence it feems pro- 
bable, either that there fucceeds nobody in the 
room of the air drawn out of our receiver; or 
that it is not every matter that is fubtile enough 
readily to pafs through the pores of glafs, that 
is always agitated enough to produce heat 
wherever it is plentifully found. So that if 
no vacuum be to be admitted, this experiment 
feems to invite us to allow a great difparity, 
either as to bulk, or as to agitation, or as ta 
both, betwixt fome parts of the etherial fub- 
ftance, and thofe that are wont here below to 
produce heat and fire, 

WE tried alfo what operation the drawing 
out of the air would have upon camphire, that 
being a body, which, though not a liquor, 
confifts of fuch volatile or fugitive parts, that 
without any greater agitation than that of the 
open air itfelt, they will copioufly fly away. 
But we found not that even this loofe body was 
fenfibly altered by the exfuction of the ambi- 


ent air. 


EXPERIMENT XL. 


ie may feem well worth trying, whether or 
no in our exhaufted glafs the want of an 
ambient body, of the wonted thicknefs of air, 
would difable even light and little animals, as 
bees, and other winged infects, to fly. But 
though we eafily forefaw how difficult it would 
be to make fuch an experiment, yet not to o- 
mit our endeavours, we procured a large flefh- 
fly, which we conveyed into a {mall receiver. 
We alfo another time fhut into a great receiver 
a humming bee, that appeared ftrong and 
lively, though we had rather have made the 
trial with a butterfly, if the cold feafon would 
have permitted usto findany. * The fly, after 
fome exfuctions of the air, dropped down from 
the fide of the glafs whereon fhe was walking. 
But, that the experiment with the bee might be 
the more inftructive, we conveyed in with her 
a bundle of flowers, which remained fufpended 
by a ftring near the upper part of the receiver; 
and having provoked the bee, we excited her 
to fly up and down the capacity of the vefiel, 
till at length, as we defired, fhe lighted upon 
the flowers: whereupon we prefently began to 
draw out the air, and obferved, that though 
for fome time the bee feemed to take no notice 
of it, yet within a while after fhe did not fy, 
but fall down from the fiowers, without ap- 

pearing, 


* Since the writing of this XLth experiment, we procured a white buteerfly, and inclofed it inone of our {maller 
receivers, where, though at firft he flutrered up and down, yet preféntly, upon the exfuction of the air, lie fell 
down as in a fwoon, retaining no other motion than fome little trembling of rhe wings. i 
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pearing to make any ufe of her wings to help 
her felf. But whether this fall of the bee, and 
the other infect, proceeded from the medium’s 
being too thin for them to flyin, or barely 
from the weaknefs, and as it were fwooning 
of the animals themfelves, you will eafily gather 
from the following experiment. 


EXPERIMENT XLI. 


O fatisfy our felves in fome meafure about 
the account upon which refpiration is fo 
necefiary to theanimals, that nature hath furnifh- 
ed with lungs, we took (being then unable to 
procure any other lively bird, {mall enough to 
be put into the receiver) a lark, one of whofe 
wings had been broken by a fhot, of a man 
that we had fent to provide us fome birds for 
our experiment; but notwithftanding this hurt, 
the lark was very lively, and did, being put 
into the receiver, divers times {pring up in it to 
agood height. The veffel being haftily, but 
carefully clofed, the pump was diligently plied, 
and thebird for awhile appeared lively enough; 
but upon a greater exfuction of the air, the 
began manifeitly to droop and appear fick, and 
very foon after was taken with as violent and 
irregular convulfions,as are wont to be obferved 
in poultry, when their heads are wrung off: 
for the bird threw her ‘felf over and over 
two or three times, and died with her breaft 
upward, her head downwards, and her neck 
awry. And though upon the appearing of 
e conyulfions, we turned the ftop-cock, 
and let in the air upon her, yet it came too late; 
whercupon cafting our eyes upon one of thofe 
accurate dials that go with a pendulum, and 
were of late ingenioufly invented by the noble 
and learned Hugenius, we found that the whole 
tragedy had been concluded within ten minutes 
of an hour, part of which time had been em- 
ployed in cementing the cover to the receiver. 
Soon after we got a hen-{parrow, which being 
caught with bird-lime was not at all hurt; 
when we put her into the receiver, almoft to 
the top of which fhe would brifkly raife her 
felf, the experiment being tried with this bird, 
as it was with the former, fhe feemed to be 
dead within feven minutes, one of which were 
employed in cementing on the cover: but upon 
the fpeedy turning of the key, the frefh air 
flowing in, began flowly to revive her, fo that 
after fome pantings fhe opened her eyes, and 
regained her feet, and in about +4 of an hour 
after, threatned to make an efcape at the top 
of the glafs, which had been unftopped to let 
in the frefh air upon her: but the receiver be- 
ing clofed the fecond time, fhe was killed with 
violent convulfions, within five minutes from 
the beginning of the pumping. 

A Wuizte after we put in a moufe, newly 
taken, in fuch a trap as had. rather affrighted 
than hurt him; whilft he was leaping up very 
high in the receiver, we faftened the cover to 
it, expecting that an animal ufed to live in 
narrow holes with very little frefh air, would 
endure the want of it better than the lately men- 
tioned birds: but though, for a while after the 

_ pump was fet a work, he continued leaping up 


as before; yet, it was not long ere he began to. 
appear fick and giddy, and to ftagger: after 
which he fell down as dead, but without fuch 
violent convulfions as the bird died with. 
Whereupon, haftily turning the key, we Jet 
in fome frefh air upon him, by which he-re- 
covered, after a while, his fentes and his feet, 
but feemed to continue weak and fick: but at 
length, growing able to {kip as formerly, the 
pump was plied again for eight minutes, about 
the middle of which fpace, if not before, a little 
air by a mifchance got in at the ftop-cock; 
and about two minutes after that, the moufe 
divers times leaped up lively enough, though 
after about two minutes more he fell down quite 
dead, yet with convulfions far milder than 
thofe wherewith the two birds expired. This 
alacrity fo little before his death, and his not 
dying fooner than at the end of the eighth mi- 
nute, feemed afcribable to the air (how little fo- 
ever) that flipt into the receiver. For the firft 
time, thofe convulfions (that, if they had noe 
been fuddenly remedied, had immediately dif: 
patched him) feized on him in fix minutes af- 
ter the pump began to be feta work. Thefe 
experiments feemed the more ftrange, in re- 
gard that during a great part of thofe few mi- 
nutes the engine could but confiderably rarefy 
the air (and that too, but by degrees) and at 
the end of them there remained in the receiver 
no inconfiderable quantity; as may appear by 
what we have formerly faid of our not being 
able to draw down water in a tube, within 
much lefs than a foot of the bottom: with 
which we likewife confidered, that by the ex- 
fuction of the air and interfperfed vapours, there 
was left in the receiver a fpace fome hundreds 
of times exceeding the bignefs of the animal, 
to receive the fuliginous fteams, from which 
ex{piration difcharges the lungs; and, which 
in the other gafes hitherto known, may be fuf- 
pected, for want of room, to ftifle thofe ani- 
mals that are clofely penned up in ‘too narrow 
receptacles. . 

I Forcor to mention, that having caufed 
thefe three creatures to be opened, I could, in 
fuch fmall bodies, difcover little of what we 
fought for, and what me might poffibly have 
found in larger animals; for though the lungs 
of the birds appeared very red, and as it were 
inflamed, yet that colour being ufual enough in 
the lungs of fuch winged creatures, deferves 
not fo much our notice, as it doth, that in al- 
moft all the deftructive experiments made in 
our engine, the animals appeared to die with 
violent convulfive motions: from which, whe- 
ther phyficians can gather any thing towards the 
difcovery of the nature of convulfive diftem- 
pers, I leave to them to confider. . 

Havine proceeded thus far, though (as we 
have partly intimated already) there appear 
not much caufe to doubt, but that the death o 
the forementioned animals proceeded rather 
from the want of air, than that the air was 
overclogged by the fteams of their bodies, ex- 
quifitely penned up in the glafs; yet I, that 
love not to believe any thing upon conjectures, 
when by a not over-difficult experiment I can 
try whether it be true or no, thought oe _ 

: afel 
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fafeft way to obviate objections, and remove’ 
{cruples, by fhutting up another moufe as clofe 
as Icould in the receiver; wherein it lived about 
three quarters of an hour, and might probably 
have done fo, much longer, had not a Virtuofo 
of quality, who in the mean while chanced to 
make me a vifit, defired to fee whether or no 
the moufe could be killed by the exfuétion of 
the ambient air: whereupon we thought ‘fit to 
open, fora little while, an intercourfe betwixt 
the air in the’ receiver, and-that without it, 
that the moufe ‘might thereby {if it were need- 
ful for him) be retrefhed ; and yet we did this 
without uncementing the cover at. the top, that 
it might not be objected, that perhaps the 
veffel was more clofely ftopped forthe exfuc- 
tion of the air than before. 

Tue experiment had this event, that after 
the moufe had lived ten. minutes, (which we 
afcribed to this, that the pump, for want of 
having been lately oiled, could move but flow- 
ly, and could not by him that managed it be’ 
made to work as nimbly as it was wont) at the 
end of that time he died with convulfive fits, 
wherein he made two or three bounds into the 
air, before he fell down dead. 

Nor was I content with this, but for your 
Lordfhip’s farther fatisfa€tion, and-my own, I 
caufed amoufe, that was very hungry, to be 
fhut in all night, with a bed of paper for him to 
reft-upon: and to be fure that the receiver was 
well clofed, 1 caufed fome air to be drawn out 
of it, whereby, perceiving that there was no 
fenfible leak, I prefently readmitted the air at 
the ftop-cock, left the want of it fhould harm 
the little animal; and then] caufed the engine 
to be kept all night by the fire-fide, to keep him 
trom being deftroyed by the immoderate cold 
of the frofty night. And this care fucceeded 
fo well, that the next morning I found that 
the moufe not only was alive, but had devoured 
a good part of the cheefe that had been put in 
with him. And having thus kept him alive full 
twelve hours, or better, we did, by fucking out 
part of the air, bring him to drodp, and to ap- 
pear fwelled; and by letting in the air again, we 
foon reduced him to his former livelinefs, 


A Digreffion containing fome Doubts touching 
RESPIRATION, 

Fear your Lordfhip will now expect, 
] that to thefe experiments I fhould add my 
reflections on them, and attempt, by their 
affiftance, to refolve the difficulties that occur 
about refpiration; fince at the beginning I ac- 
knowledged a farther inquiry into the nature 
of that, to have been my defign in the related 
trials. But I have yet, becaufe of the incon- 


vemient feafon of the year, made fo few expe- 
riments, and have been fo little fatisfied by 


thofe I have been able to make, that they have 


hitherto made refpiration appear to me rather 
a more, than a lefs myfterious thing, than it 
did before. But yet, fince they have furnifhed 
mé with fome fuch new confiderations, con- 
cerning the ufe of the air, as confirms me in 
my diffidence of the truth of what is commonly 
believed touching that matter; that I may not 
I 


-_ 


appear fullen or lazy, I am content not to de- 
cline employing a tew hours in fetting down 
my doubts, in prefenting your Lordfhip fome 
hints, and in confidering whether the trials 
made in our engine will at leaft affitt' us to 
difcover wherein the deficiency lies that needs 
to be fupplied. - Loot 

Anp this, my Lord, being all my prefent 
defign, I fuppofe you will not expect that (as 
if you knew not, or had forgotten what Ana- 
tomifts are wont to teach) I fhould entertain 
you with a needlefs difcourfe of the organs of 
refpiration, and the variety of their ftructure 
in feveral animals; though if it were neceflary, 
and had not been performed by others, I fhould 
think, with Galen, that by treating of the fa- 
bricks of living bodies, J might compofe hymns 
to the wife author of nature, who, in the ex- 
cellent contrivance of the lungs, and other 
parts of (thole admirable engines) animals, 
manifefts hinifelf to be indeed what the elo- - 
quent prophet moft juftly fpeaks him, won- 
derful in counfel, and excellent in working. 

- Nor fhall we any farther meddle with thofe 
controverfies fo much agitated among the mo- 
derns, namely, whether the motion of the lungs 
in refpiration be their own, or but confequent 
to the motion of the thorax, diaphragm, and 
(as fome learned men would have it) the ab- 
domen; and, whence it is that the air {wells 
the lungs in infpiration, any farther than they 
may receive light from our engine: but that it 
may appear what kind of fervice it is that may 
be expected from it on this occafion, we muft 
premife a few wordstofhew wherein the ftrength 
of the objection we are to anfwer, lies. In fa- 
vour then of thofe that would have the lungs 
rather paffive than active in the bufinefs of re- 
fpiration, it may againft the common opinion 
be alledged, that as the lungs being deftitute 
of mufcles and of fibres, are unfit to dilate 
themfelves; fo it appears, that without the 
motion of the thorax they would not be filled 
with air. Since, as our learned friend Dr. High- 
more hath well (and congruoufly to what our 
{elves have purpofely tried) obferved, if a live 
dog have a great wound made in his cheft, the 
lobes of the lungs on that fide of the mediafti- 
num will fubfide and lie fill; the thorax and 
the lobes on the other fide of the mediaitinum 
continuing their former motion. And if fud- 
denly at once the mufcles of the cheft be on 
both fides diffected, upon the ingrefs of the 
air, the whole lungs, though untouched, will 
remain movelefs, at leaft, as to any expanfion 
or contraction of their fubftance. 

To which we may add the obfervation of 
the diligent Bartholinus, who affirms the like 
of the diaphragm alfo; namely, that it being 
wounded, the Jungs will tall together, and the 
refpiration ceafe, which my experiments oppofe 
not, provided the wound be any thing great. 
And indeed the diaphragm feems the principal 
inftrument of ordinary and gentle refpiration, 
although to reftrained refpiration (if I may fo 
call it) the intercoftal mufcles, and perhaps fome 
-others may be allowed eminently to concur. 
But the chief of the controverfies formerly 
‘pointed at, is not yet decided 5 namely, what 
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it is that conveys the air into the hings. For 
when, to counterbalance all that hath beén al- 
Jedged, thofe that plead for the lungs demand 
what it is that fhould bring the air into the 
lungs, if themfelves do not attraét it, their 
antagonifts difagree about the reply. For 
when to this queftion fome of the beft mo- 
dern philofophers anfwer, that by the dilatation 
of the cheft the contiguous airis thruft away, 
and that preffing upon the next air to it, and 
fo onwards, the propulfion is continued till the 
air be driven into the lungs, and fo dilate them; 
when this (I fay) is anfwered, it is obje€ted even 
by Bartholine himfelf, as a convincing reply, 
that, according to this do¢trine, a man could 
not fetch his breath from a great veffel full of 
air, with a flender neck ; becaufe, that when 
his mouth covers the orifice of the neck, the 
dilatation of his thorax could not propel the air 
in the veffel into his lungs, by reafon of its be- 
ing feparated by the inclofing vefiel from the 
ambient air; and yet, fay they, experience wit- 
neffeth, thet out of fuch a veffel a man may 
fuck air. But of this difficulty our engine fur- 
nifheth us with an eafy folution, fince many of 
the former experiments have manifefted, that 
in the cafe propofed, there needs not be made 
any (though it is true that in ordinary refpira- 
tion there is wont to be made fome) propulfion 
of the air by the fwelling thorax or abdomen 
into the lungs; fince upon the bare dilatation 
of the thorax, the {pring of that internal air, or 
halicuous fubftance that is wont to poffefs as 
much of the cavity of the cheft as the lungs fill 
not up, being much weakened, the external and 
contiguous air mutt neceffarily prefsin atthe open 
wind-pipe into the lungs, as finding there lefs 
reliftance than any where elfe about it. 

Anp hence (by the way) we may derive a 
new affiftance to judge of that famous contro- 
verfy difputed among Naturalifts and Phy- 
ficians, ever fince Galen’s time, fome main- 
taining that the cheft, with the contained lungs, 
miay be refembled to a pair of bellows, which 
comes therefore to be filled becaufe it was di- 
lated ; and others pleading to have the com- 
parifon made to a bladder, which is therefore 
dilated becaufe it is filled. For as to the tho- 
rax, it feems evident from what hath been lately 
faid, that it, like a pair of bellows, happens to 
be partly filled with air, but becaufe it was di- 
lated: but ¢s for the lungs themfelves, who 
want fibres to diftend them, they may fitly 
enough be compared to a bladder; fince they 
are dilated by being filled, namely, by that air 
which rufheth into them upon the dilatation of 
the cheft, in whofe increafed cavity it finds (as 
we frefhly noted) lefs refiftance to its {pring 
than elfewhere. And this brings into my mind 
that ftrange obfervation of Nicolaus Fontanus, 
a phyfician at Anfterdam, who teftifieth, that 
in a boy of the fame town, four years old, 
there was found, inftead of lungs, @ certain 
membranous bladder; which being filled with 
wind, and furnifhed with little veins, had its 
origination from the wind-pipe it felf: which 
being fuppofed true, how well it will agree 
with moit of the opinions touching refpiration, 
I leave to be confidered. : 
~ Vou. I. 


Anp thus may the grand objection of 
Bartholine, and others, be anfwered : but I leave 
to Anatomifts to confider what is to be faid to 
fome obfervations that feem to contradict thof= 
anatomical experiments already mentioned: 
fuch was particularly that whicli I remember 
I have read in Sennertus (from the obfervation 
of his father-in-law Schato) of a melancholy 
ftudent, who having ftabbed himfelf, and 
piercéd the diaphragm in the thinner or ten- 
donous part (called by many the nervous cir- 
cle) lived feven months after he had wounded 
himfelf, though aftér his death (preceded by 
violent vomitings) the wound (perchance di- 
lated by thofe ftrainings) appeared fo great, 
that the whole ftomach was found to have 
got in by it into the left fide of the thorax. 
And fuch alfo was the accident that happened 
to a nobleman, whom I remember [ have 
feen, and who is yet alive, in whofe cheft there 
hath, for thefe many years, remained a hclé 
fo great, that the motion of his heart may be 
perceived by it. Thefe (I fay) and fome other 
obfervations, I fhall now forbear to infift on; 
becaufe I hold it not unfit, before we come to 
confider the ufe of refpiration, that we acquaint 
your Lordfhip with an ingenious conjecture; 
that was made at the caute of the hafty death 
of the animals our engine killed; namely, that 
it -was not the want of air that deftroyed them, 
but the preffure of the innate air in the cavity 
of the cheft : as if the {pring of the air being 
no longer counterbalanced by the ambient air, 
was thereby become fo ftrong, that it kept the 
thorax forciby diftended; and hindered its 
wonted contraction; and fo tompreffed the 
lungs and their veffels; as to obftruét the cir- 
culation of the blood. Arid this conjeéture; 
as it is {pecious enough, fo I might have admit- 
ted it for true; but that I confidered,: that 
(not to mention that one, efpecially of the ani- 


mals killed in our engine; feemed. manifeftly’ 


for a pretty while, and not long before he 
died, to move his thorax, as if he exercifed re- 
{piration) the diligent alleus relates, that he 
divers times obferved, in the diffection of live 
bodies, that the membrane that invefts the 
lungs had pores in it as big as the larger fort 
of peas ; which agreeth with the obfervations 
of chirurgeons and phyficians; vz. that mat- 
ter collected in the thorax hath penctrated 
inte the lungs, and been difcharged by ¢ough- 
ing. And I remember too, that moft of the 
animals we killed in our engine were birds, 
of whofe lungs Harvey fomewhere informs 
us, that he obferved therm very mianifeftly to 
open at their extremities into the abdomen; and 
by fuch perforations we may well fuppofe the 
paflage free betwixt the external air, and that 
in the abdomen: but this conjecture may be 
farther confidered. Befides, to fhow that the 
animals that died in our glaffes, need not be 
fuppofed to have been killed by the want of air, 
we forefee another argument, that we mutt deal 
fo ingenuoufly with yor Lordfhip, as not to 
conceal. You- very well know, that befides 
the generality of the fthools, there are many 
new philofophers, who, though they diffent 
from the old Peripateticks in other things, do, 
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as they, deny the poffibility of avacuum; and ffant animantia, ‘quin aut fpiritum adducant, 


hold, that thofe fpaces which are devoid of air, 
and other groffer bodies, are all of them exatt- 
ly replenifhed with a certain etherial matter, 
fo thin and jubtile, that it can freely permeate 
the pores of the compactedft and clofeit bodies, 
and even of glafs it felf. Now fome of thofe 
Naturalifts that are of this perfuafion may ob- 
ject, that the animals that died in our receiver, 
did fo, not fo much for lack of air, as by rea- 
fon that the air that was pumped out was ne- 
ceffarily fucceeded by an etherial fubftance ; 
which confifting of parts vehemently agita- 
ted, and fo very fimall, as without refiftance 
to pafs in and out through the very pores 
of glafs ; it may well be fuppofed, that a con- 
fiderable quantity of this reftlefs and fubtile 
matter, meeting together in the receiver, with 
the’ exceffive heat of it, may be quickly able 
to deftroy a little animal, or at leaft make 
the air too intemperately hot to be fit for re- 
{piration. 

Bur though this be a difficulty not fo eafily 
to be refolved without the affiftance of our en- 
gine, yet I fuppofe we have already anfwered 
the objection by our 38% and 39 experi- 
ments; which, though we made partly for o- 
ther purpofes, yet we premifed them only to 
clear up the difficulty propofed. 

Awnoruer fufpicion we fhould have enter- 
tained concerning the death of our animals ; 
namely, that upon the fudden removal of the 
wonted preffure of the ambient air, the warm 
blood of thofe animals was brought to an ef- 
fervefcence or ebullition; or at leaft fo vehe- 
mently expanded, . as to difturb the circulation 
of the blood, and fo diforder the whole ceco- 
noiny of the body: This, I fay, I fhould have 
had iome fufpicion of, but that animals of a 
hot confticution are not the fole ones that can- 
not in our exhaufted engine exercife the func- 
tion of life. But I muft not now dwell upon 
matters of this nature, becaufe I think it high 
time to proceed to the confideration of the 
principal fubject of our engine, namely, the 
ufe of refpiration ; or rather, the ufe of the air 
in refpiration. For whereas of the divers ufes 
of it mentioned by Anatomifts, the moft, fuch 
as the production and modulation of the voice 
by the elifion of the air, the larynx, ec. the 
expulfion of excrements by coughing, the con- 
veying in of odours by infpiration, and fome 
others, rather convenient for the well-being of 
an animal, than abfolutely neceffary to his life ; 
whereas (I fay) the other ufes are fuch as we 
have faid, the great Hippocrates himfelf gives 
this notable teftimony to the ufe of the air, as 
to animals endowed with lungs: Mortalibus 
(faith he) bic (fpiritus) tam vite, tum morborum 
egrotis.caufa et. Tantaque corporibus omnibus 
{piriths ineft neceffitas, ut fiquidem aliis omnibus 
& cibis && potionibus, quis abftineat, duos tamen 
aut tres, vel plures dies poffit vitam ducere: At 
Jt quis fpiritus in corpus vias intercipiat, vel 
exigud diei parte, bomini pereundum fit; adeo 
neceffarius eft ufus fpiritiis in corpore. Ad bec 
quoque, quum omnibus altis attionibus homines 
quiefcant, quod mutationibus innumeris vita fit 
expofita, ab bic.tamen fold attione nunquam de- 


aut reddant. 

Bur touching the account upon which the 
infpiration and exfpiration of air (both which 
are. comprehended in avazvot, refpiration) is 
fo sae to life, both Naturalifts and Phyfi- 
cians do fo: difagree, that it will be very diffi- 
cult either to reconcile their opinions, or deter- 
mine their controverfies. 

For firft, many there are, who think the 
chief, if not fole ufe of refpiration, to be the 
cooling and tempering of that heat in the heart 
and blood, which otherwife would be immo- 
derate ; and this opinion not only feems to be 
moft received amongft {cholaftick writers, but 
divers of the new philofophers, Cartefians. and 
others, admitted with fome variation ; teaching, 
that the airis neceffary, by its coldnefs, to con+ 
denfe the blood that paffeth out of the richt 
ventricle of the heart into the lungs, that cher: dy 
it may contain fuch a confiftence as is requifite 
to miake it fit fewei for the vital fire or lame, in 
the left ventricle of the heart. And this opi- 
nion feems favoured by this, that fifhes, and 
other cold creatures, whofe hearts have but one 
cavity, are alfo unprovided of lungs, and by 
fome other confiderations. But though it need 
not be denied, that the infpired air may fome- 
times be of ufe by refrigerating the heart, yet 
(againft the opinion that makes this refrigera- 
tion the moft genuine and conftant ufe of the 
air) it may be objected, that divers cold crea- 
tures (fome of which, as particularly frogs, 
live in the water) have yet need of refpiration ; 
which feems not likely to be needed for reffi- 
geration by them that are deftitute of any fen- 
fible heat, and befides, live in the cold water : 
that even decrepid old men, whofe natural heat 
is made very languid, and almoft extinguifhed 
by reafon of age, have yet a neceffity of fre- 
quent refpiration: that a temperate aii is fitteft 
for the generality of breathing creatures ; and 
as an air too hot, fo alfo an air too cold may 
be inconvenient for them (efpecially if they be 
troubled with an immoderate degree of the 
fame quality which is predominant in the air :) 
that in fome difeafes the natural heat is fo 
weakened, that in cafe the ufe of re{piration 
were too cool, it would be more hurtful than 
beneficial to breathe ; and the fufpending 
of the refpiration may fupply the place of 
thofe very hot medicines that are wont to be 
employed in fuch diftempers: that nature might 
much better have given the heart but a mode- 
rate heat, than fuch an exceflive one, as needs 
to be perpetually cooled, to keep it from grow- 
ing deftructive ; which the gentle, and not the 
burning heat ofan animal’s heart, feems not in- 
tenfe enough fo indifpenfably torequire. Thefe, 
and other objections might be oppofed, and 

refled againft the recited opinion; but we 
fhall not infift on them, but only add to them, 
that it appears not by our foregoing experi- 
ments (I mean the the 38th and 39% ) that in 
our exhaufted receiver, where yet animals die 
fo fuddenly for want of refpiration, the ambient 
body is fenfibly hotter than the common air. 

OTHER learned men there are, who will 
have the very fubftance of the air . to get in ey 
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the veffels of the lungs, to the left ventricle of 
the heart, not only to temper its heat, but to 
provide for the generation of fpirits. And 
thefe alledge for themfelves the authority of 
the ancients, among whom Hippocrates feems 
manifeftly to favour their opinion; and both 
Ariftotle and Galen do fometimes (for methinks 
they {peak doubtfully enough) ‘appear inclina- 
ble to it. But for aught ever I could fee in 
diffections, it is very difficult to make out, how 
the air is conveyed into the left ventricle of 
the heart, efpecially the fyftole and diaftole of 
the heart and lungs being very far from being 
fynchronical : befides, that the fpirits feeming 
to be but the moft fubtile and un¢tuous particles 
of the blood, appear to be of a very differing 
nature from that of the lean and incombuttible 
corpufcles of air. Other objections againft this 
opinion have been propofed, and preffed by 
that excellent Anatomift, and my induftrious 
friend Dr. Highmore, to whom I fhall there- 
fore refer you. 

ANOTHER opinion there is touching refpira- 
tion, which makes the genuine ufe of it to be 
ventilation not of the heart, but of the blood, 
in its paflage through the lungs; in which paf- 
fage it is difburthened of thofe excrementitious 
fteams proceeding, for the moft part, from 
the fuperfluous ferofities of the blood, (we may 
add) and of the chyle too, which (by thofe 
new conduits of ate very happily deteéted by 
the famous Pecquet) hath been newly mixed 
with it in the heart. And this opinion is that 
of the induftrious Medius, and is faid to have 

een that of that excellent philofopher Gaffendus ; 
and hoz been, in part, an cpinion almoft vulgar. 
But this hypothefis may be explicated rwo ways: 
for firft, the neceifity of the air in refpiration 
may be fuppofed to proceed from hence ; that 
as a flame cannot long burn in a narrow and 
clofe place, becaufe the fuliginous fteams it in- 
ceffantly throws out, cannot be long received 
into the ambient body ; which, after a while, 
growing too full of them to admit any more, 
ftifles the flame : fo that the vital fire in the 
heart requires an ambient body of a yielding 
nature, to receive into it the fuperfluous {ero- 
fities, and other recrements of the blood, whofe 
teafonable expulfion is requifite to depurate the 
mafs of blood and make it fit, both to circulate 
and to maintain the vital heat refidingin the heart. 
The other way of explicating the above-men- 
tioned hypothefis is, by fuppofing, that the 
air doth not only, as a receptacle, admit into 
its pores the excrementitious vapours of the 
blood, when they are expelled’ through the 
wind-pipe, but doth alfo convey them out of 
the lungs, in regard that the infpired air reach- 
ing toall the ends of the a/pera arteria, doth 
there affociate it felf with the exhalations of the 
circulating blood, and when it is exploded, car- 
ries them away with it felf: as we fee that 
winds fpeedily dry up the furfaces of wet bo- 
dies, not to fay any thing of what we formerly 
obferved touching our liquor, whofe fumes were 
ftrangely elevated upon the ingrefs of the air. 

Now, of thefe two ways of explicating the 
ufé ofrefpiration, our engine affords us this ob- 


jeCtion againft the firft, that upon the exfuction 
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of the air, the animal dies a great deal fooner 
than if it were left in the veffel; though by that 
exfuction, the ambient fpace is left much more 
free toreceive the {teams that are either breathed 
out of the lungs of the animal, or difcharged 
by infenfible tranfpiration through the pores of 
his fkin. 

Bur if the hypothefis propofed be taken in 
the other fenfe, it feems congruous enough to 
that grand obfervation, which partly the phz- 
nomena of our engine, and partly the relations 
of travellers, have fuggefted to us; namely, 
that there is a certain confiftence of air requifite 
to refpiration ; fo that if it be too thick, and 
already over-charged with vapours, it will be 
unfit to unite with, and carry off thofe of the 
blood, as water will diffolve and affociate to 
it felf but a certain proportion of faline cor- 
pufcles ; and if it be too thin or rarefied, the 
number or fize of the aérial particles is too fmall 
to be able to carry off the halituous excrements 
of the blood, in fuch plenty as is requifite. 

Now that air too much thickened (and as 
it were clogoed) with fteams, is unfit for re- 
fpiration, may appear by what is wont to hap- 
pen in the lead-mines of Devonfbire, (and for 
aught I know, in thofe too of other countries, 
though I have feen mines where no fuch thing 
was complained of) for I have been informed 
by more than one credible perfon (and parti- 
cularly by an ingenious man that hath often, 
for curiofity, digged in thofe mines, and been 
employed about them) that there often rifeth 
damps, (as retaining the German word b 
which we call them) which doth fo thicken the 


_air, that, unlefs the work-men fpeedily make 


figns to them that are above, they would (which 
alfo fometimes happens) be prefently ftifed for 
want of breath: and though their companions 
do make hafte to draw them up, yet frequently, 
by that time they come to the free air, they are, 
as it were, in a fwoon, and are a.good while 
before they come to themfelves again. And 
that this fwooning feems not to proceed from 
any arfenical or poifonous exhalation contained 
in the damp, as from its over-much condenfing 
the air, feems probable from hence; that the 
fame damps oftentimes leifurely extinguifh the 
flames of their candles or Jamps; and from 
hence alfo that it appears (by many relations 
of authentical authors) that in cthofe cellars 
where great ftore of. new wine is fet to work, 
men have been fuffocated by the too great 
plenty of the fteams exhaling from the mutt, 
and too much thickning the air: as may be 
gathered from the cuftom that is now ufed in 
fome hot countries, where thofe that have oc- 
cafion to go into fuch cellars, carry with them 
a quantity of well-kindled coals, which they 
hold near their faces ; whereby it comes to 
pafs, that the fire difcuffing the fumes, and 
rarefying the air, reduceth the ambient body to 
a confiftence fit for refpiration. 

We will add (by way of confirmation) the 
following experiment : In fuch a {mall receiver, 
as thofe wherein we killed divers birds, we 
carefully clofed up one, who, though for a 
quarter of an hour he feemed not much preju- 
diced .by the clo fenefs. of his prifon, oan 
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wards began firft to pant very vehemently, and 
keep his bill very open, and then to appear 
very fick ; and laft ot all, after fome long and 
violent ftrainings, to caft up fome little mat- 
ter out of his ftomach ; which he did feveral 
times, till growing fo fick that he ftaggered 
and gafped, as being juft ready to die. We 
perceived, that within about three quarters of 
an hour from the time that he was put in, he 
had fo thickened and tainted the air with the 
fteams of his body, that it was become alto- 
gether unfit for the ule of refpiration: which 
he will not much wonder at, who hath taken 
notice in Sanforius his Statica Medicina, how 
much that part of our aliments which goeth off 
by infenfible tranfpiration, exceeds in weight 
all the vifible and groffer excrements both folid 
and liquid. 

Tuat (on the other fide) an air too much 
dilated is not ferviceable for the ends of refpi- 
ration, the haity death of the animal we killed 
in our exhaufted receiver feems fufficiently to 
manifeft. And it may not irrationally be 


truth of it; partly, becaufe when I paffed the 
Alps, 1 took notice of no notable change be- 
twixt the confiftence of the air at the top and 
the bottom of the mountain ; partly, becaufe in a 
punctual relation made by an Englith gentle- 
man, of his afcenfion to the top of the pike of 
Lenariff (which is by great odds higher than 
Olympus) I find no mention of any fuch diffi- 
culty of breathing ; and partly alfo, becaufe the 
fame author tells us out of Arifotle, that upon 
the top of Odmpus there is no motion of the 
air, infomuch that letters traced upon the duft, 
have been, after many years, found legible and 


not difcompofed ; whereas that inquifitive Buf Eo:ft. 3. 


bequius (who was ambaffador from the German 
to the Turkith emperor) in one of his eloquent 
Epiftles, tells us, upon his own knowledge, 
that Olympus may be feen from Conftantinople, 
blanched with perpetual fnow ; which feems to 
argue, that the top of that, as well as of di- 
vers other tall hills, is not above that region of 
the air wherein meteors are formed. Though 
otherwife, in that memorable narrative which 


David Frelichius made, of his afcent to the metichiy 
top of the prodigioufly high Hungarian moun- apad  2- 

tain Carpathus, he tells us, That when ba-"e™-Gegra. 
ving paffed through very thick clouds, he came to” **- 


doubted, whether or no, if a man were raifed 
to the very top of the atmofphere, he would 
be able to live many minutes, and would not 


quickly die for want of fuch air as we are wont 
H I. cap, 19. 


to breathe here below. And that this con- 
jecture may not appear extravagant, I fhall, on 
this occafion, fubjoin a memorable relation 
that I have met with in the learned Fofephus 
Acofia, who tells us, that when he himfelf 
paffed the high mountains of Perz, (which they 
call Pariacaca) to which, he fays, that the 
Alps themfelves feem’d to them but as ordinary 
houfes in regard of high towers, he and his 
companions were furprized with fuch extreme 
pangs of ftraining and vomiting, (not with- 
out cafting up blood too) and with fo violent 
a diftemper, that he concludes he fhould un- 
doubtedly have died, but that this lafted not 
above three or four hours, before they came into 
a more convenient and natural temperature of air: 
to which our learned author adds an inference, 
which being the principal thing I. defigned in 
mentioning, che narrative, I fhall fet down in 
his own words: J therefore ({ays he) perfuade 
my felf, that the element of the air is there fo 
fubtile and delicate, as it is not proportionable 
with the breathing of man, which requires a 
more grofs and temperate air ; and I believe it is 
the cauf2 that doth fo much alter the ftomach, 
and trouble a!l the difpofttion. ‘Thus far our au- 
thor, whofe words I mention, that we may 
guefs, by what happens fomewhat near the con- 
fines of the atmofphere (though probably far 
from the furface of it) what would happen be- 
yond the atmofphere. That, which fome of 
thofe that treat of tlie height of mountains, re- 
late out of riffotle, namely, that thofe that 
afcend to the top of the mountain Olympus, 
could not keep themfelves alive, without car- 
rying with them wet fpunges, by whofe af- 
fiftance they could refpire in that air, otherwife 
too thin for refpiration ; (that relation, I fay, 
concerning this mountain) would much con- 
firm what hath been newly recited out of 
Acofta, if we had fufficient reafon to believe 
it. But I confefs I am very diffident of the 


the very top of the bill, be found the air fo calm 
and fubtile, that not a hair of bis head moved, 
whereas, in the lower ftages of the mountain, he 
felt a vehement wind. But this might well be 
cafual, as was his, having a clear air where he 
was, though there were clouds, not only be- 
neath him, but above him. 

But, though what hath been hitherto dif- 
courfed, incline us to look upon the ventilation 
and depuration of the blood, as one of the 
principal and conftant ufes of refpiration ; yer 
methinks it may be fufpected that the air doth 
fomething more than barely help to carry off 
what is thrown out of the blood, in its paffage 
through the lungs, from the right ventricle of 
the heart to the left. For we fee, in phlegma- 
tick conftitutions and difeafes, that the blood 
will circulate tolerably well, notwithftanding 
its being exceffively ferous : and in afthmatical 
perfons, we often fee, that though the lungs 
be very much ftuffed with tough phlegm, yet 
the patient may live fome months, if not fome 
years. So that it feems fcarce probable, thar 
either the want of throwing out the fuperfluous 
ferum of the blood for a few moments, or the 
detaining it, during fo fhort a while, in the 
lungs, fhould be able to kill a perfectly found 
and lively animal: I fay, fora few moments, 
becaufe, that having divers times tried the ex- 
periment of killing birds in a fmall receiver, 
we commonly found, that within half a minute 
of an hour, or thereabout, the bird would be 
furprifed by mortal convulfions, and within 
about a minute more would be ftark dead, be- 
yond the recovery fof the air, though never 
fo haftily let in. Which fort of experiments 
feem fo ftrange, that we were obliged to make 
it fevera] times, which gained it the advantage 
of having perfons of differing qualities, pro- 
feffions and fexes, (as not only ladies and 
lords, but doétors and mathematicians) to wit- 
nefsit. And to fatisfy your lordfhip, that it 

was 
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was not the narrawnefs of ‘the veffel, ‘but the 
fudden exfuction of the ‘air that difpatched 
thefe creatures fo foon-; we will add, that we 
once inclofed one of thefe birds in one of thefe 
fall recetvers, where, for a while, he was fo 
little fenfible of. his imprifonment, that he eat 
very chearfully certain feeds that were conveyed 
in with him, and: not only lived ten minutes, 
but had: probably lived much longer, had not 
a@ great perfon,.that was fpectator of fome of 
thefe experiments, refcued him from the ‘pro- 
fecution of the trial. Another bird being with- 
in about half a minute caft into violent con- 
vulfions,.and reduced into a fprawling -con- 
dition, upon the exfudtion of the air, by the 

ity of fome fair ladies, related to your Lord- 
ip, who made me hatftily let in fome. air at 
the ftop-cock, the gafping animal was prefently 
recovered, and ina condition to enjoy the be- 
efit of the ladies compaffion.- And another 
time alfo, being refolved not to be interrupted 
m our experiment, we-did at night fhut upa 
bird in one.of out {mall receivers, and obferved 
that for a good while he fo little felt the alte- 
sation of the air, ‘that ‘he fell afleep with his 
head under his wing ; and though he after- 
wards awaked fick, yet he continued upon his 
legs between forty minutes and three quarters 
of an hour: after which, feeming ready to 
expire, we took himi out, and foon found him 
able to makteufe of the liberty we gave him for a 
compenfation of his fufferings. 

Ir to the foregoing inftances of the fudden 
deftruction of animals, by the removal of the 
ambient air, we fhould now annex fome, that 
we think fitter to ‘referve till anon ; perhaps 
your Lordthip would fufpeét, with me, that 
there is fome ufe of the air which we do not yet 
fo well underftand, that makes it fo continually 
needful to the life of animals. Paracelfus in- 
deed tells us, That as tke flomach concoéts 
meat, and makes part of it ufeful to the body, re- 
jecting the other part; -fo the lungs confume-part 
of the air, and profcribe the reft. So that, ac- 
cording toour Hermetick philofopher, (as his 
followers would have him ftyled) ic feems we 
may fuppofe, thac there is in the air a little vi- 
tal quinteffence (if 1 may -fo call it) which 
ferves tothe refrefhment and reftauration of our 
vital fpirits, for which ufe the groffer and in- 
comparably greater part of the air beirig unfer- 
viceable;. it need not feem ftrange, that an ani- 
mal ftands in need of almoft inceflantly draw- 
ing in frefh air. But though this opinion is not 
(as fome of the fame author) abfurd, yet be- 
fides that it .fhould not be barely afferted, but 
explicated: and proved ; and befides thar fome 
objections may ‘be framed againit it, out of 
what hath been already argued againft the 
tranfmutation of air into vital fpirits: befides 
thefé things, it feems not probable, that the 
bare want of the generation of the wonted quan- 


tity of vital fpirits, for lefs than one minute, : 
fhould, within that time, be able to killa 


lively animal, without the help of any external 
violence at all, 


.Bur. yet, on occafion of this opinion of * 


Paraceifus, perhaps it wilt not be’ impertinent 
if, before I proceed, 1 acquaint your Lordfhip 
Vot. I. 


with a conceit of that defervedly famous Me- 
chanician and Chymift, Cornelius Drebell, who, 
among other ftrange things that he perform:d, 


is afirm’d, by more than a few credible per-_ 
fons, to have contrived, for the late learned 


King Fames, a vefiel to go under water ; of 
which, trial was made in the Téames, with ad- 
mired fuccefs, the veffel carrying twelve row- 
ers, befides paffengers ; one of which is ‘yet 
alive, and related it to an excellent Mathema- 
tician that informed me of it. Now that? for 
which I mention this ftory is, that having had 
the curiofity and opportunity to make parti- 
cular inquiries among the relations of Drebell, 
and efpecially of an ingenious Phyfician that 
married his daughter, concerning the grounds 
upon which he conceived it feafible to make 
men unaccuftomed to continue fo long under 
water without fuffocation, or (as the larel 

mentioned perfon that went in the veffel affirms) 
without inconvenience ; 1 was anfwered,,.that 
Dredell conceived, that it is not the whole body 
of the air, but a certain quinteffence (as Chy- 
mifts fpeak) or fpirituous part of it, chat makes 
it fit for refpiration ; which being fpent, the re- 
maining groffer body, or carcafe, if I may fo 
call it, of the air, is unable to cherifh the vital 
flame refiding in the heart : fo that, for aught 
I could gather, befides the mechanical contri- 
vance of his veffel, he had a chymical liquor, 
which he accounted the chief fecret of his fub- 
marine navigation. For when, from time to 
time, he perceived that the finer and purer 


_part of the air was confumed, or over-clogged 


by the refpiration and {teams of. thofe that went 
in his fhip, he would, by unftopping a veffel 
full of this liquor, fpeedily reftore to the troubled 
air: fuch a proportion of vital-parts, as would 
make it again, for a good while, fit for refpr- 
ration, whether by uiffipating, or precipitating 
the groffer exhalations, or by fome other in- 
telligible way, I muft not now ftay to examine ; 
contenting my felf to add, that having had the 
opportunity to do fome fervice to thofe of his 
relations that were moft intimate with him, 
and having made it my bufinefs to learn what 
this ftrange liquor might be, they conftantly af- 


firmed that Drebell would never difclofe the 


liquor unto any, nor fo much as tell the matter 
whereof he had made it, to above one perfon, 
who himfelf affured nye what it was. 

Tis account of Drede/Ps performance I 
mention, not that I any farther affent:. to 
opinion than I have already intimated, but 
becaufe the man and the invention being ex- 
traordinary, I fuppofe your Lordfhip will.not 
be difpleafed to know the utmoft I could learn 
about it ; efpecially not having found it meh- 
tioned by any writer. Wherefore I have been 
fometimes inclined to favourable thoughts of 
their opinion, who would have the air:necef- 
fary to ventilate and cherifh the vital flame, 
which they do fuppofe to be continually burn- 


ing in the heart. For-we fee, that in our en- 
" gine the flame of a’ lamp will laft almoft as lit- 


tle after the exfution of the air, as the life of 
an animal: nay, I remember that though I de- 
vifed a more promifing way to'make a fire laft 
in our exhaufted receiver, yet it would not 

T fucceed. 
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fucceed. We took a hard body made in the 
form of a clove, but twice as long, and pro- 
portionadly thick; this body being made of 
fuch a compofition, that if it be kindled at the 
upper end, it will moft certainly burn away to 
the very bottom, much better than a match; 
we conveyed it divers times, kindled at the up- 

rend, into one of our {mall receivers, but 
{till found, chat though prefently upon the ex- 
faction of the air, it would leave fmoking, 
and feem quite gone out, and again begin to 
{moke as foon as the air was let in upon it; yet 
if the air were kept out but four or five m+ 
nutes, the fire would be totally and irrevoca- 
bly extinguifhed. To which we will add, 
that chough we conveyed into a great receiver 
a {mall lamp with rectified fpiric of wine, that 
being fo pure as not to fmut the cotton wiek, 
or fo much as a piece of white paper held 
over it; yet we could not by divers trials 
make the fame laft a couple of minutes, after 
the air was begun to be drawn out. But 
though our engine thus fhews us a new kind 
of refemblance betwixt fire and life, yet the 
opinion we have laft mentioned is not free 
from difficulties. For, though in the hearts 
of many animals, blood be a warn liquor, and 
in fome even a hot one; yet it is not eafy to 
conceive either how the air (in fubftance) can 
get thither, or how, in cafe it could, it were 
able to increafe the heat. Since, however, the 
air may increafe the heat of a coal by blowing 
off the afhes, and making the active corpuf- 
cles pierce farther into the kindled body, and 
fhatter it che more; yet we fee hot liquors have 
their heat allayed, and not augmented, by ha- 


-ving air blown on them. And whereas fome 


eminent Naturalifts think it not inconvenient 
to make the heat refiding in the heart to bea 
true flame, provided they add, that it is fuch 
a temperate and almoit infenfible fire, as the 
flame of {piric of wine, which will long burn 


‘upon fine white linen or paper without confu- 


ming either; give me leave to with that they 
had been more curious to make differing trials 
with that liquor. For (as we obferve in ano- 
ther treatif:) the reafon why a linen cloth, 
dipped in common fpirit of wine, is not burnt 
by the fame of it, is, becaufe the phlegm of 
the liquor defends the cloth: and the flame 
of fpirit of wine is fo far from being too weak 
to burn a piece of paper, or of linen, that I 
have ufed it in lamps to diftil liquors out of 
tall cucurbites, and found that the fpirit burned 
away indeed much fafter chan fallad oil, but 
gave at leaft as great a heat: nay, I have, for 
curiofity fake, melted crude gold, and that 
readily enough, with the bare fame of pure 
fpirit of wine. 

BuT not to prefs this any farther, we -will, 
on this occafion, venture to. fubjoin an odd 
obfervation, which may perhaps invite to a 
farther inquiry into the opinion we have for 
difcourfe fake oppofed. Our Englifh Demo- 
critus, Dr. Harvey, propofeth this difficult and 
noble problem to Anatomifts, Why a fetus, 
even out of the womb, if involved in the fecun- 
dines, may live a good while without refpiraticn ; 


but in cafe after having once began to breathe, 
its refpiration be ftopped, it will prefently die? 
We are far from pretending to folve fo hard a 
problem, but this we tried in relation to it: 
We took a bitch that was faid to be alrnoft rea- 
dy to whelp, and having caufed her to be hang- 
ed, we prefently opened her abdomen, and 
found four puppies in her womb; one of thefe 
we took out, and having freed him from the 
teguments that involved him, and from the li- 
quor he fwam in, we obferved that he quickly 
opened his mouth very wide, moved his tongue, 
and exercifed refpiration. Then we opened both 
his abdomen and his cheft, and cut afunder the 
diaphragm, notwithftanding which, he feem- 
ed often to endeavour refpiring, and moved 
in a notable manner, both the intercoftal muf- 
cles, part of the diaphragm, the mouth and 
the tongue. But that which we mention this 
puppy for, was this, that being defirous to try 
whether the other young ones, that had not yet 
breathed at all, would long furvive this or no; 
we took them alfo out of the womb, and ha- 
ving opened them, found none of them fo much 
alive, as to have any perceptible motion in his 
heart; whereas the heart of that puppy which 
had once enjoyed the benefit of refpiration con- 
tinued beating folong, that we ourfelves obferved 
the auricle to beat, atter fiveor fix hours; and 
a fervant that ftaid up and watched it after we 
were gone to bed, affirmed, that he faw the 
pulfation continue about two hours longer. I 
fhall leave it to others to make reflexions upon 
this obfervation, compared with Dr Harvey’s 
problem. 
Ir is much doubted, whether fifhes breathe 
under water, and we fhall not take upon us, 
as yet, to determine the queftion either way, 
becaufe we have not yet been able to pro- 
cure little fifhes alive to make experiments 
upon. That fuch as are not fetaceous (for fuch 
manifeftly breathe) have not refpiration, pro- 
perly {0 called, fuch as is exercifed by four- 
footed beafts, and birds, may be argued from 
their having no cavity in their hearts, and from 
their want of lungs, whence they are obferved 
to be mute; unlefs we fay, what is not altoge- 
ther abfurd, that their gills feem fomewhat ana- 
logous (asto theirufe) tolungs. Butthat, on the 
other fide, air is neceffary tothe lives even of 
fifhes, and that therefore it is probable they have 
fome obfcure kind of refpiration, feems mani- 
feft by two or three obfervations and experi- 
ments, mentioned by divers authors, who tell 
us, that fifkes foon die in ponds and glaffes quite 
filled with water, if the one be fo frozen over, and 
the other foclofely ftepped, that the fifbes cannot enjoy 
the benefit of the air; if we allow them to be 
true. But becaufe thefe relations are not wont 
to be delivered writers upon their own 
knowledge; as I fhall not reje&t them, fo I 
dare not build upon them, till I have.opportu- 
nity to examine them by experience. In the 
mean time, we will add, that our engine hath 
taught us two things that may illuftrate the 
matter in hand: the one, that there is wont to 
lurk in water many little parcels of interfperfed 
air, whereof it feems not impoffible that fifhes 
may 
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may make fome ufe, either by feparating it, 
when they ftrain the matter thorow their gills, 
or by fome other way: the other, what may 
be collected from the following experiment. 
We took a large eel, (being able to procure 
no other fifh alive) and removing it out of the 
veffel of water, wherein it was brought us, in- 
to our great receiver, we caufed the air to be 
pumped out; and obferved, that the eel, after 
fome motion to and fro in the glafs, feemed 
fomewhat difcompofed; and that when we had 
profecuted the exfudtion of the air fomewhat 
obftinately, the turned up her belly, as dying 
fifhes are wont to do, and from thence-forward 
lay altogether movelefs, juft as if fhe were ftark 
dead; and though I did not think her fo, yet 
the continuing in that pofture, even after the 
cover of the receiver was taken off (whereby 
the air was let in) I fhould have been of the 
opinion of the by-ftanders, if the diffidence I 
am wont to exercife in trying experiments (ef- 
pecially fuch as are not ufual) had not invited 
me to take the fifh out of the receiver ; upon 
which fhe fhewed herfelf, by her vivid mo- 
tions, as much alive as before. 
Bur that is moft ftrange which we obferved 
of a great, grey houfe-{nail (as they call it) 
which being clofed up in one of our finall re- 
ceivers, did not only not fall down from the 
fide of the glafs, upon the drawing out of the 
air; (for that may be afcribed to the tenacity 
of the liquor wherewith fnails ufe to ftick them- 
felves, even to the fmootheft bodies:) but was 
*not fo much as deprived of progreffive motion 
by the recefs of the air; though, except this 
fnail, we never put any living creature into our 
receiver, whom it did not kill, or at leaft re- 
duce to feem ready to die. But as we fhall 
not here examine what intereft the glutinous, 
and uneafily diffipable nature of the juices of 
{nails may have on this event; fo whether this 
efcape ef our eel be afcribed to the particular 
and vivacious nature of this fort of fifhes, or 
to this, that the air is not indeed neceflary to 
the life of fithes; or finally to this, that though 
thefe animals need fome air, yet they need fo 
little, that that which could not be drawn out 
of the receiver might (at leaft for a while) 
fuffice them, we will not now determine. 
Nor are we at leifure to examine that para- 
dox of Hippocrates, which fome learned phy- 
ficians have of late revived, namely, that the 
foetus refpires in the womb. For, on the one 
fide, it feems very difficult to conceive, how air 
fhould traverfe the body of the mother, and tlie 
teguments of the child: And fince nature hath, 
in new-born babes, contrived peculiar and tem- 
porary veffels, that the blood may circulate 
thorough other paflages, than it is wont to do 
in the fame individuals when they come to -have 
the free ufe of their lungs; it feems unlikely 
that infants in the womb do properly refpire. 
Butthen fince our experiments have manifefted, 
that almoft all kinds of liquors do, as well as 
water, abound with interfperfed corpufcles of 
air, it feems not altogether abfurd to fay, that 
when the foetus is grown big, he may (efpeci- 
ally the upper part of the involving amnios be- 
ing deftitute of liquor, and filled only with an 


halituous fubftance) exercife fome obfture re. 
fpiration; efpecially, fince it is not (as mary 
wife men think it) a fable, that children hav= 
been heard to cryin the mother’s womb; for 
though it happens exceeding rarely, yet fome- 
times it hath been obferved. And I know a 
young lady, whofe friends, when fhe was fome 
years fince with child, complained to me, that 
fhe was feveral times much frighted with the 
cries of her infant, which, till I difabufed her, 
fhe and her friends looked upon as portentous. 
And fuch obfervations are the more credible, 
becaufe not only houfewives, but more judi- 
cious perfons, mention it as no very unfre- 
quent thing, to hear the chick pip and cry in the 
egg, before the fhell be broken. But this I 
mention but as a probable, nota cogent argu- 
ment, till I can difcover whether an elifion of 
an halituous fubftance, though no true air, may 
not at the top of the larynx produce a found; 
fince I find that the blade of a knife, held in 
feveral poftures in the ftream of vapours (or 
rarefied water) that iffues out of an zolipile, 
will afford various and very audible founds. 

I Hap thoughts of conveying into our re- 
ceiver young ones, ripped out of the womb of 
their dams, with their involving coats intire, 
but could not procure them. And I have al- 
fohad thoughts of trying whether it be not prac- 
ticable to make areceiver, though not of glafs, 
yet with little glafs windows, fo placed, that 
one may freely look into it, capacious enough 
to hold a man, who may obferve feveral things, 
both touching refpiration, and divers other 
matters ; and who, in cafe of fainting, may, 
by giving a fign of his weaknefs, be imme- 
diately relieved, by having air let in upon him. 
And it feems not impoffible, but that by ac- 
cuftomance, fome men may bring themfelves 
to fupport the want of air a pretty while, fince 
we fee that divers will live, fo much longer 
than other men, under water; that thofe that 
dive for peafls in the Weft Indies are faid to 
be able to ftay a whole hour under water: and 
Cardan tells us of one Colanus a diver in Sicily, 
who was able to continue (if Cardan neither 
miftake nor impofe upon us) three or four times 
as long. Not to mind your Lordfhip, that 
you have your felf oftentimes feen in Exgland 
a corpulent man, who is wont to defcend to 
the bottom of the Thames, and bring out of 
deep holes, at the bottom of the banks, large 
fifhes alive in his hands, And Acofta tells us, 
he faw in Pers the like manner of fithing, but 
more difficult, practifed by the Indians. 

J Mabe mention of fome men, and of ac- 
cuftomance; becaufe there are but very few, 
who, though they ufe themfelves to it by de- 
grees, are fitto fupport, for many minutes, the 
want of air. Infomuch that an ingenious man 
of my acquaintance, who is very famous for 
the ufeful fkill of drawing goods, and even 
ordnance, out of funk fhips, being afked by 
me how long he was able to continue at the 
depth of s0 or 60 foot under water, without 
the ufe of refpiration, confeffed to me, that he 
cannot continue above two minutes of an hour, 
without reforting to the air, which he carries 
down. with him in acertain engine, (whereof I 

can 
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can fhow your Lordfhip a defcription.) Ano- 
ther thing.J alfo learned of him by inquiry, 
that was not defpicable: For afking him, whe- 
ther he found any ufe of chawing little {ponges, 
dipt in oil, in his mouth, when he was per- 
fectly under water, and at a diftdnce from his 
engine; he told me, that by the help of thefe 
fponges he could much longer fupport the want 
of his wonted refpiration, than ie was able to 
do without them. The true caufe of which 
would perhaps, if difcovered, teach us fome 
thing pertinent to the problem touching the 
refpiration of fifhes. 

Bur the neceffity of air to the moft part of 
animals unaccuftomed to the want of it, may 
beft be judged of, by the following experi- 
ments, which we tried in our engine,..to dif- 
cover, whether infects themfelves have not, 
either refpiration, or fome other ule of the air 
équivalent thereunto. er 

We:took then an humble bee, one of thofe, 
common flies that are.called flefh-flies, and one 
of thofe hairy worms that refemble catetpillars,, 
and are wont ta be called palmer worms: thefe 
three we conveyed into one of our {mall re- 
cciyers, and obferved, to the:great wonder of 
the beholders, that not only the,bee, and the, 
fly fell down, and lay with their bellies up- 
wards, but the worm itfelf feemed to be fud= 
denly ftruck dead; all of them being reduced, 
to lie without motion, or any other difcern- 
able fign of life, within fomewhat lefs (if we 
miftake not) than one minute of an hour; 
and this, notwithffanding the fmallnefs of the 
animals in proportion to the capacity of the, 
veffels. ‘Which circumftance we the rather, 
mention, becaufe we found that the vefiel was 
not free from leaks. And to fatisfy the fpec- 
tators, that it was the abfence of the air thar, 
caufed this great.and.fudden change; we had 
no fooner re-admitted the air at the ftop-cock, 
than all the three infects began to fhew figns. 
of life, and by little and little to recover. But, 
when we had. again drawn out the air, their, 
motions prefently ceafed, and they fell down. 
feemingly dead as before, continuing move- 
lefs, as long as, by continuing to pump, the 
veffel was kept exhaufted. This. invited us 
thankfully to reflect upon the wife goddnefs 
of the creator, who by, giving the air a fpring, 
hath made it fo very difficult, as men find it, 
to. exclude.a thing fo neceflary to animals: And 
it gave us alfo occafion to ufpect, that if‘in- 
fects have no lungs, nor any part analogous 
thereunto, the ambient air affects them, an 
relieves them at the pores of their fkin; it not 
being irrational to extend to thefe creatures, 
that of Hippocrates, who faith, that a living 
body is throughout perfpirable; of, to ufe his 
expreffion, sicnviv ét ixmiv, ‘difpofed to admit 
and part with what is fpirituous. Which may, 
be fomewhat illuftrated by what we have elfe- 
where noted, that the moifter parts of the air 
readily infinuate themfelves into, and rece 
from the pores of the beards of wild oats, and 
thofe of divers other wild plants;, which almoft 
continually wreath and ‘unwreath themielves 
according to, even, the light variations of the 
temperature of the ambient air, . 
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Tus circumftance of our experiment... we 
particularly took notice of, that when at. any 
time, “upon the ingrefs of the air, the bee began 
to recover, the firft fign of lite fhe gave,- wag 
a vehement panting, which appeared near_the 
tail; which we therefore mention, becaufe we 
have obferved the like in bees drowned in wa- 
ter, when they firft come to be revived by, 4 
convenient heat: As ifthe air were in the ong 
cafe as proper to fet the fpirits and. alimentaf 
juice moving, as heat is in the, other; and this 
may, perchance, deferve a farther confidera, 
tion. | 

We may add, that we fcarce ever faw any, 
thing’ that feemed fo much as this experiment, 
to .manifeft, that even living creatures (man, 
always excepted) are a kind of curious engines, 
framed and contrived by nature .(or rather the, 
author of it) much more fkilfully than our grofs, 
tools and imperfect wits can reach to, For,in, 
our prefent initance we fee animals, yivid and, 
perfeétly.found, deprived immediately of mo- 
tion, and any difcernable figns of life; and re- 
duced to a condition that differs from deathy 
but in that it is not abfolutely irrecoverable, 
This (I fay) we fee performed without any, 
fo,much as the leaft external violence offered to, 
the engine; unlefs it be fuch as is offered to-a, 
wind-mill, when the wind ceafing'to blew on, 
the fails, all the feveral parts remain movelefs 
and ufelefs, tila mew breath put them into. 
motion again. ' 

Anp this was farther very notable in this ex=. 
periment; that. whereas it 1s known. that bees, 
and flies will not only walk, but fly for a greag 
while, after their heads are off, and fometimes 
one half of the body will, for divers, hours, walk. 
up and down, when it is fever’d from the others, 
yet, upon the exfuétion of the air, not only 
the progreffive motion of the whol¢ body, but 
the very motions of the limbs do forthwith 
ceafe; as if the prefence of the air were more, 
neceflary to thefe animals, than the,prefence of 
their own heads. { 

Bur, it feems, that in thefe infects, that 
fluid body (whether it be a Juice or flame) 
wherein life chiefly refides, is nothing near fo 
eafy diffipable as in perfect animals. For 
whereas we have above recited, that the birds. 
we.conveyed into our {mall receiver. were within 
two minutes brought to be paft recovery, we, 
were unable (thoughby tiring him that pumped) 
to kill our infeéis by the exfuction ofthe airs 
for though, as Jong, as the pump was kept 


d moving, they. continued immoveable, yety 


when he defifted, fram pumping, the air that 
preffed in at the unperceived leaks did, though, 
flowly, reftore them to. the free exercife. of 
the funétions of life. wily 

But, my Lord, I grow troublefome, and 
therefore fhall pafs on to other experiments ; 
yet without defpairing of your-pardon for hav- 
ing entertained you fo long about the ufe of 
refpiration, becaufe it is a fubject of thar difh, 
culty to be explained, and yet of that impor- 
tance to human life, that I fhall not regret the 
trouble my experiments. have coft me, if they 
be found in any degree ferviceable to the pur; 
pofes to which they,were defigned. Andshougs 
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I defpair not but that hereafter our engine may 
furnifh us with divers phenomena ufeful to 
illuftrate the doctrine of refpiration ; yet hav- 
ing not, as yet, had the opportunity to make 
the other trials, of various kinds, that judge 
tequifite for my ‘information, I muft confefs 
to your Lordfhip, that in what I have hitherto 
faid, I pretend not fo much to eftablifh or 
overthrow this or that hypothefis, as to lay to- 
gether divers of the particulars that occurred to’ 
me, in order to a future inquiry. I fay, divers 
of the particulars, becaufe 1 could add many 
others, but that I want time, and fear that I 
fhould need your Lordfhip’s pardon for having 
been fo prolix in writing; and that of Phyfi- 
cians (which perhaps I fhall more eafily obtain) 
for having invaded anatomy, a difcipline which 
they challenge tothemfelves, and indeed have 
been the almoft fole improvers of. “Without 
denying then, that the infpired and ex{pired 
air may-be fometimes very ufeful, by con- 
denfing and cooling the blood that paffeth 
through the lungs ; I hold that the depuration 
of the blood in that paffage, is not only one of 
the ordinary, but-one of the principal ufes of 
refpiration. But I am aptalfo to fufpect, that 
the air doth fomething elfe in refpiration, which 
hath not yet been fufficiently explained ; and 
therefore, *till I have examined the matter more 
deliberately, I fhall not fcruple to anfwer the 
queftions that may be afked me, touching the 
genuine ufe of refpiration, in the excellent 
words employed by the acute St. 4uftin, to 
one ‘who afked him hard queftions: Mallem 
quidem (fays he) corum que a me quafivifti, 
habere {cientiam quam ignorantiam: fed quia id 
nondum potui, magiseligo cautam ignorantiam 
confiteri, quam falfam {cientiam profiteri. 


EXPERIMENT XLII. 


AVING (partly upon the confideration 

of fome of the foregoing experiments, 
and partly upon grounds not now to be infifted 
on) entertained a fufpicion, that the a¢tion of 
corrofive liquors in the diffolving of bodies 
may be confiderably varied by the’gravitatton or 
preffure of the incumbent air, and the removal 
of it; I thought fit to examine my conjecture 
‘by the following experiment. 

I Toox whole pieces of red coral, and caft 
them into as much fpirit of -vinegar, as fufficed 
to fwim above -an inch over them: thefe fub- 
ftances I made choice: of, that the ebullition 
upon the folution might not be too great, and 
that the operation might laft the longer. 

Havine then put about half a {core fprigs 
of coral, together with the menftrium, into a 
fomewhat long-necked phial, whereof they 
feemed fcarce to fill a third part, we conveyed 
that phial into one of our {inall pneumatical 
elaffes, containing by guefs about a quart of 
water ; and having faftened on the cover, after 
the accuftomed manner, we fuffered the liquor 
to remain unmoved a while, to obferve whe- 
ther the menftruum would work upon the-co- 
ral otherwife than before. But finding there 
did only arife, as formerly, a pretty number 
of fmall: bubbles, that made there no fenfible 
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froth upon the furface of the diftilled vinegar, 
there were made two or three exfuctions of 
the air; upon which, there emerged from the 
coral fuch a multitude of bubbles, as made the 
whole body of the menftruum appear white ; 
and foon after a froth, as big as all the reft of 
the liquor, was feen to fwim upon it; and the 
menftruum plainly appeared to boil inthe glafs, 
like a feething-pot. And though, if we de- 
fifted but one minute from pumping, the de- 
crement of the froth and ebullition, upon the 
getting in of a little air, at fome leak or o- 
ther, feemed to argue, that the removal of the 
preffure of the external air was the caufe, or, at 
leaft, the occafion of this effervefcence ; yet to 
evince this the more clearly, we turned the key, 
and let in the external air at the ftep-cock ; 
immediately upon whofe entrance, the froth 
vanifhed, and fo many of the bubbles within 
the body of the liquor difappeared, that it loft 
its whitenefs, and grew tranfparent’again; the 
men{truum_alfo working as languidly upon the 
coral,as it did before they were put into the re- 
ceiver. But when we had again drawn out the 
air, firft the whitenefs re-appeared, then the e- 
bullition was renewed, which (the pumping 
being a while longer, and nimbly purfued) grew 
fo great, that for three or four times one after 
another, whenever the air was let out of the 
receiver into the emptied cylinder, the frothy 
liquor overflowed the glafs, and ran down by 
the fides of it; and yet, upon the re-admitting 
of the excluded air, the boiling liquor grew 
immediately as calm and as tranfparent as at 
firft: as if indeed the operation of it,- upon 
the coral, had been facilitated by the exfuétion 
of the incumbent air, which on its recefs -left 
it more eafy for the more a¢tive parts of the 
liquor to fhew themfelves -fuch, than it was 
whilft the wonted preffure of the air continued 
unremoved. It may indeed be fufpected, that 
thofe vaft and numerous bubbles proceeded not 
from the aétion of the menftruum upon the 
coral, but from the fudden emerfion of thofé 
‘many little parcels of air that (as we formerly 
obferved) are wont to be difperfed in liquors, 
without excluding fpirit of vinegar : but having 
had this fufpicton before we tried the experi- 
ment, we conveyed our diftilled vinegar aloné 
into the receiver, and kept:it a while there, to 
free it from its bubbles {which were but very 
{mall) before ever we put the coral into it. 
It may be fufpected likewife, that the agitation 
of the liquor, neceffarily following upon the 
fhaking: of the glafs, by pumping, might oc- 
cafion the recited ebullition ; -but upon trial 
made, there appeared not any notable change 
in the liquor, or its operation, though the con- 
taining veflel were fhaken, provided no air 
were fueked out of it. The former a tee 
was another time tried in another fmall re- 
ceiver, with coral grofly’ powdered, and the 
fuecefs was very much alike, fearce differing 
in any thing, but that the coral being reduced 
to fmaller parts, upon the ebullitton of the 
liquor, fo many little lumps of coraf would 
be carried and buoyed up by the emétging 
bubbles, as fometimies to darken the phial, 
though the fame coralline ¢orpuftles:-would 
U be 
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be let fall again upon the letting in of the 
air. 

SomEeTHING alfo we tried in our great re- 
ceiver, concerning the folution of metals in 
aqua fortis, and other corrofive liquors, but 
partly the ftink, and partly fome accidents, kept 
us from obferving any thing peculiar and re- 
markable about chofe folutions. 

One thing we mutt not omit, that when 
the fpirit of vinegar was boiling upon the coral, 
we took off the cover of the receiver, and took 
out the phial, but could not find, that, notwith- 
ftanding {fo very late an ebullition, the liquor 
had any heat great enough to be at all fenfible 
to our hands. 


EXPERIMENT XLII. 


E will now fubjoin an experiment, 

which, if the former did not leffen, 
the wonder of it would probably appear very 
ftrange to your Lordfhip, as it did to the firft 
ipectators of it. 

THE experiment was this: We caufed water 
to be boiled a pretty while, that by the heat it 
might be freed from the latitant air, fo often 
already taken notice of in common water. 
Then almott filling with it a glafs phial, capable 
of containing near four ounces of that liquor ; 
we conveyed it, whilft the water was yet hot, 
into one of our fmall receivers, (big enough to 
hold about a pound of water) and having luted 
on the cover, we caufed the air to be drawn 
out. Upon the two firft exfuctions, there fcarce 
appeared any change in the liquor, nor was 
there any notable alteration made by the third; 
but at the fourth, and afterwards, the water 
appeared to boil in the phial, as if it had ftood 
over avery quick fire; for the bubbles were 
much greater than are ufually found up- 
on the ebullition of very much more water 
than was contained in our phial. And this 
effervefcence was fo great in the upper part of 
the water, that the liquor boiling over the top 
of the neck, a pretty deal of it ran down into 
the receiver, and fometimes continued (though 
more languidly) boiling there. Profecuting 
this experiment, we obferved, that fometimes, 
after the firft ebullition, we were reduced to 
make divers exfuctions of the air, before the 
liquor would be brought to boil again. But 
at other times, as often as the key was turned 
to let the air pafs from the receiver into the 
pump, the effervefcence would begin afrefh, 
though the pump were plied for a pretty while 
together ; which feemed to argue, that the 
boiling of the water proceeded from hence, 
That upon the withdrawing the preffure of the 
incumbent air, either the firy corpufcles, or 
rather the vapours agitated by the heat in the 
water, (which laft, what we have formerly no- 


ted touching the rarefied water of an zolipile, | 


manifeft to be capable of an elaftical power) 
were permitted to expand themfelves mightily 
in the evacuated receiver; and did, in their tu- 
multuous dilatation, lift up (as the air is wont 
to do) the uppermoft part of the water, and 
turning it into bubbles, made the water appear 
boiling. This conjecture was farther con- 


firmed by thefe additional circumftances : firft, 
the effervefcence was confined to the upper 
part of the water, the lower remaining quiet, 
unlefs the liquor were but fhallow. Next, al- 
though fometimes (as is already noted) the 
ebullition began again, after it had ceafed a 
pretty while, which feemed to infer, that fome 
concurrent caufe’ (whatever that were) did a 
little modify the operation of heat ; yet, 
when the water in the phial could by no 
pumping be brought to boil any more, the 
felf-fame water, being in the very fame phial 
warmed again and reconveyed into the pneu- 
matical glafs, was quickly brought to boil a- 
frefh, and that vehemently and long enough; 
not to mention, that a new parcel, taken out 
of the fame parcel of the boiled water with the 
former, and put in cold, could by no pumping 
be brought to the leaft fhew of effervefcence. 
Befides, having tried the experiment in hot 
fallad-oil, being a much more tenacious liquor, 
and requiring a ftronger heat to make it boil, 
could not be brought to an effervefcence in 
our receiver ; whereas the chymical oil of tur- 
pentine, being thinner and more volatile, was 
prefently made to boil up, till it reached four 
or five times the former height in the phial, in 
whofe bottom it lay, and continued boiling 
till it was almoft reduced to be but luke-warm. 
Wine allo being a more thin and fpirituous li- 
quor than water, being conveyed in hot, in- 
ftead of the oil, did, as I remember, at the 
very firft exfuction begin to boil fo vehement- 
ly, that, in a fhort time that the pump was 
kept moving, four parts of five, by our guefs, 
boiled over out of the phial, though it had a 
pretty long neck. On which occafion we will 
add, that even the water it felf, near one half, 
would fometimes boil over into the receiver 
before it became luke-warm. And it was alfo 
remarkable, that once, when the air had been 
drawn out, the liquor did, upon a fingle ex- 
fuction, boil fo long with prodigioufly vait bub- 
bles, that the effervefcence lafted almoft as long 
as was requifite for the rehearfing of a Pater 
nofter. Now the experiment having been tried 
more than once, and found to fucceed as to 
the main, feems much to countenance the con- 
Jecture we made at the beginning of this letter, 
where we told your Lordhip, that perhaps the 
preffure of the air might have an intereft in 
more phenomena than men have hitherto 
thought. For as we had not then made this 
experiment, fo now we have made it, it feems 
to teach, that the air, by its ftronger or weaker 
preffure, may very much modify (as the fchool- 
men {peak) divers of the operations of that ve- 
hement and tumultuous agitation of the {mall 
parts of bodies, wherein the nature of heat 
feems chiefly, if not folely, to confift. Info- 
much that if a heated body were conveyed a- 
bove the atmofphere, it is probable that the 
heat may have a differing operation, as to the. 
power of diffipating the parts of it, from what 
it hath here below. ° 
To conclude; This experiment might have 
been farther profecuted, but our want of leifure 
makes us content our felves to add at prefent, 
that perhaps it would not be loft labour if this 
were 
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were tried, not only with other liquors, but 
with variety of heated, and efpecially foft or 
melted badies: but in fuch cafes rhe receiver 
ought to be fhaped, as is moft propér to pre- 
ferve the cement wherewith the cover mutt be 
faftened on, from being melted by the heat of 
the included matter; the inconvenience to be 
hereby avoided, having befallen us in the ufe 
of a receiver too fhallow, though otherwife ca- 
pacious enough. 


Thee: QIN: CoS I Oni: 


EING come thus far, my dear Lord, 
B not without thoughts of proceeding far- 
ther ; the unwelcome importunity of my occa- 
fions becomes fo prevalent, that it quite hin- 
ders, for the prefent, my defigned progrefs ; 
and reduceth me, not only to referve for ano- 
ther opportunity that kind of expetiments, 
which, at fome diftance from the beginning of 
this letter, I called (as your Lordfhip may re- 
member) experiments of the fecond fort ; but 
to leave uneifayed fome of the firft fort, which 
I might try in the engine, as it now is, were 
it not that my avocations are grown fo urgent, 
for my remove from the place where the en- 
gine was fet up, that I am put to write your 
Lordfhip this-excufe: Weary, and in an inn 
which I take in my way to my deareft brother 
Corke , who being at length arrived in Exgland, 
after I have for divers years been deprived of 
his company, and wifhed for it as long ; what- 
ever my other occafions may be, my firft bufi- 
nefs muft be to wait on him and your excellent 
mother ; in whofe grateful company I may 
hope to forget a while thofe publick calamities 
that diftrefS this too unhappy nation; fince that 
is indeared to me, both by their perfonal merit ; 
by the near relation which nature gives me to 
him, affinity to her, and friendfhip to both; 
and alfo by their many favours, efpecially that 
of my owing them my Lord of Dungarvan. But 
I fuffer my felf to be tranfported too far with 
thefe delightful thoughts; to return therefore 
to our engine. Though I find this letter is 
beyond my expectation fwelled, not only into 
a book, but almoft into a volume; yet the 
experiments already mentioned in it, are fo far 
from comprifing all thofe that may be tried by 
the help of our engine, that I have not yet 
been able to try all thofe, which, prefently oc- 
curring to my thoughts, upon my firft feeing 
the working of it, I caufed to be fet down in 
a Catalogue within lefs than half an hour. But 
I doubt I have but too much caufe to appre- 
hend that the affairs and other things I com- 
plain of, have made it needful for me to apo- 
logize, as well for the things I have fet down, 
as for thofe I am neceffitated to omit. For as 
partial as men ufe to be to the children of their 
own brains, as well as to thofe of their loins, I 
mutt not deny that the foregoing trials are not 
altogether free from fuch unaccurateneffes, nor 
the recital of them from fuch imperfeétions, 
as I my felf can now difcern, and could, per- 
haps, partly mend, if I had the leifure to re- 


peat the experiments, with ‘the circumftances 
that have fince offered themfelves to my 
thoughts, as things that might have been worth 
obfervation of inquiry. , But the truth is, that 
I was reduced to make thefe experiments, when 
my thoughts had things that more concerned 
me toimploy them, and the fame avocations 
made me fet them down, for the moft part, as 
foon as I had made them, ,and in the fame or- 
der, and that fo faft; that I had not overs 
frequently the opportunity to mind any more 
than the bare truth of what I fet down ; with- 
out allowing it any of thofe advantages that 
method, ftyle, and decent embellifhments, are 
wont to confer on the compofures they dre 
employed to adorn. 

Bur, my Lord, though to invite and en- 
courage you and your learned friends at Paris, 
to make a farther ufe of this engine, than I 
have yet been able to do, I am thus free to 
acknowledge the imperfections of the foregoing 
letter ; yet, iffome intelligent perfons miftake 
not, by what hath been done, fuch as it is, 
there is a way opened, whereby fagacious wits 
will be affifted to make fuch farther difcoveries 
in fome points of natural philofophy, as areyet 
{carce dreamed of. And I am the more de- 
firous to engage you to that employment, be- 
caufe Iam apt to think, that if the making and 
writing of fuch experiments fhall coft you as 
much trouble as they have me, you will be in- 
clined to excufe me ; and if the difcoveries give 
you as much pleafure as they. gave me, you 
will (perhaps) be. invited to thank me. How- 


ever, I think (my Lord) I may juftly-pretend, 


that the things I have fet down have been faith- 
fully recorded, though not elaborately written : 
and, I fuppofe, my former papers may have 
long fince fatisfied you, that though many de- 
vife experiments better than your fervant, none 
perhaps hath related them more carefully and 
more truly: and particularly of thefe, fome- 
times one, fometimes another, hath been per- 
formed in the prefence of perfons, divers of 
them eminent for their wtitings, and all for 
their learning. Wherefore, having in the fore- 
going narratives made it my bufinefs to ennoble 
them with the chief requifites of hiftorical com- 
pofures, candour and truth, I cannot defpair 
that you will either excufe their imperfections, 
or, at leaft, forgive them: éfpecially, confider- 
ing that this unpolifhed letter is as well a pro- 
duction of yout Lordfhip’s commands and my 
obedieri¢e, as 4 teftimony.of my defire to make 
others beholden to my Lord of Duagarvan, by 
the fame way which I endeavour to exprefs 
my felf, 


Beconsfeld, this 20th 
of December, 1659. 


His Lordthip’s 
Moft obedient Servant, and 
Moft affectionate Uncle, 
ROBERY BOYLE, 
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SPRING and WEIGHT of the AIR, 
Propofed by Mr. R. BOYLE, in his New Puysico- 
MECHANICAL EXPERIMENTS; 

Againft the OsjecTions of 
FRANCISCUS LINUS. 


Wherewith the Objetors FUNICULAR HYPOTHESIS 
is alfo Examined. 


The Publifber to the Reader. 


Friendly Reader, 

OU may poffibly inthis volume have 
expected the Appendix which the 
author heretofore promifed, and has 
intended fhall contain fome addi- 

tional experiments to thofe which were formerly 
publifhed, and are here now reprinted in this 
fecond edition. Thefe following anfwers to 
Francifcus Linus and Mr. Hobbs are prefented 
in compenfation of the delay, and for your 
forbearance of that Appendix, which ere long 
you may expect in kind. For the author 
having hinted the promife, feems thereby to 
acknowledge the debt, and to be content to 
continue the obligation to fee it performed. 
And thefe ought the rather to be his excufe, 
becaufe the writing thefe anfwers, and publifh- 
ing the Sceptical Chymift, and fome other 
difcourfes, have been the principal hindrances 
to that piece; which is really fo near a readi- 
nefs, that part of it has Jain at the prefs thefe 
fix months: But yet it being not all perfected, 
the Stationer was loth to delay any longer the 
publication of thefe, for which he has been fo 
frequently called upon. And they (though a 
Latin edition is intended) appear now the rather 
in Englih, that they may accompany the fecond 
edition of the original experiments, which were 


printed firft in that language in o¢tavo; and 


that, inftead of the promifed Appendix, they 
may complete the bulk of the quarto volume. 

As for that part of this piece that concerns 
Mr. Hobbs, it might have been larger: but 
the information that the author had, that the 
learned Dr. Wallis was writing againft fome 
paffages in Mr. Hobbs his Dialogues (as well 
that concerning the air, as the reft) was the 
occafion why his H. would make no anim- 
adverfion on fome paffages therein, and thought 
it not fit to enlarge upon others. And for the 
Errata of the prefs, I hope they will not be 
many : however, the author as to thefe is to 
be excufed, who never (in regard to his eyes 
and impediments on other occafions) gives 
himfelf the trouble of correftions and revi- 
fes ; neither could the publifher much attend 
the prefs, it being printed in a diftant place 
from his ufual abode. If, as I with, you fhall 
find this jealoufy of mine to have been cauflefs, 
you will have reafon to give the piece that is 
fo kindly offered, and leads you fuch rare and 
untrodden paths in the beft way of Natural 
Philofophy, the fairer entertainment and ac- 
ceptance. Farewell. 


Ro. SA. 


The AUTHOR’s PREFacE aud DECLARATION. 


; HEY that know how indifpofed I 

i naturally am to contentioufnefs, will, 

I prefume, wonder to fee me publick- 

ly engaged in two controverfies at once. But 
I 


that I am ftill as averfe as ever from enteririg 
into difputes that may handfomly be declined, 
the way wherein I have managed the following 


controverfies will, I hope, evince, And the 
induce- 
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The 
inducements I now have to appear in publick 
are fuch, that it would be hard for me to re- 
fift the being prevailed on by them. 

For, in the firft place, I was (by name, as 
it were) challenged by a perfon, who under- 
took to difprove not one or two of my conjec- 
tures, but as much ofthe whole body of my 
treatife as concerned the fpring of the air, which 
moft of my explications fuppofe. And this 
being done bya learned man, who writes very 
confidently of the goodnefs of his hypothefis 
and arguments, and his book being foon after 
followed by another written by Mr. Hobbs, a 
man of name in the world; there feemed to be 
fome danger that fo early an oppofition might 
opprefs the doétrine I had propofed, before it 
was well underftood and duly pondered. 
Wherefore I feared I might be wanting to the 
truth and myfelf, if I fhould at fuch a time be 
altogether filent; efpecially fince I might pro- 
bably divert many who would otherwife be for- 
-ward to appear againft us, by letting them fee 
how defenfible our doétrine is, even againft fuch 
adverfaries as thofe I have replied to. And 
this courfe I the rather chofe, that in cafe 1 
fhould henceforward comply with thofe who 
would have me forbear to write any further of 
thefe controverfies, it might not be prefently 
inferred from my filence, that a good caufe 
cannot enable a pen no better than mine to 
defend it. 

Burt I fcarce doubt but that intelligent rea- 
ders, efpecially thofe that are imbued with the 
principles of the Corpufcularian philofophy, 
will be much more apt to think that I had rea- 
fon to write the following difcourfes, than to 
think that I had any to make them fo prolix: 
and efpecially ingenious men, thatare accuftom- 
ed to admit nothing that either is not intelligi- 
ble, or is precarious, will think divers of the 
objections I reply to, have needed no anfwers, 
or at leaft no folemn ones. But to thefe I 
have four things to reprefent. 

Anp firft, that which not alittle fwells the 
bulk of the following treatifes, is the inferting 
thofe paflages of my adverfaries that I examine 
in their own words: which being a practice 
that I expect from any that fhall think fit to 
animadvert upon any opinion or argument of 
mine; I thought it but equitable to do what 
I defired to have done to me, though often- 
times I could not do it ina little room. 

Next, I was the more willing to profecute 
fome of Francifcus Linus his objections, becaufe 
the fear of being reduced to grant a vacuum 
has fo prevailed with many eminent perfons 
bred up in the received philofophy of the 
{chools, that though they difagree both with 
him and among themfelves about the particular 
manner of folving the phenomena of the Tor- 
ricellian experiment; yet they agree in afcribing 
them to fome extremely rarefied fubftance, that 
fills up the fpace deferted by the quickfilver. 
So that this opinion, as to the main, being ap- 
proved of by many eminent fcholars, efpecially 
of that moft learned order of the Jefuits, (to 
whom perhaps its congruity to fome articles of 
their religion chiefly recommends it) I was wil- 
ling to pay them that refpect, as not to diffent 
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from perfons, divers of whom for their emi- 
nence in mathematicks. and other learning I 
much efteem, without fhewing that I do it not 
but upon confiderations that I think weighty. 

TurRDLy, though the examiner’s hypothefis 
have but few, and not very confiderable argu- 
ments, to countenance it; yet his objections. 
againft our doétrine (the reply to which takes 
up the firft part of the following treatife) are 
fuch, as though they may be folidly anfwered 
by any that throughly underftands our hy- 
pothefis, yet they may chance to puzzle fuch 
readers as do not, and thefe poffibly will prove 
more than a few. . 

Anp laftly, becaufe that fometimes when the 
argument objected did not perhaps deferve to 
be much infifted on, the argument treated of de- 
ferved to be confidered ; Ithought it not amifs 
to make ufe, now and then, of fome fuch op- 
portunities to illuftrate the matter it felf under 
confideration: which I the rather did, for thefe 
two reafons. 

First, becaufe I find that, except by fome 
able Mathematicians and very few other con- 
templative men, the doctrine of the {pring of 
the air, at leaft as I have propofed it, is not 
yet fufficiently apprehended, (and therefore 
needs to be inculcated.) Infomuch that through 
a great part of fome late difcourfes of men o- 
therwife eminently learned, (written againft 
other Elaterifts, not me) there feemsto run fo 
great and clear a miftake, perhaps for want of 
fkill in the Hydroftaticks, that I can fcarce 
impute it to any thing but to their not throughly 
underftanding the hypothefis they would con- 
fute. 

Anp next, becaufe I was willing to lay down 
in my anfwer to the objections I examined, the 
grounds of anfwering fuch other arguments as 
may be built upon the fame or the like princi- 
ples. And perhaps I may truly enough fay, 
that in the following treatife I have already, in 
effect, anfwered feveral difcourfes, written fome 
before and fome fince mine, by learned men, 
about the Torricellian and other new experi- 
ments relating to a vacuum, though I forbore 
to mention the names or words of the authors, 
becaufe I found not that my writings or expe- 
riments were as yet knownto them. To thefe 
things I may add, that I thought the difcourfes 
of Linus the fitter to be infifted on, becaufe he 
feems to have more diligently than fome others, 
(who yet venture to difpute againft it) inquired. 
into our doétrine. And I fhall not fcruple to 
fay thus much of an adverfary, (and one to 
whan I gave no provocation to be fo) that 
though I dare not {peak in general of thofe 
that -have written, either about the weight o 
the air, or elfe for or againft a vacuum, be- 
caufe (as I .acknowledge in the firft chapter 
following) Icannot yet procure the books of 
divers learned men, efpecially of thofe great 
perfonages, Roberval, Balianus and Cafatus 5 
yet among the writers I have hitherto met 
with, who have recourfe to the Ariftotelian ra- 
refaction and condenfation in the controverfies 
under debate, {carce any feems to have con- 
trived hishypothefis betterthan ourLinus. Not 
that I think his pee is either true, or (at 
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leaft to fuch as 1) intelligible ; but that the Fu- 
niculus he affumes being allowed him, he may, 
for a reafon to be touched a little below, make 
out, though not all the phzenomena of my ex- 
periments, yet many more of them than moft 
other Plenifts, that deny the {pring of the air, 
can deduce from their hypothefis if granted. 
And in regard that, whereas we afcribe to the 
air a motion of reftitution outwards, he attri- 
butes to it the like motion inwards, it cannot 
but happen that, though the principles cannot 
both be true, yet many of the phenomena may 
be explicable by which of them foever is 
granted : becaufe of this, I fay, it is not fo eafy 
as many ingenious readers may be apt to think, 
to draw pertinent objections from experience 
againft the adverfary I have to deal with. 
Which I reprefent, left, as feme may think, I 
have employed more arguments than I needed, 
fo others fhould think I have omitted many, 
as indeed I have omitted fome, that I might 
pertinently have employed. 

Burt there is another fort of perfons befides 
thofe I mentioned at the beginning of this pre- 
tace, to whom I muft addrefs the remaining 
part of it ; namely, to thofe who feem troubled, 
that I fuffer my felf to be diverted either by 
Linus or Mr. Hobbs from perfeéting thofe ex- 

Abost the perimental treatifes that are lying by me, al- 
iitery of moft promifed by the learned publifher of the 
eed fy. Latin edition of my effays; and from profe- 
fours, of the cuting thofe ways of inquiry into the nature 
origin of Of things, wherein they are pleafed to think 
oe I may be more ferviceable to real learning 
Re te s and the lovers of it. And I confefs that thefe 
men’s reafons and perfuafions have fo far pre- 
vailed with me, that after what I have done in 
the two following treatifes, to vindicate my 
writings from the objections made again{t them 
by two learned men of very differing hypo- 
thefes, and thereby to fhew in fome meafure, 
that I am not altogether unacquainted with the 
way of defending oppofed truths, I have laid 
afide the thoughts of writing any more diftinét 
or entire polemical treatifes about the fubjects 
already difputed of. And to this I am invited 
by feveral other reafons, (befides what I have 
newly intimated. ) 

For firft, as I elfewhere declare, it was not 
my chief defign to eftablith theories and prin- 
ciples, but to devife experiments, and to en- 
rich the hiftory of nature with obfervations 
taithfully made and delivered ; that by thefe 
and the like contributions made by others, 
men may in time be furnifhed with a fufficient 
{tock of experiments, to ground hypothefes 
and theorieson. And though, in my Phyfico- 
Mechanical Epiftle and my Specimens I have 
ventured fome conjectures alfo as the caufes of 
the phzenomena I relate, left the difcourfe fhould 
appear to inquifitive readers too jeyune ; yet 
(as I formerly faid) I propofed my thoughts 
but as conjectures defigned (though not only, 
yet chiefly) to excite the curiofity of the inge- 
nious, and afford fome hints and aififtance to 
the difquifitions of the fpeculative. And ac- 
cordingly I have not forborn to mention divers 
things, which judicious readers may eafily per- 
ceive I forefaw, that many would think unfa- 
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vourable to the opinions I inclined to. So that 
for me to leave experimental for controverfial 
ftudies, were a courfe unfuitable to the prin- 
cipal fcope of my writings. 

Next, though I have adventured to im- 
prove the doétrine of the {pring and weight of 
the air, by fome fupplements where I found it 
deficient, and to recommend it by fome new 
illuftrations and arguments deduced from my 
experiments; yet the hypothefes themfelves 
(for the main) being the opinions alfo of far 
learneder men than I, it might be thought in- 
jurious both to them and to our common 
caufe, if I fhould needlefly go about to hinder 
them from the honour of vindicating the truths 
we agree in; efpecially fore of them being ex- 
cellent Mathematicians, and others eminent 
Naturalifts, whofe concern to maintain the 
hypothefes againft objections, if any fhall arife, 
is equal to mine, and whofe leifure and abilities 
far exceed thofe of a perfon who both is fickly, 
and hath other employments enough, and who 
(if he were far better {killed in geometry than 
he pretends to be) hath fuch a weaknefs in his 
eyes, as makes him both unwilling and unfit 
to engage in any ftudy where the converfing 
with mathematical {chemes is neceffary. 

' Turrpbzy, nor do I fee much caufe to doubt 
that the things I have delivered will, notwith- 
ftanding my filence, be left undefended: the 
forwardnefs I have already obferved in divers 
Virtuofi to vindicate thofe writings, which 
they are pleafed to fay have convinced them, 
and to fave me the labour of penning the fol- 
lowing treatifes, fcarce permitting me fuch an 
apprehenfion ; efpecially fince there are fome 
things that will much facilitate their tafk, if 
not keep men from putting them upon it. 
Forthough Mr. Hobbs and Linus have exa- 
mined my writings upon principles wherein 
they differ as much from each other as from 
me; yet neither have they feen caufe to deny 
any thing that I deliver as experiment, nor 
have their objeétions been confiderable, whe- 
ther as to number or to weight, againft the 
applications I have made of my principles to 
folve the phenomena. So that ufually, with- 
out objeéting any incongruity to my particular 
explications, they are fain to fall upon the hy- 
pothefes themfelves: in whofe defence I think 
I may with the more reafon expect to be fe- 
conded, becaufe not only I have endeavoured, 
as I formerly noted, to lay the grounds of an- 
fwering fuch objections as I forefaw might 
arife ; but [ have alfo, to prevent or eafe their 
labour, written the two firft parts of my de- 
fence againft Linus, without being obliged to 
de fo forthe vindicating of my explicattons, 
which are particularly maintained in the third 
art. 

3 I Kwow not whether I may venture to add 
on this éccafion, that thofe who have taken 
notice of the ufefulnefs of experiments to true 
philofophy, and have obferved that neverthe- 
lefs the difficulty, trouble and charge of making 
them is fuch, that even in this learned age of 
ours, there are very few Bacons or Merfeanus’s 
to be met with, and thofe who have either 
made themfelves, or at leaft feen others miake 
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experiments, evenfuch as thofe I have publithed, 
with the care ] am wont to think my felf ob- 
liged to employ onduch occafions, will per- 
haps not only believe that they coft me far 
more time and pains than they that have not 
made nor feen fuch trials, are apt to imagine ; 
but will poffibly think it eriough for a perfon, 
that is not by profeffion a fcholar, to make 
them carefully and fet them down faithfully, 
and will allow him to let others vindicate the 
truths he may have the good fortune to dif- 
cover; efpecially, when there are fo many fitter 
for it than he, who have (as well as his ad- 
verfaries) mere leifure to write difputations 
than opportunity to profecute experiments ; 
the latter of which, to be performed as it ought 
to be, doth, in many cafes, befides fome dex- 
terity {carce to be gained but by practice, re- 
quire fometimes more diligence, and oftentimes 
too more coft than meft are willing, or than 
many are able to beftow upon them. 

T o be fhort, though if any thing very wor- 
thy to be taken notice of by me be fuggefted 
againft any of my chief opinions or explications, 
I may either take occafion to fay fomewhat to 
it elfewhere, or at leaft have an opportunity to 
confider it in a review, wherein I may alter, 
mend, fupply, vindicate or retract divers paf- 
fages of my other writings: yet I would not 
have it expected that I fhould exchange a book 
with every one that is at leifure to write one a- 
gainft a vacuum, or about the air. Which 
declaration I make, not that J think it will, or 
ought to hinder any man from making ufe of 
his liberty to exprefs a diffent, if he fees caufe ; 
but for thefe two reafons. 


THE one, that my filence might not injure 
either the truth or my felf, by tempting men to 
think, that whatever I do not anfwer, I can- 
not ; but might give unbiaffed and judicious 
readers a caution to allow as little of advantage 
to the writings of my adverfaries upon the ac- 
count of their being unanfwered by me, as if 
I were no longer in the world. And the other, 
that I may not hinder thofe who would reply 
to fuch adverfaries by leaving them an appre-. 
henfion that either I may prevent them, or they 
me. To conclude, I fee no caufe to defpair, 
that whether or no my writings be protected, 
the truths they hold forth will, in time, in 
{pite of oppofition, eftablifh themfelves in the 
minds of men, as the circulation of the blood, 
and other, formerly, much contefted truths, 
have already done. My humour has naturally 
made me too careful not to offend thofe I dif- 
fent from, to make it neceffary for any man to 
be my adverfary upon the account of perfonal 


“injuries or provocations. And as foranywhom 


either judgment or envy may invite to contend, 
that the things I have communicated to the 
world deferved not fo much applaufe as they 
have had the luck to be entertained with ; that 
fhall make no quarrel betwixt us : for perhaps 
Iam my felf as much of that mind as he ; and 
however I fhall not fcruple to profefs my {elf 
one of thofe who is more defirous to fpend his 
time ufefully, than to have the glory of leaving 
nothing that was ever written againft him un- 
anfwered; and who is more folicitous to purfue 
the ways of difcovering truth, than to have it 
thought that he never was fo much fubjeét to 
human frailties as to mifs it. 


A Defence of Mr. RoseRT Bo YLE’s Explications of 
his Phyfico-Mechanical Experiments, 


AGAINST 
FRANCISCUS LINUVS. 
PART. I 


Wherein the Adverfary’s Objettions againft the Elaterifts are examined. 


CHAP. L 


rum infeparabilitate, being brought to 

my hands, I find feveral chapters of 
it employed to oppofe the explications I ven- 
tured to give of fome of my new experiments, 
touching the fpring of the air. Wherefore, 
though I am very little delighted to be engaged 
in controverfies, and though I be not at prefent 
without employments enough (of a private, 
and of a publick nature) to make it unfeafona- 
ble for me, to be by a work of this fort diverted 
from them; yet for the reafons fpecified im the 
preface, I hold it not amifs to examine briefly 
whatis objected againft the thing I havé déhi- 
vered: and the rather, partly, bécaufe the 
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| A Newt y-publifhed treatife, De Corpo- 


learned author, whoever he be (for it is the 
title-page of his book that firft acquainted me 
with the name of Francifeus Linus) having for- 
born provoking language in his objections, al- 
lows rhe in athe them to comply with my 
inclinations and cuftom of exeftifing civility, 
even where I moft diffent in point of judgment. 
Béfides, the author hitnfelf has foniewhat faci- 
litated my reply to him, by directing me in the 
ninth page to boine books and paflages that I 
liad not, when f publifhed my epiftle, either 
feen or takerl notice of, As indeed there are 
befides fome of thefe fevéral othef difcourfés that 
treat of the Torricellian éxperisients, which, 
thetigh by tle riarties of their authors I prefs . 
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be learnedly written, I have not to this day had 
Opportunity to perufe; my ftay in the remoter 
part of Ireland (whither philofophical books 
Were not, in that time of publick confufion, 
brought) having kept me from hearing of di- 
vers of them, till they were all bought up. 
Which I here mention, to excufe my felf if I 
have not taken notice of fome things or paf- 
fages to be met with in thefe writings, which 
their learned authors or inquifitive readers 
might juftly perhaps expect I fhould take fome 
notice of, in cafe thofe writings had fallen in- 
to my hands, But to digrefs no further. 

Ir is true indeed, and it fomewhat troubles 
me that it is fo, that I can fcarce promife my 
felf to make my adverfary a profelyte, fince he 
without fcruple affumes thofe very things as 
principles, that to me feem almoft as great in- 
conveniencies as I would defire to fhew any 
opinion I diflike, to be liable unto. But fince 
whatever operation the following difcourfe may 
have upon the perfon that occafioned it, I hope 
it may bring fome fatisfaétion to thofe philofo- 
phers whocan as littleas I underftandthe Arifto- 
telian rarefaction, and who will as well as I 
be backward to admit what they cannot under- 
ftand; it fhall fuffice me to defend the truths 
I have delivered, if I cannot be fo happy as to 
convince my acute adverfary of them; and I 
fhall not believe my labour loft, if this difcourfe 
can contribute to the eftablifhment of fome 
notions in philofophy that I think not incon- 
fiderable in the minds of thofe whofe clear prin- 
ciples make me the moft refpect their judg- 
ments, and for whofe fakes I principally write. 

Now though I be not in ftriétnefs obliged 
to defend any more than fuch of my own ex- 
plications as the examiner has thought fit to 
queftion, and thofe particulars which I have 
added by way of improvement to the two hy- 
pothefes of the {pring and weight of the air ; 
yet that I may the more effectually profecute 
what I lately intimated I aim at in this writing, 
and may as well illuftrate my doctrine as de- 
fend it, I fhall divide the enfuing treatife into 
three parts; whereof the firft is defigned to 
anfwer my adverfary’s objections againft our 
principles; the fecond fhall examine the funi- 
cular hypothefis he would fubftitute in their 
ftead; and the third fhall contain particular re- 
plies to what he alledges againft fome of my 
particular explications. 


CHAP. IL 


Lrxuovceu our author confeffes in his 
fecond chapter, that the air has a {pring 

as wellasa weight, yet he refolutely denies that 
{pring to be near great enough to perform thofe 
things which his adverfaries (whom for bre- 
vity fake we will venture to call Elaterifts) 
afcribe to it. And his whole fourth chapter, 
as the title declares, 1s employed to prove that 
the fpring of the air is unable in a clofe place 


to keep the mercury fufpended in the Torri- - 


cellian experiment. The proof of this affer- 
tion he fays is eafy: but alledges two or three 
arguments for it, which I think will be more 
eafily anfwered than his affertion evinced. 

I 


In the firft he fays, that thofe experiments 
concerning the adhefion of one’s finger, &c. 
which he had mentioned in the foregoing chap- 
ter, eodem modo fe babent in loco claufo ac in 
aperto, But the anfwering of this we fhall 
fufpend till anon; partly, becaufe it may then 
be more conveniently examined and ; partly, 
becaufe our author feems not to build much 
upon it, his chief argument being that which 


he propofes in thefe words: Cum tota vis bujus Page 20. 


Elaterii pendeat a refutato jam aéris equipon- 
dio cum digitis 29% argenti vivi, ita ut nec plus, 
nec minus faciat. boc elaterium in loco occlufa, 
quam fit per illud equipondium in loco aperto; 
manifeium ef, cum jam oftenfum fit fictitium 
plane effe bujufmodi equipondium, fictitium quoque 
effe tale elaterium. < Being the whole power 
‘ of the fpring of the air depends upon the 
* zequilibrium of its weight with twenty nine 
* inches and a half of quickfilver, fo that this 
‘ {pring doth neither more nor lefs in a fhut 
‘ place, than is done by that equilibrium in 
‘ an open place; it is manifeft, feeing we have 
‘ fhewed the sequilibrium to be plainly fiti- 
* tious and imaginary, that the fpring afcribed 
‘ to the air is fo likewife.” Wherefore fince 
all the validity of his objection againft the {pring 
of the air depends upon his former chapter, 
wherein he thinks he has difproved the weight 
of the air; it will behove us to look back into 
the former chapter, and examine the four ar- 
guments which he there propofes. But I mutt 
crave leave to vary from his method, and con- 
fider the third in the firft place, becaufe the 
removal of that. objection will facilitate and 
fhorten the anfwer to the reft. His third ar- 
gument therefore is thus fet down: 
tubus viginti tantum digitorum (quo ufi fumus in 
primo argumento) non totus impleatur argento, 
ut prius, fed fpacium aliquod inter digitum fu- 
periorem &F argentum relinquatur in quo fit folus 
aér, videbimus fubtratto inferiore digito fuperi- 
orem non folum deorfum trabi, ut prius, fed etiam 
argentum jam defcendere, idque notabiliter, quan- 
tum nimirum extendi poteft exigua illa aéris par- 
ticula a tali pondere defcendente. Unde fi loco 
illius aéris ponatur aqua, aliufve liquor qui non 
tam facile extenditur, defcenfus nullus erit. 

Linc, inquam, contra banc fententiam forma- 
tur argumentum: nam fi externus ille aér nequeat 
uel hos viginti digitos argenti a lap{u fuftentare, 
uti jam vidimus, quomodo quafo fuftentabit 291? 
Certé hec nullatenus reconciliari poffunt. 

* For if atube but twenty inches long (fuch 
* as we ufed in our firft argument) be not 
€ quite filled with quickfilver, as before, but 
* a little {pace be left betwixt the mercury and 
© the finger on the top of the tube, in which air 
only may abide; we fhall find that the finger 
below being removed, the finger on the top 
will not only be drawn downwards, as be- 
fore, but the quickfilver fhall defcend alfo, 
and that notably, viz. as muchas fo {mall a 
parcel of air can beextended by fuch a defcend- 
ing weight. So that if, inftead of air, water, 
or any other liquor which is not fo eafily ex- 
tended, be put in its place, there will be no 
defcent at all.’ 
S HeNcg, I fay, againft this opinion an ar- 
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Chap. 2. SPRING and WEIGHT of the AiR. 


¢ gument is framed: for if the external air can- 
¢ not keep up thofe twenty inches of quickfil- 
¢ ver from defcending, as we have proved; how 
© fhall it keep up twenty nine inches and an 
¢ half? Affuredly thefecan no way bereconciled.’ 
Burt to this argument, which he thinks fo 
irreconcilable with his adverfary’s hypothefis, 
he has himfelf furnifhed them with an anfwer 
in thefe words; Dices forte ideo argentum in hoc 
cafu defcendere, quia deorfum truditur ab aére 
illo fefe per fuum Elaterium dilatante. * You 
¢ will perchance fay, that the quickfilver there- 
¢ fore dothin the alledged cafe defcend, becaufe 
¢ it is thruft down by that parcel of air which 
* dilates itflf by its own fpring.? Which 
anfwer I think fufficient for the objection, not- 
withftanding the two exceptionshe takes at it. 
For firft, whereas he fays, that fc deberet 
digitus potius a tubo repelli, quam eidem afigi, 
cum non minus furfum quam deorfum fiat bujuf- 
modi dilatatio: * So fhould the finger be rather 
¢ thruft from the top of thetube, than thereby 
« faftened to it; becaufe this dilatation muft 
‘ be made as well upwards as downwards:’ 
He confiders not, that though the endeavour 
of the included air to expand itfelf be at 
firft every way alike, yet the expanfion itfelf 
in our cafe mutt neceflarily be made downward, 
and not upward; becaufe the finger that {tops 
the tube being expofed on the upper parts and 
the fides to the external air, has the whole 
weight and preffure of the atmofphere upon it; 
and confequently cannot be thruft away but 
by a force capable to furmount that preifure: 
whereas on the lower fide of the included air 
there is the weight of the whole mercurial cylin- 
der to aflift the {pring of the air to furmount 
the weight of the atmofphere, that gravitates 
upon the reftagnant mercury. So that the air 
included and endeavouring to expand itfelf, 
finding no affiftance to expand itfelf upward, 
and a confiderable one to expand itfelf down- 
ward, it is very natural that it fhould expand 
itfelf that way whence it finds lefs refiftance. 
As accordingly it will happen, till the {pring of 
the air be fo far det il tated by its expanfion, that 
its preffure, together with the weight of the 
miercury that remains fufpended, will but coun- 
ter-balance, not overcome, the preffure of the 
outward air upon the reftagnant mercury. 
And this explication may be confirmed by this 
trial that I have a sacs made; namely, that 
if inftead of quickfilver you employ water, and 
leave as before in the tube an inch of air, and 
then inverting it, open it under water, you will 
perceive the included inch of air not to dilate 
itfelf any thing near (for I need not here define 
the proportion) half fo far as it did when the 
tube was almoft filled with mercury; becaufe 
the weight of fo fhort a cylinder of water does 
but equal that of between an inch and an inch 
and an half only of quickfilver; and confe- 
quently the inward air is far lefs affifted to dilate 
itfelf, and furmountthe preffure of the outward 
air by the cylinder of water, than by that of mer- 
cury. And as for what our author fays, that 
if inftead of air, water or fume other liquor be 
left at the top of the tube, the quickfilver will 
not defcend; the Elaterifts can readily folve 
Vou. I. 


that phenomenon, by faying that water has 
either no fpring at all, or but an exceeding 
weak one; and fo fcarce preffes but by its weight, 
which in fo fhort a cylinder is inconfiderable. 
Now the fame folution we have given of our 
examiner’s objection, gives us alfo an account 
why the finger is fo ftrongly faftened to the up- 
per part of the tube it ftops; for the included 
air being fo far dilated, that an inch, for ex- 
ample, left at firft in the upper part of the tube, 
reaches twice or thrice as far as it did before the 
defcent of the quickfilver, its{pring mutt be pro- 
portionably weakened, And confequently that 
part of the finger thatis within the tube will have 
much lefs preffure againft it from the dilated air 
within, than the upper part of the fame finger 
will have from the unrarefied air without. By 
which meansthe pulp of the finger will be thruft 
in (which our author is pleafed to call fuck’d in) 
as we fhall ere long have occafion to declare in 
our anfwer to his fecond argument. 

Anp having faid thus much to our author’s 
firft exception againft the folution he forefaw. 
we would give of his third argument; we have 
not much to fay at prefent to this fecond. For 
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ille fic fe dilatet, argentumque deorfum trudat, 
nifi occupande majorem locum: quod tamen bi au- 
thores quam maxime refugiunt, afferentes rare. 
fattionem not aliter fieri, quam per corpufcula 
aut vacuitates, © It cannot be conceived how 
* that air fhould dilate itfelf, or thruft down 
* the mercury, unlefs by taking up a greater 
* place; which thing thefe authors are much 
* againft, afferting that rarefaétion can be made 
‘ no other ways than by corpufcles or vacuities.’ 
I wifh he had more clearly expreffed himéelf, 
fince as his words are couched I cannot guefs 
what he means, and much lefs eafily difcern 
how they make an argument againft his adver- 
faries. For, fure he thinks them not fo abfurd, 
as to imagine that the air can dilate itfelf, and 
thruft down the mercury, without in fome 
fenfe taking up more room than it did before: 
for the very word dilatation, and the effeét 
they afcribe to the included air, clearly imply 
asmuch; fo that I fee not why he fhould fay 
that they are fo averfe from granting the ait 
to take up more place than before, efpecially 
fince he takes notice in the former chapter, 
that we compare the expanfion of the air to 
that of compreffed wool; and fince he here alfo 
annexes, that we explicate rarefaction either by 
corpufcles or vacuities. But this latter claufe | 
makes me fufpect his meaning to be, that the 
Elaterifts do not admit that the fame air may 
adequately fill more of place at one time than at 
another; which I believe to be as true as thar 
the felf-fame lock of comprefled wool has no 
more hairs in it, nor does adequately fill more 
place with them, when it is permitted to ex- 
pand itfelf, than whilft it remained comprefied. 
But againft this way of rarefaétion our author 
here has not any objection, unlefs it be intimated 
in thefe words, Concipi non poteft: which if it 
be, I hall need only to mind him in this place, 
that whereas many of the chiefeft philofephers, 
both of ancient and our own times, have pro- 
feffed they thought not the Ariftotelian way- of 
Rs eee Sea rare- 
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rarefaction conceivable; and he acknowledges 
(as we fhall fee anon) that it is not clear; what 
the ableft of his party (the modern Plenifts) are 
wont to object againft the way of rarefaction 
he diflikes, is, that iris not true, not that it 
is not intelligible. 


CHAP. III. 


UR author’s fecond objection (for fo I 
reckon it) is thus propofed by him: Sz 
fumatur tubus utringue apertus fed longior, puta 
digitorum 40. argentoque impleatur, eique digt- 
tus fuperné applicatur ut prius, videbimus fub- 
tratto inferiore digito, argentum quidem defcen- 
dere ufque ad confuetam fuam flationem, digitum 
autem fuperiorem fortiter intra tubum trabi, ei- 
que firmiffime, ut prius, adberere. Ex quo 
rurfum evidenter concluditur, argentum, in fua 
Ratione conftitutum, non ibidem fuftentari ab ex- 
rerno aére, fed a funiculo quodam interno fufpen- 
di, cujus fuperior extremitas, digito affixa, eum 
fic intra tubum trabit, eique affigit. ‘ Ifyou 
“take a tube open at both ends of a good 
“length, fuppofe forty inches long, and fill it 
with mercury, and place your finger on the 
top as before, taking away your lower finger, 
you will find the mercury to defcend even to 
its wonted ftation, and your finger on the 
top to be ftrongly drawn withinthe tube, and 
to ftick clofe unto it. Whence again it is 
evidently concluded that the mercury placed 
in its own ftation is not there upheld by the 
external air, but fufpended by a certain inter- 
nal cord, whofe upper end being faftened to 
the finger, draws and faftens it after this man- 
ner into the tube.’ But this argument be- 
ing much of the fame nature with that drawn 
from his third experiment, the anfwer made 
to that and to his firft may be eafily applied, 
and will be fufficient for this alfo; efpecially be- 
caufe in our prefent cafe there is lefs preffure 
againft the pulp of the finger in the infide of 
the tube than in the third experiment, (where 
fome air is included, though much expanded 
and weakened;) the preffure of the atmofphere 
being in the prefent cafe kept off from it by 
the fubjacent mercury: whereag there is nothing 
of that preffure abated againft the other ale 
of the finger that kept it off from the deferted 
cavity of the tube, fave only that from the 
pulp that is contiguous to the tube, there may 
be fomewhat of that preffure taken off by the 
weight of the glafs icfelf, Butas for that part 
of the finger which immediately covers the 
hole, whether or no there be any {pring in its 
own fibres, or other conftituent fubftances, 
which finding no refiftance in the place deferted 
by the quickfilver, may contribute to its fwell- 
ing (for that we will not now examine) he that 
has duly confidered the account already given 
of this intrufion of the pulp into the glafs, will 
find no need of our author’s internal funiculus; 
which to fome feems more difficult to conceive, 
than any of the phenomena in controverfy is 
to be explained without it. 


CHAP. IV. 


Y what we have already faid againft our 
examiner’s third argument, we may be 
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affifted to anfwer his firft, though he propofe 
it as a very clear demonftration; and though 
it be indeed the principal thing in his book. 
Sumatur (fays he) tubus brevior digitis 29+ 
puta digitorum 20. non tamen claufus altero ex- 
tremo,(ut baétenus) fedutrinqueapertus : bic tubus, 
immer fo ejus orificio argento reftagnanti, fuppofito- 
que digito, ne effiuat argentum tubo infundendum, 
wmpleatur argento vivo: aliufque deinde digitus 
orificio quoque applicetur, illudque bene claudat. 
Quo fatio, fi fubtrabatur inferior digitus, fenti- 
etur fuperior vebementer trabi ac fugi intra tu- 
bum, tamque pertinaciter ei (vel argento potius, ut 
poftec) adberere, ut ipfum tubum cum toto argento 
inclufo facilé elevet teneatque in vafe pendulum. 

E.: que fane experimento clarifime refellitur 
bec fenteniia: cum enim, juxta eam, argentum 
intubo hujufmodi 20 tantum digitorum, furfum 
trudatur a preponderante aére externo: nunquam 
profecto per eam explicabttur, quomodo digitus 
tlle fic trabatur deorfum, tuboqué tam vehementer 
adbereat; non enim a trudente furfum poteft fic 
deorfum traki. 

‘ Take a tube fhorter than twenty nine 
inches and an half, for inftance of twenty 
digits, not fhut, as hitherto, at one end, but 
with both ends open: let this tube, its orifice 
being immerfed in reftagnant mercury, and 
one finger being placed underneath, that the 
mercury to be poured in run not through, 
be filled with mercury; and then another 
finger be applied to its orifice, to clofe it well: 
which being done, if you draw away your 
lower finger, the upper will be found to be 
ftrongly drawn and fucked into the tube, 
and fo itiffly to adhere to it, (or rather to the 
quickfilver, as Ifhall hereafter fhew) that it 
will elevate the tube itfelf with all the quick- 
filver, and make it continue to hang pendu- 
lous in the veffel. 

* From which experiment this opinion is 
¢ moft clearly refuted: for feeing according to 
¢ it the quickfilver in fuch a tube but twenty 
‘ inches long muft be thruft upwards by the 
‘ preponderating air; it will never by it be ex- 
‘ plained how this finger is fo drawn down- 
‘ 
< 
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wards, and made fo ftrongly to ftick to the 

tube. For it cannot by the air thrufting 

upwards be thus drawn downwards.’ 

Tuus far our author’s objection, in anfwer 
whereunto I have divers things to reprefent, to 
fhew, that a good account may be given of 
this experiment in the hypothefis of the Elate- 
rifts; which is fufficient to manifeft how far the 
argument is from be:ng fo unanfwerable as the 
propofer of it would perfuade his reader. 

I Dewy then that the finger is drawn down- 
ward, or made by fuctionto adhere to the tube; 
but I explicate that which he calls the fuction 
of the finger, as I lately did in anfwer to his 
third argument, as we fhall more particularly 
feen anon. 

Hz fays indeed, that the air which thruft 
up the quickfilver cannot fo ftrongly draw 
down the finger. As ifthe air were nota 
fluid body, but a fingle and intire pillar of 
fome folid matter. But to fhorten our reply 
to his objections, the beft way perhaps will be 
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Wuen the tube is filled with quickfilver, 
the finger that ftops the upper orifice is almoft 
equally preffed above and at the fides by the 
contiguous air, but when thé lower finger is 
removed, then the cylinder of mercury, which 
before gravitated upon the finger, comes to 
gravitate upon thereftagnant mercury, and by 
its intervention to preis againft che outward 
air: fo that againft thofe parts of the finger that 


are contiguous to the air there is all the wonted. 


preffure of the outward air; whereas againft 
that pulp that is contiguous to the mercury 
thereis not fo much prefiure as againft the other 
parts of the finger, by two thirds, 1! fay by two 
thirds, or thereabout, becaufe che mercurial 
cylinder in this experiment is fuppofed to be 
twenty inches high; and if it were but a little 
more than thirty inches high, (which is a third 
more) then the weight of the quickfilver 
would take off not two thirds only, but the 
whole preffure of the outward air, from the 
above-mentioned pulp of the finger. For in 
that cafe the quickfilver would quite defert it, 
and fettle beneath it. Wherefore fince it has 
appeared by our anfwer to the examiner’s third 
argument, that the preffure of the outward air 
is taken off from the body that remains in the 
‘upper part of the tube, according to the weight 
of the liquor fufpended in the tube; and fince 
in our hypothefis the preffure of the outward 
air is able to keep thirty inches of quick{filver, 
or two or three and thirty foot of water, fuf- 
pended in a tube; it need be no great wonder, 
if a prefflure of the ambient air, equal to the 
‘weight of a cylinder of water of near twenty 
two foot long, fhould be able to thruft in the 
pulp of the finger at the upper orifice of the 
-tube, and make it ftick clofely enough to the 
ip of it. 

I Know the examiner affirms, that no 
thrufting or preffure from without can ever 
effect fuch an adhefion of the finger to the tube, 
But this fhould be as well proved as faid. But, 
firft, though I am willing to think the exami- 
ner would not knowingly relate any thing he 
is not perfuaded of; yet as far as I, and ano- 
ther perfon very well verfed in thefe experi- 
ments, have purpofely tried, I could not find 
the adhefion of the finger to the tube to be 
near fo ftrong as our author hath related. 
Secondly, if you carefully endeavour by pref- 
fure and otherwife to thruft the pulp of your 
finger into the orifice of the tube, you may 
through the glafs perceive it to be manifeftly 
tumid in the cavity of the pipe. And if by 
preffing your finger againft the orifice of the 
tube, you fhould not make the pulp adhere 
quite fo ftrongly to the tube, nor fwell quite fo 
much within it, as may happen in fome mer- 
‘curial experiments; it is to be confidered, that 
the air being a fluid as well as a heavy body, 
it does not (as groffer weights would) prefs 
only againft the upper part of the finger, but 
preffing as much of the finger as is expofed to 
at almoft every where, and almoft uniformly, 
as well as ftrongly, it does by its lateral pref- 
fure on every fide thruft in the pulp of the 
finger into the hole, where there is not any re- 
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fiftance at all, or at leaft near fo much preffure 
againit the pulp as that of the ambient air a- 
gainft the parts of the finger contiguous to it, 
By this it may appear that we need not bor- 
row the objection our author offers to lend us; 
namely, that in the experiment under confidera- 
tion the quickfilver is preffed downward by the 
{pring of fome air lurking betwixt it and the 
finger. (ThoughI am prone to think that un- 
lefs the experiment be made with a great deal 
of care, fuch a thing may eafily happen, and 
contribute to the ftronger adhefion of the fin~ 
ger to the tube.) This I fay may appear, not- 
withftanding what our author objects, that the 
air expanding it felf will thruft away the finger 
upwards, fince the contrary of that pretence we 
have lately manifefted in the anfwer to his third | 
argument. And as for what he adds, to con- 
firm his argumentation, inthefe words ; Quod vel 
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fuccedat (uti afferitur) loco fublati inferioris di- 
Liti, id of, eodem modo nunc fuftentet argentum 
quo ante ab applicato digite inferiore fuftentaba- 
tur, manifeftum eft, non debere, juxia banc fen- 
tentiam, magis deorfum trabi digitum fuperiorem 
poft fublatam inferiorem quam ante. Cum itaque 
contrarium plané doceat experientia, fatis liquet 
Jententiam illam effe falfam: * Which is thence 
‘ confirmed, becaufe if that preponderating 
air fucceeds, as is afferted, in the place of 
the lower finger which was withdrawn, that 
is, if it uphold the quickfilver after the fame 
manner which it was upheld by the lower 
finger applied under it; it is manifeft, ac- 
cording to this opinion, that the finger on 
the top ought not to be more drawn down- 
wards after the lower finger is removed than 
© before. Seeing then that experience teacheth 
¢ the contrary, it is manifeft that opinion muft 
‘ be falfe:? We muft confider that the tube 
being fuppofed perfectly full of mercury, the 
finger that ftops the lower orifice, is wont to 
be kept ftrongly preffed againft it, left any of 
that ponderous liquor fhould get out between 
the tube and the finger. So that although 
both the lower finger do indeed keep up the 
mercury in the tube, and the preffure of the 
outward air would do fo too; yet there is this 
difference, that the preffure of the atmofphere 
depending upon its weight, cannot be intended 
and weakened as we pleafe, as can that of the 
undermoft finger. And therefore whereas the 
atmofpherical cylinder will not keep up a cy- 
linder of quickfilver of above thirty inches high, 
thofe that make the Torricellian experiment do 
often, upon one occafion or other, keep up 
with the finger a mercurial cylinder of perhaps 
forty or fifty inches, or far more : fo that where- 
as in our cafe, before the removal of the under- 
moft finger, the pulp of the uppermoft muft 
have about the fame preffure againft ir where it 
is contiguous to the mercury, as there is again{t 
the other part of the fame finger ; after the re- 
moval of the. undermoft finger, there is as 
much of the atmofpherical preffure, if I may fo 
fpeak, taken off from the newly mentioned 
pulp, as counter-balances a cylinder of quick- 
filver of twenty inches long, 
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Page 18. f ieee examiner’s fourth and laft experi- 


ment is thus propofed: Quarto denique 
(fays he) impugnatur , quia ex eo fequetur, ar- 
gentum vivum per fimilem tubum évafculo exugi 
poffe eddem prorfus facilitate qua ex eodem ex- 
uugeretur aqua: quod tamen experientie repugnat, 
gua docemur aquam in os fugentis facillimé at- 
trabi; quo tamen argentum vivum ne toto qui- 
dem adbibito conatu perduci queat, imo vix ad 
tubi medietatem. 

Sequelam autem fic oftendo: Quia cumin bac 
fententia mibil aliud agendum fit quam hoc, ut 
per tubum fic afcendat fubjectus liquor, five aqua 
‘fucrit, feve argentum, nifi ut fugendo furfum tra- 
batur aér tubo inclufus, quo fic attratto afcendit 
ilhico fubjecius liquor, protrufus nimirum ab ex- 
terno aére jam preponderante (uti docet Pecquet- 
tus in differtatione anatomica pag. 63.) mani- 
fefium eff, eadem plané facilitate exugendum fic 
argentum vivum qua exugitur aqua: quod quum 
experientie tam aperte repugnat, neceffe eft fen- 
tentiam ex qua fequitur falfam effe. 
‘ In the fourth place, it is impugned, be- 
caufe thence it would follow that quickfilver 
through a like tube might be fucked with 
the fame eafinefs out of a veffel that water is 
fucked out of the fame. Which notwith- 
{tanding is contrary to experience, by which 
we are taught that water is eafily drawn into 
the mouth of him that fucks; whereas quick- 
filver cannot be drawn thither by his utmoft 
endeavour, nay, fcarce unto the middle of 
the tube. 
© Tue fequel I thus manifeft: Becaufe fee- 
ing, according to this opinion, that the li- 
quor underneath, whether it be water or mer- 
cury, may fo afcend, no more is required 
but that the air fhut in the tube may be 
¢ drawn upwards by fucking; which being 
« drawn up, the liquor underneath will imme- 
¢ diately afcend, being throft thither by the 
¢ external air now preponderating, (as Pecguet 
¢ declaresin his Anatomical Difcourfe, p. 63.) 
© it is manifeft thac the mercury may be fuck- 
* ed out with the fame eafinefs that water is 
« fucked out with. Which being fo evidently 
“ againft experience, the opinion from whence 
‘ it is deduced muft needs be falfe.’ 

Tuis experiment I remember I made fome 
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is expofed to the whole preffure of the ambient 
air in fome of its parts, and in others but to 
the much fainter preffure of the included air, 
endures an unufual preffure from the prepon- 
derating power of the atmofphere. 

We may confider alfo, that there is againft 
the thorax, and thofe mufcles of the abdomen 
that are fubfervient to refpiration, the preffure 
of the whole ambient air. Which preffure 
notwithftanding, the mufcles defigned for the 
ufe of refpiration are able, without any con- 
fiderable refiftance to dilate the thorax at plea- 
fure ; becaufe, as faft as they open the cheft, 
and by dilating it weaken the {pring of that 
air which is then within the body, the external 
air by flowing in, for want of finding the ufual 
refiftance there, keeps that within the thorax 
in an zquilibrium of force with that without. 
Thefe things premifed, it is not difficult in our 
hypothefis to give an anfwer to our examiner’s 
experiment. For we fay when a cylinder of 
mercury is raifed in the tube to any confidera- 
ble height, the preffure of the air in the thorax 
is leffened by the whole weight of that mer- 
curial cylinder; and confequently the refpiratory 
mutcles are thereby difabled to dilate the cheft 
as freely as they were wont, by reafon of the 
prevalency of the undiminifhed preffure of the 
external air againft the weakened preffure of the 
internal. But if inftead of mercury you fubfti- 
tute water, fo fhort a cylinder of that com- 
paratively light liquor takes off fo little of the 
preffure of the included air, that it comes into 
the lungs with almoft its ufual ftrength, and 
confequently with almoft as much force as the 
outward air preffes with againft the thorax. 

Awnp on this occafion there occurs to my 
thoughts a noble experiment of the moft in- 
genious Monfieur Pafchal, which clearly fhews, 
that if we could free the upper part of fuch a 
tube as we are now confidering from the pref- 
fure of all internal air, it would follow, as the 
examiner fays it fhould, that the quickfilver 
would by the preffure of the outward air be im- 
pelled up into the tube as well as water, till it 
had atcained a height great enough to make its 
weightnot inferior, but equal to that of the at- 
mofphere. The experiment it felf being fo per- 
tinent and confiderable, we fhall annex it in the 
fame words wherein it is related by his country- 
man and acquaintance, the learned and candid 


Gaffendus : Neque hoc verd folum, fed InfUper Gaff: Phyft 
vitree diabete clyfteréve ea qua par fuerit longi- Sett. 1. hb. 
tudine confetto, &F poft embolum ad orificium ufque* ?- ibe 
compulfum, immiffo ad normam in fubjettum by- tnanis ex- 


Grargyrum, deprebendit, ubi embolum fenfim de- perimenta. 


years ago, accardingly it is alledged in the 
fourth effay of the treatife (I was then writing) 
to prove againft the vulgar opinion, that li- 
quors do not, to prevent a vacuum, fpontane- 


oufly afcend; which I prefume will be fo far al- 
lowed of by our author, who would have li- 
quors fuppofed to be raifed by fuction violently 
‘drawn up by the contraction of his funiculus. 
But to examine this experiment, as it concerns 
‘the prefent controverfy, we may recall to mind 
that we formerly fhewed in the anfwer to our 
-author’s third argument, that when the mer- 
curial cylinder that leans upon the reftagnant 
mercury has at the other end of it air, kept 
from any intercourfe with the atmofphere, that 
included air has fo much of the preffure of the 
external air taken off from it, as counterpoifes 


the mercurial cylinder. And the finger that 


inde educitur, confequi hydrargyrum afcendereque 
ad eandem ufque duorum pedum (8 digitorum 
trium cum femiffe altitudinem. * And not only 
‘ this, but over and above, if a glafs diabetes 
¢ or fyringe be made ofa fufficient length, and 
¢ after that the fucker is thruft into the utmoft 
‘ orifice, it be placed according to ufe in the 
¢ mercury underneath; he finds that as foon 
« as the fucker is drawn out, the mercury fol- 
¢ lows, and afcends to the fame height of two 
‘ feet and three inches and an half’? To 
which he immediately fubjoins a circumftance 
very confiderable to the prefent controverfy, in 
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the following claufe: 4c ubi deinceps, adbibita 
licet non majore vi, embolum altius educitur, 
confiftere hydrargyrum, neque amplius confequi, 
ac fieri interim Inane, quod fpatium intercipitur 
ab ipfo ad embolum ufgue. © And when after- 
* wards, although no greater force be added, 
* the fucker is drawn higher, he finds that the 
* mercury ftands, and follows no further; and 
‘ fo that fpace is made empty which remains 
* between the mercury and the fucker.’ Thus 
far he. So that as to the examiner’s experiment, 
we may well explicate it in our hypothefis, by 
faying, that, agreeably to it, it happens, that in a 
more forcible refpiration the mercurial cylinder 
is raifed higher than in a more languid ; becaufe, 
in the former cafe, the cheft being more dilated, 
the included air is alfo more expanded ; whereby 
its debilitated {pring cannot as before enable 
the mercurial cylinder to counterpoife altoge- 
ther the preffure of the ambient air. And thar 
the reafon why the quickfilver is not by re- 
fpiration raifed as high as it is kept fufpend- 
ed in the Torricellian experiment, is not, that 
the preffure of the outward air is unable to 
raife it fo high, but becaufe, as we have alrea- 
dy declared, the free dilatation of the thorax is 
oppofed by the preffure of the ambient air: 
which preffure being againft fo great a fuper- 
ficies, and being but imperfettly refifted by 
the debilitated preffure of the air within the 
thorax, will be eafily imagined to be very con- 
fiderable, by him who confiders that in our en- 
gine the preffure of the external air againft 
the fucker of lefs than three inches diameter 
was, as we relate in the 334 experiment, able 
to thruft up a weight of above a hundred 
pound. And here we may obferve upon the 
by, in confirmation of our former doétrine, 
that when we ftrongly fuck up quickfilver in 
a glafs-tube, though the elevation of the quick- 
filver be, according to our author, performed 
likewife by his Funictilus contracting it felf 
every way, and though there be a communi- 
cation betwixt the internal furface of the lungs, 
and the cavity of the tube ; yet we feel not in 
our lungs any endeavour of the fhrinking Funi- 
culus to tear off that membrane they are 
lined with, 

Anp thus we have examined our author’s 
four arguments, to prove that in the Torricel- 
lian experiment the quickfilver cannot be kept 
fufpended by the counterpoife of the external 
air: againft which opinion he tells us indeed, 
that other arguments might be alledged, but 
as it is not probable that if he had thought 
them better than thofe he has elected to infift 
on, he would have omitted them, fo itis not 
unlikely that anfwers might be as well found 
for them as for the others ; efpecially fince that 
which he fingles out for a fpecimen is; that 
from his adverfaries hypothefis it would follow, 
that che quickfilver would defcend much more 
(I fippok it is a miftake of the prefs, for much 
lefS) in cold weather than in hot, becaufe the 
air is then thicker and heavier, and therefore 
ought to impel up the quickfilver higher. For 
befides that we fhall in its due place queftion 
the validity of our author’s confequence, it will 
be here fufficient to reply, that the obfervation 

Vou. I. 


on which he grounds it does not conftantly 
hold, as his objection fuppofes: which may 
appear by that part of our 18th experiment 
whence the matter of faét is defumed, as we 
fhall have occafion to take further notice of 
when we fhall come to the defence of that ex- 
periment. So that what has been hitherto dif- 
courfed on both fides being duly confidered, 
the reader is left to judge what ground the ex- 


aminer had for the ’Exsuvnue wherewith he is 
pleafed to conclude his third chapter; Maneat pe. 19: 


igitur tot argumentis comprobatum, quorum 
quodlibet fe folo fufficit, argentum (fatto experi- 
mento in loco aperto) per externi aéris gravita- 
tem a lapfu minime fuftentari. * Be it therefore 
* confirmed by fo many arguments, of which 
* every one is fufficient in it felf, that quick- 
“ filver (the experiment being made in an open 
‘ place) is not upheld from falling by the 


‘ weight of the external air.’ 
H IS fourth chapter, wlierein the title pro- 
mifes that he will prove, argentum in 
loco occlufo non fuftentari & lapfu per ipfum aéris 
elaterium, * that quickfilver in a clofe place is 
* not upheld from falling by the elater or 
‘ {pring of the air;’ is very fhort, and does not 
require that we fhould dwell long upon it, 
For the proof he brings of his affertion being 
this, Cum tota vis bujus elaterii pendeat a réfu- 
tato jam atris equipondic cum digitis 29 2 ar- 
Lenti vivi, ita ut nec plus nec minus faciat boc 
elaterium in loco occlufo quam fit per illud equi 
pondium in loco aperto; manifeftum of, cum jam 
oftenfum fit fittitium plané effe bujufmodi equi- 
pondium, fittitium quoque effe tale elaterium: 
‘ Seeing the whole power of this fpring de- 
* pends upon the already-confuted equilibrium 
‘ of the air with 29 inches and an half of quick- 
* filver, fo that this fpring does neither more 
* nor lefs in a clofe place than is done by that 
€ sequilibrium in an open place; it is manifeft, 
© feeing this zequilibrium is already fhewn to be 
* plainly fictitious and imaginary, that the 
‘ {pring of the air is fo likewie? This bein® 
no new argument, but an inference from thofe 
he had fet down in the former chapter, by our 
an{wers to them it is become needlefs for us to 
make any diftinét reply to this. We thall ra- 
ther defire the redder to take notice, that 
whereas our author. fays; that actording to his 
adverfaties, Nec plas net minus faciat bo ela- 
terium in loco occlufo quam fit per illud zquipon- 
dium in loco aperto: * And that this fpting 
‘ doth neither more nor lefs in a clofe place, 
« than is done by that zequilibrium in an open 
* place: Whatever others may have written, 
we for our part allow of this opinion but in 
fome cafes; for in others we have performed 
much more by the {pring of the air, which we 
can within certain limits increafe at pleafure; 
than can be performed by the bare weight, 
which for aught we know remains always fome- 
what near the fame. And of this advantage 
that the {pring; of the air may have in point of 
force above the weight of it, we have formerly 
given aninftance inour 17“ experiment,(where, 
Zz by 
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by compreffing the air in the receiver, we im- 
pelled the mercurial cylinder higher than the 
ftation at which the counterpoife of the air is 
wont to fuftain it) and fhall hereafter have oc- 
cafion to give yet more confiderable proofs. 
To the lately recited words our examiner fub- 


Page 21. joins thefe,; Adde, cum allata jam capite pra- 


cedente experimenta de adbafione digiti, (Sc. eo- 
dem modo fe babent in loco claufo ac in aperto, 
meceffarium effe faéia ex eis argumenta contra 
equipondium, eadem quoque contra elaterium vim 
habere. * Add, that feeing the experiments 
* brought in the chapter above of the adhefion 
* of che finger, &c. are alike ina clofe and an 
© open place; it is neceffary and certain, that 
‘ the fame arguments made againft the zquili- 
‘ brium have force againft the fpring of the 
¢ air.” But though he propofe this as a new 
argument, yet fince it is built but upon the ad- 
hefion of the finger, (of which we have already 
given an account in our hypothefis) I fee not 
how it requires any new and particular anfwer, 
And whereas he fays, that the experiments he 
had mentioned concerning the adhefion of one’s 
finger, &c. eodem medo fe habent in loco clau- 
fo ac in aperto; I could with he had added 
what way he took to make the trials. For he 
gives no intimation that he did them any other 
ways than in ordinary rooms: and in fuch 
there icarce ever wants a communication be- 
twixt the inward and outward air, either at the 
chimney, or window, or door not exactly 


fhut, or at fome hole or crevice or other, ‘by 
means of which the weight of the atmofphere 
has its operation within the room. 

To his fecond argument our author adds 
not a third, unlefs we take that for an argu- 
ment which he immediately annexes to his laft 


recited words: Et profec?d (fays he) ff fectm Page 21. 


expenderent bi authores, quanta fit difficultas ex- 
plicandi bujufmodi aéris elaterium, nift idem aér 
fe folo occupet majorem locum (ut paulo ante) 
credo eos fententiam facil? mutaturos. « And 
* really if thefe authors would confider how 
* great a difficulty there is in explaining this 
* ipring of the air, unlefs the fame air by itif 
* alone may take up a greater place, I belicve 
‘ they would readily alter their opinion.’ But 
this being faid gratis, does not exaét an an- 
fwer ; and he muft make it more intelligible 
than any man thatI know of has yet done, how 
the fame air‘can adequately fill more {pace at 
one time than at another, before he perfuade 
me to change my opinion about the fpring of 
the air: efpecially fince he himfelf allows that p, 
the air has a fpring, whereby it is able, 
when it has been violently compreffed, to re- 
cover its due extenfion; the manner whereof 
if he will intelligibly explicate, his adverfaries 
will have no great difficulty to make out the 
{pring of the air. But whether his hypothelis, 
or ours, be the more intelligible, willbe moré 
properly confidered in the fecond part of our 
difcourfe, to which we will therefore now proceed. 


PART IL 


Wherein the Adverfaries Funicular Hypothefis is examined. 


CHAP. I. 


What is alledged to prove the¥uniculus, is coufdered; and fome difficulties are propofed 
. againft the hypothefs. 


To hypothefis that the examiner 
would, as a better, fubfticute in the 
= place of ours, is, if I miftake it not, 
briefly this; That the things we afcribe to the 
weight or {pring of the air are really performed 
by neither, but by a certain Funiculus, or ex- 
tremely thin fubftance, provided in fuch cafes 
by nature, we detur vacuum, which being ex- 
ceedingly rarefied by a forcible diftenfion, 
does perpetually and ftrongly endeavour to 
contract it felf into dimenfions more agreeable 
to the nature of the diftended body ; and con- 
fequently does violently attract all the bodies 
whereunto it is contiguous, if they be not too 
heavy to be removed by it. 

Bur this hypothefis of our author’s does to 
me, Iconfefs, appear liable to fuch exceptions, 
that though I difliked that of his adverfaries, 
yet I fhould not embrace his, but rather wait 
till time and further {peculations or trials fhould 
fuggeft fome other theory, fitter to be acquiefced 
in than this; which feems to be partly preca- 
rious, partly unintelligible, and partly infuf- 


ficient, and befides needlefs: though it will 
not be fo convenient to prove each of theie 
apart, becaufe divers of my objections tend to 
prove the doctrine, againft which they are al- 
ledged obnoxious to more than one of the im- 


_puted imperfections. 


First, then, the arguments by which our 
author endeavours to evince his Funiculus, 
are incompetent for that end. The arguments 
which he propofes in his fixth chapter, (where 
he undertakes to make good his affertion) I 
there find to be three. 


Tue firft he fets down in thefe words; Con- page 24. 


fat hoc primo ex jam diétis capite pracedente : 
nequit enim argentum defcendens fic digitum de- 
orfum trabere, tuboque affigere, nifi a tali funi- 
culo fufpendatur, eumque fuo pondere vebementer 
extendat, ut per fe patet. ‘ This appears from 
‘ what has been already fpoken in the pre- 
* ceding chapter: for the quickfilver defcend- 
* ing, cannot fo draw the finger downwards, 
* and faften it unto the tube, unlefs it be hung 
* ypon the finger by fuch a cord, which by its 
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‘ weight it vehemently ftretches, as is manifeft 
© byitfelf’? But to this proof anfwer has been 
made already in the former part of this dif 
courfe: oaly whereas the author feems to refer 
us to the foregoing chapter, we will lool back 
to it, and take notice of what I find there a- 
gainft the Vacuifts. For though I neither am 
bound, nor intend, in this difcourfe, to de- 
clare my felf for or againft a vacuum ; yet, fince 
I am now writing againft the funicular hypo- 
thefis, it will much conduce to fhew that it 
is not firmly grounded, if I examine what he 
here alledges againft the affertors of a vacuum. 
In the next place therefore, I confider that, 
according to the examiner, there can be no va- 
cuum; and that he makes tobe the main reafon 
why nature in the Torricellian and our experi- 
ments does aét after fo extraordinary a manneras 
is requifitetothe production of his Funiculus. For, 
in the 47%» page, having, in his adverfaries name, 
demanded what need there is, at the defcent of 
the quicklilver, that before it falls a fuperficiss 
fhould be feparated from it, and extended ; 
Refpondeo, ({ays hé) ideo hoc fieri, ne detur va- 
cuum, cum nibil aliud ibi adfit quod loco argenti 
defcendentis pofit fuccedere, ‘1 an{wer, that 
< this comes to pafs, that there may be no va- 
¢ cuity, feeing there is nothing elfe there that 
‘ can fucceed into the place of the defcending 
© quickfilver.” Towhich he immediately fub- 
joins, (with what cogency I will not now ex- 
amine) Algque hinc plané confirmaiur commune 
illud per tot jam elapfa fecula ufurpatum in [cho- 
lis axioma, viz. Naturam & vacuo abborrere. 
© And hence is confirmed that common 
¢ axiom ufed in the fchools for fo many ages 
‘ paft, that nature doth abhor a vacuum.’ 
And though he feem to make his Funiculus the 
immediate caufe of the phenomena occurring 
in the Torricellian and our experiments ; yet 
that, if you purfue the inquiry a little higher, 
he refolves them into nature’s abhorrency of a 
yacuum, himfelf plainly informs us in the next 
page; Nam licet (fays he) immediata ratio cur 
aqua v.g. ex hydria hortulana fuperne claufa 
(quo exemplo utuntur) non defcendat, non fit 
metus vacui, fed ea quam modo diximus, nempe 
quod non detur fufficiens pondus ad folvendum 
illum nexum quo adbereat aqua claufe hydria 
fummitati 5 ad eam tamen rationem tandem ne- 
ceffario veniendum eft. “ For though the im- 
mediate caufe why water (for inftance) doth 
not defcend from a gardener’s watering-pot, 
(for that example they ufe) ftopt on the top, 
isnot the fear of a vacuum, but the reafon 
now mentioned; namely, that there is not 
weight fufficient to loofe that conjuncture 
by which the water doth adhere to the top 
of the clofed water-pot : neverthelefs, in the 
« end, we muft of necteffity come to that 
< caufe” But though, as well our author’s 
Funiculus as the other -fearce conceivable hy- 
pothefes that learned men have devifed, to ac- 
count for the fufpenfion of the quickfilver o- 
therwife than by the refiftance of the external 
air, feem to have been excogitated only to fhun 
the neceffity of admitting a vacuum; yet I fee 
not how our examiner cogently proves, either 
that there can be none im rerum natura, or that 
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de faéto there is none produced in thefe expe- 
riments. For, in his fifth chapter (where he 
profeffedly undertakes that tafk) he has but 
thefe two incompetent arguments. The firft is 
drawn from the attraction, as he fuppofes, of 
the finger into the deferted cavity of the tube 


in the Torricellian experiment: Que quidem page 22, 


(fays he) tam vehemens trattio (8 adbefio, cum 
non nifi a reali aliquo corpore inter digitum 3 
argentum conftitutum queat provenire, manifefum 
eft [patium illud vacuum non effe, fed vera aliqua 
fubftantia repletum. ‘ Which traction and ad- 
‘ hefion, when it cannot proceed but from fome 
“ real body placed between the finger and the 
‘ mercury, it is manifeft that that {pace is not 
© empty, but filled with fome true fubftance. 

But to this argument having already given an 
anfwer, let us (without ftaying to urge, that 
the Vacuifts will perhaps object, that they fee 
not a neceflity, though they fhould admit of 
tra¢tion in the cafe, that the internal fubftance 
mutt therefore perfectly replenifh the deferted 
cavity ; without preffing this, I fay, let us) 
confider his other, which he draws trom the 
diaphaneity of the deferted part of the tube, 
which f{pace,fhe fays, were it empty, would ap- 
pear like a littleblack pillar, oguod nulla /pectes 
vifuales neque ab eoneque per illud polfunt ad oculum 
pervenire : ‘ Becaufe no vifual fpecies’s could 
‘ proceed either from it, or through it, unto 
< the eye.’ But (not to engage ourfelves in 
optical fpeculations and controverfies) if we 
grant him fomewhat more than perhaps he can 
prove ; yet as the experiment will not demon- 
{trate that there is nothing of body in any 
part of the fpace deferted by the mercury, fo 
neither will the argument conclude (as the 
propofer of it does twice in this chapter) that 
{pace verd aliqud fubjtantid repleri, “ to be 
© filled with any true fubftance.’ For, accord- 
ing to the hypothefis of the Epicureans and 
other Atomifts; who make Light to be a corpo- 
real effuvium from lucid bodies, and to con- 
fift of atoms fo minute as freely to get in at the 
narrow pores of glafs, there will be no caufe 
to deny interfperfed vacuities in the upper part 
of thetube. For the corpufcles of light that 
permeate that {pace may be fo numerous, as to 
leave no fenfible part of it un-inlightened ; and 
yet may have fo many little empty intervals be- 
twixt them, that if all that is corporeal in the 
fpace we {peak of were united into one lump, 

it would not perhaps adequately fill the one 

half (not to fay the tenth, or even the hun- 
dredth part) of the whole {pace : according to 
what we have noted in the 17‘ experiment, 

that aroom may appear full of the {moke of a 
perfume, though if all the corpufcles that com- 
pofe that fmoke were re-united, they would 
again make up but a fmall paftil. To which 
purpofe I remember I have taken camphire, 

of which a little will fill a room with its odour, 

and having in well-clofed diftillatory glafies 

caught the fumes driven over by heat, I thereby 
reduced them to re-conjoin into true camphire, 
whofe bulk is very inconfiderable in comparifon 
of the {pace it fills as to fenfe, when the odarous 
corpufeles are {cattered through the free air. 
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T o which I might add, that the Torricel- 
lian experiment being made ina dark night, or 
in a room perfectly darkened, if it fucceed (as 
there is little caufe to expect it will not) it may 
well be doubted whether our author’s argu- 
ment will there take place. For if he endea- 
vour to prove that the place in queftion was full 
in the dark, becaufe, upon the letting in of 
the day, or the bringing in of a candle, the 
light appears within it, the Vacuifts may reply 
according to their hypothefis, that that light 
is a new one, flowing from the lucid body that 
darts its corporeal beams quite through the 
glafs and{pace wedifpute about, which, for want 
of fuch corpufcles, were not juft before vifible. 

Awp fuppofing light not to be made by a 
trajection of atoms through diaphanous bodies, 
but a propagation of the impulfe of lucid bo- 
bies through them ; yet it will not thence ne- 
ceflarily follow, that the deferted part of thetube 
mutt be full: as in our 27th experiment, (though 
many of thofe grofs acrial particles that ap- 
peared neceffary to convey a languid found 
were drawn out of our receiver at the firft and 
fecond exfuction ; yet there remained fo many 
of the like corpufcles, that thofe that were want- 
ing, were not miffed by the fenfe, though after- 
wards, when a far greater number was drawn 
out, they were:) fo there may be matter enough 
remaining to tranfmit the impulfe of light; 
though betwixt the particles of that matter there 
fhould be ftore of vacuitiesintercepted. Whereas 
our author pretends to prove, not only that 
there is no coacervate vacuity in the fpace fo 
often mentioned, but abfolutely that there is 
none. For it is in this laft fenfe as well as the 
other, that the fchools, and our author who 
defends their opinion, deny a vacuum. 

But notwithftanding what we have now 
difcourfed, as in our 17*h experiment, we de- 
clined determining whether there be a vacuum 
orno; fo now, what we have faid to the ex- 
aminer’s argument, has not been to declare our 
whole fenfe of the controverfy, but only to 
fhew, that though his hypothefis fuppofes there 
is no vacuum, yet his arguments do not fuf- 
ficiently prove it ; which may help to fhew his 
do&trine to be precarious: for otherwife the 
Cartefians, though Plenifts, may plaufibly e- 
nough (whether truly or no, I now difpute not) 
decline the neceffity of admitting a vacuum in 
the deferted fpace of the tube, by fuppofing it 
filled with their fecond and firft element, whofe 
particles they imagine to be minute enough 
freely to pafs in and out through the pores of 
glafs. But then they muft allow the preffure 
of the outward air to be the caufe of the fuf- 
penfion of the quickfilver: for though the 
materia celeftis may readily fill the {paces the 
mercury deferts ; yet that ‘within the tube can- 
not hinder fo ponderous a liguor from fub- 
fiding as low as the reftagnant mercury ; fince 
all the parts of the tube, as well the lowermoft 
as the uppermoft, being pervious to that fub- 
tile matter, it may with like facility fucceed in 
whatever part of the tube fhall be forfaken by 
the quickfilver. | 

THE examiner’s fecondargument in the fame 
place is, that fince the mercurial cylinder is 
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not fuftained by the outward air, it muft ne- 
ceffarily be, that it be kept fufpended by his 
internal ftring. But fince, for the proof of 
this he is content to refer us to the third chap- 
ter, our having already examined that, allows 
us to proceed to his third argument, which is, 
that the mercurial cylinder refting in its wonted 
ftation, does not gravitate; as may appear by 
applying the finger to the immerfed or lower 
orifice of the tube. Whence he infers, that it 
mutt of neceffity be fufpended from within the 
tube. And indeed if you dexteroufly apply 
your finger to the open end of the tube, when 
you have almoft, but not quite, lifted it out 
of the reftagnant mercury, (which circumftance 
muft not be neglected, though our author 
have omitted it) that fo you may fhut up no 
more quickfilver than the mercurial cylinder is 
wont to confift of, you will find the experiment 
to fucceed well enough ; (which makes me 
fomewhat wonder: to find it affirmed, that the 
learned Maignan denies it:) not but that you 
will feel upon your finger, a gravitation or pref- 
fure of the glafs tube, and the contained mercu 
as of one body ; but that you will not feel any 
fenfible preffure of the mercury apart, as if it 
endeavoured to thruft away your finger from 
the tube. But the reafon of this is not hard to 
give in our hypothefis ; for according to that, 
the mercurialcylinderand the air counterpoifing 
one another, the finger fuftains not any fenfibly 
differing preffure from the ambient air that 
preffes againft the nail and fides of it, and from 
the included quickfilver that preffes againft the 
pulp. But if the mercurial cylinder fhould ex- 
ceed the ufual length, then the finger would 
feel fome preffure from that furplufage of 
quickfilver, which the air does not affift the 
finger to fuftain. So that this pleafant pheno- 
menon may be as well folved in our hypothefis 
as in the examiner’s : in which, ifwe had time 
to clear an objection which we forefee might be 
made, but might be anfwered too, we would 
demand why, when the mercury included in 
the tube is but of a due altitude, it fhould run 
out upon the removal of the finger that ftops it 
beneath, in cafe it be fuftained only by the in- 
ternal Funiculus, and do, according to his doc- 
trine, when the Funiculus fuftains it, emulate a 
folid body, if the preffure of the external air 
has not (as our author teaches it not to have) 
any thing to do in this matter. 

Anp if fome inquifitive perfon hall here ob- 
ject, that certainly the finger muft feel much 
pain by being fqueezed between two fich pref- 
fures as that ofa pillar of thirty inches of quick- 
filver on the one fide, and an equivalent pref- 
fure from the atmofpherical pillar on the other, 
it may readily be reprefented, that in fluid bo- 
dies (fuch as are thofe concerned in our diffi- 
culty) a folid body has no fuch fenfe of prefiure 
from the ambient bodies as (unlefs experience 
had otherwife inftruted us) we fhould perhaps 
imagine. For, not to mention that havin 
inquired of a famous diver, whether he found 
himfelf fenfibly compreffed by the water at the 
bottom of the fea; he agreed with the generality 
of divers in the negative. Iam informed that 
the learned Maignan did purpofely try, a 
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his hand being, thruft three or four palms 
deep into quickfilver, his fingers were not fen- 
fible, either of any weight from the incumbent, 
or of any preffure from the ambient quickfilver. 
The reafon of which (whether that inquifitive 
man have given it or no) is not neceffary, in 
cur prefent controverfy, tobe looked after. 
To thefe three arguments the examiner 
adds not afourth, unlefs he defigns to prefent 
it us in this concluding paflage: Huc etiam fa- 
ciunt infignes librationes, quibus argentum fubita 
defcendens agitatur: Idem enim hic fit, quod in 
aliis pendulis 8 ab alto demiffis fiert folet. «And 
‘ to this purpofe make thofe confiderable vi- 
* brations, with which quickfilver is {tirredin 
‘ its defcent : for the fame thing happens here, 
‘ that befalls other pendula in their fall from on 
* high.” But of this phenomenon alfo it is 
eafy to give an account in our hypothefis by 
two feveral ways; whereof the firft (whichis 
proper chiefly when the experiment is made in 
a clofe place, as our receiver is,) that the 
quickfilver by its fudden defcent acquires an 
umpetus fuper-added to the preffure it has upon 
the {core of its wonted gravity; whereby it, 
for a while, falls below its ftation, and thereby 
comprefies the air, that leans upon the reftag- 
nant mercury: which air, by its own fpring, 
again forcibly dilating it felf to recover its for- 
mer extenfion, and (as is ufual in fprings) 
hattily fiying open, expands it felf beyond it, 
and thereby impels up the quickfilver fome- 
what above its wonted {tation ; in its fall from 
whence it again acquires fomewhat (though 
not fo much as.before) of impetus, or power, 
to force the corpufcles of the air to a fub-in- 
gteffion ; and thisreciprocation of preffure be- 
twixt the quickfilver and the outward air de- 
creafing by degrees, does at length wholly ceafe, 
when the mercury has loft the fuper-added pref- 
fure, which it acquired by its falling from parts 
of the tube higher than its due ftation. But 
this firft way of explicating thefe vibrations is 
not neceffary in the free air: for if we confider 
the ambient air only as a weight, and remember 
what we have newly faid of theimpéetus acquired 
by defcent; this phenomenon may be eafily 
enough explained, by taking notice of what 
happens in a balance, when one of the equipon- 
derant fcales chancing to be depreffed, they do 
not till after many vibrations fettle in equilibrio. 
Awnp on this occafionI fhall add this ex- 
periment : [ took a gilafs pipe, whofe two legs 
(very unequal in length) were parallel enough, 
and both perpendicular to that part of the pipe 
that connected them, ({fuch a fiphon is detcribed 
in our 36t4 experiment, to find the proportion 
of the gravity of mercury and water ;) into this 
quickfilver was poured till it was fome inches 
high, and equally high in both legs: then the 
pipe being inclined, till the moft part of the 
quickfilver was fallen into one of the legs, I 
{topped the orifice of the other leg with my 
finger, and erectingagain the pipe, thoygh the 
quickfilver were forced to afcend a little in that 
{topped leg ; yet by reafon my finger kept the 
air from getting away, the quickfilver was kept 
lower by a good deal in that ftopped leg than 
in the Opn ; butif, by fuddenly removing 
Vou. I. - 


my finger, I gave paflage to the included and 
fomewhat compreffed air, the preponderant 
quiclfilver in the other leg would, with the mer- 
cury in this unftopped leg, make divers undula- 
tions before that liquor did in both legs come to 
reftin an equilibrium. Of which the reafon may 
be eafily deduced from what has been newly de- 
livered; and yet in this cafe there is no pretence 
to be made of a Funiculus of violently diftended 
air to effect the vibrations of the mercury. 
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Divers other difficulties are oljetted againft the 
Funicular Hypothefis. 


HIRDLY, but though our examiner 

have notdafficiently proved his hypothefis, 
yet perhaps it may be in its own nature fo like 
to be true, as to deferve to be embraced as fuch, 
Wherefore we will now take notice of fome 
of thofe many things, that to our apprehenfion 
render it very improbable, 

Awnp firft, whereas our author acknow- 
ledges, that quickfilver, water, wine and other 
liquors, will, as well one as another, defcend 
in tubes exactly fealed at the top, in café 
the cylinder of liquor exceed the weight of 
a mercurial cylinder of 29+ Inches; and 
will fubfide no longer than till it is come 
to equiponderate a cylinder of quickfilver of 
that height; whereas I fay, the examiner is, by- 
the ingenious Monfieur Pa/chal’s, and other 
experiments, induced to admit this ; it can- 
not but feem ftrange, that, whatever the liquor 
be, there fhould be juft the fame weight or 
ftrength to extend them into a Funiculus: 
though water, for inftance, and quickfilvet 
be near fourteen times as heavy one as the -o- 
ther, and be otherwife of very diftant natures; 
and though divers other liquors, as oil and 
water, be likewife of textures very differing. 
And this may fomewhat the more be wondered. 
at, becaufe our author (in his animadverfions 
upon our 31{t experiment) is pleafed to make 
fo great a difference betwixt the difpofition of 
bodies of various confiftences, as fluid and frm, 
to be extenuated into a Funiculus, that he will 
not allow any human force to be able to pro- 
duce one by the divulfion of two flat marbles, 
in cafe the contact of their furfaces were fo ex- 
quifite as quite to exclude all air; though in 
the fame place his ratiocination plainly enough 
teaches (which experience however does) that 
adhering marbles, though with extraordinary 
difficulty, may be forcibly fever’d, and accord- 
ing to him, the fuperficial parts may be di- 
{tended intoa Funiculus, that preventsa vacuum. 

But now the hypothefis of his adverfaries is 
not at allincumbered with this difficulty. For 
the weight of the outward air being that, which 
keeps liquors fufpended in tubes fealed at the 
top ; it matters not of what nature or texture 
the fufpended liquor is, provided its weight be 
the fame with that of a mercurial cylinder equi- 
ponderant to the aérial one: as it there be a 
pound of lead in one feale, it willnot deftroy 
the equilibrium, whether what be put in the 
other be gold, or quickfilver, or wool, or fea- 
thers, previded its weight be juft a pound. ' 
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Iw the next place we may take notice, that 
the account our examiner gives us of his Fu- 
‘niculus in the ‘tenth chapter, (where he takes 
upon him to explicate it) is much more ftrange 
than Jatisfa€tory, and not mace out by any 
fuch parallel operations of nature, as his adver- 
{aries will not (and may not well do it) difpute 
the truth of. Whereas the weight and {pring 
‘of the air may be inferred from fuch unqueltion- 
ed experiments, as are not concerned in our 
prefent controverfy. For the gravity of the 
air may be manifeft by 4 pair of tcales, and the 
fpring of it difclofes itielf fo clearly in wind-guns 
and other inftruments, that our adverfary (as 
we have already had occafion to inculcate) does 
not deny it. But to confider his explication 
of his Funiculuss he would have us note two 
things: firft, Argentum, dun replet totum tubum, 
non mere tangere ejus fumnutatem ( ut primo a- 
fpebiu videtur) fed idem quoque firmiter adberere. 
Patet boc (fabyoins he) experimento illo in primo 
argumento capitis tertii de tubv utrinque aperto. 
© Quickfilver, while it fills the wholetube, doth 
‘ not only touch its top, (as you would think 
at the firft fight) but doth firmly ftick unto 
it alfo; as it is manifeft from the experiment 
mentioned in the firft argument of the third 
chapter, concerning the tube open at both 
ends.’ But what is to be anfwered to this 
proof may be eafily gathered from what we 
have replied to that argument. And to what 
our author adds to prove, that the adhefion of 
the finger is to the fubjacent mercury, not 
the tube; namely, that /icet illud tudi orif- 
cium oleo, alidve materia -adbefionem im- 
pediente, inungatur, non minus tamen firmiter 
adbcrebit digitus quam prits: © Though that 
© orifice of the tube be anointed with oil, or 
¢ any other matter that will hinder adhefion, 
« neverthelefs the finger will no lefs firmly 
« ftick than before.” Ananfwer may be drawn 
from the fame place: nor perhaps will his rea- 
fening much fatisfy thofe, who confider, that 
bodies by trufion may eafily enough be made 
ftick together, as much as in our cafe the tube 
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‘and finger do, notwithftanding one of them is 


anointed with oil, and that this adhefion of the 
finger to the tube is to be met with in cafes, 
where the furface of the included quickfilver is 
not contiguous to the finger, but many inches 
below. As for what he adds concerning the 
reafon, why water and quick(filver afcend by 
fution, we have already taught what isto be 
anfwered to it, by afcribing that afcenfion to 
the preffure of the external air; without any 
‘need of having recourfe toa Funiculus; or ima- 
gining with him in this place, that becaufe no- 
thing befides the water or quickfilver can in 
fuch cafes fucceed the air, (which yet is not 
eafy to be proved in reference to a thin zethe- 
real fubftance,) therefore, Partes ipfius aéris 


(to ufe his expreffion) fic tubo inclufe (que. 


alias tam facile feparantur) nunc tam fortiter fibi 
invicem agglutinentur, ut validifimam (utivide- 


mus) conficiunt catenam, qua non folum aqua, 


fed ponderofum illud argentum fic in altum traba- 
tar: * That the parts of air itfelf fo fhut up 
© in the tube (which otherwife are fo eafily fe- 


_© ver’d) are now fo firmly glued to one an- 
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‘ other, that they make (as we fee) a {trong 
‘ chain, by which not only: water but even 
‘ weighty quickfilver is drawn on_ high.’ 
Which way of wreathing a little rarefied air 
into fo ftrong a rope, how probable it is, I 
will for a while leave the reader to judge, and 
advance to our author’s fecond notandum, 
which he thus propofes : 


Rarefaétionem five extenfionem corporis ad oc- Page 40, 
cupandum majorem locum fieri non folo calore, 41- 


fed etiam diftenfione feu vi divulfivd; ficut é con- 
tracondenfationon folo frigore perficitur, fed etiam 
comprefione, uti innumera paffim docent exempla: 
* That the rarefaction or extenfion of a body, 
* foasto make it take up more fpace, isnot only 
* made by heat, but by diftenfion or a certain dif- 
* joining power; as, on the contrary, conden- 
* fation is not only made by cold, but alfy by 
* compreffion, as infinite examples bear us 
* witnefs.” And it is true and obvious, that 
the condenfation of bodies, taking that word 
in alarge fenfe, may be made as well by com- 
preffion as cold. But I wifh he had more 
clearly expreffed what he means in this place 
by that rarefaétion, which he fays is to be made 
by diftenfion, or a vis divulfiva, whereof he 
tells us there are innumerable inftances. For, 
as far as may be gathered from the three ex- 
amples he fubjoins, it is only the air, that is ca- 
pable of being fo extended as his hypothefis re- 
quires quickfilver and even ftones muft be. 
And I know not how it will be proved, thar 
even air may be thus extended fo far, asin the 
Magdeburg experiment, to fill a place more 
than two thoufand times as big as that it filled 
before. For that the fame air in this and his 
two foregoing inftances does adequately fill 
more {pace at one time than another, he proves 
but by the rufhing in of water into the evacu- 
ated glafs, and filling it within a little quite full, 
which, he fays, is doneby the diftended air, thar 
contracting itfelf draws up the water with it. 
Which explication how much lefs likely it is, 
than that the water is in fuch cafes impelled up 
by the preffure of the atmofphere, we fhall anon 
(when we come to difcufs his way of rarefaction 
and condenfation) have occafion to examine. 
In the mean time let us confider with him the 
explication, which, after having promifed the 
two above recited obfervations, he gives us of 


his Funiculus ; Cum per primum notandwm argen- Page at. 


tum ita adbareat tubi vertici, 3 per fecundum, 
rarefactio fiat per meram corperis dijtenfionem, 
ita rem fe habere, ut argentum defcendens a ver- 
tice tubi affixam ei relinguat fuperficiem fuam ex- 
timam five fupremam, eamque eoufque {uo pon- 
dere extendat extenuetque, donec factlius fit aliam 
fuperficiem fimiliter relinquere quam pricrem il- 
lam ulterius extendere: Secundam igitur relingutt, 
eamque eodem modo defcendendo extendit, donec 
facilius fit tertiam adbuc feparari quam illam fe- 
cundam extendere ulterius,; €S fic deinceps, donec 
tandem vires amplius non babeat fuperficies fic 
feparandi &9 extendendi, nempe donec perveniat 
ad altitudinem digitorum duntaxat 29%. ubi qui- 
efcit, ut capite primo didium eft. * Seeing by 
« the firft note it is manifeft, that the quickfil- 
* ver doth fo ftick to the top of the tube, and 
¢ by the fecond note the rarefaction is made 

only 
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only by the mere diftenfion of the body ; it fo 
comes to pafs, that the defcending quickfilver 
leavesits external or upper fuperficies fixed un- 
to the top of the tube, and by its weight doth 
fo ftretch and extenuate it, until it becomes 
eafier to leave another fuperficies in like man- 
ner, than to extend that any further. It leaves 
therefore a fecond, and doth by its defcent ex- 
tend that a littlefurther, until itbecomes eafier 
to feparate a third than to extend that any fur- 
ther; andfoforwards, until atlength it hath no 
power to feparate or extend any more fuper- 
ficies, namely, until it comes unto the height 
cf 29 inches andan half; where it acquiefces, 
as wehavedeclaredin thefirftchapter.” Thus 
far our examiner’s explication: by which it is 
eafy to aifcern, that he is fain to affign his Fu- 
niculus a way of being produced ftrange and 
unparallelled enough. For, not to repeat our 
animadverfions upon the firft of the two notan- 
dum’s, on which the explication is grounded, 
1 muft demand by what force, upon the bare 
Separation of the quickfilver and the top of the 
tube, the new body he mentions comes to be 
produced; or at leaft how it appears, that the 
mercury leaves any fuch thing as he fpeaks of 
behind it. For the fenfe perceives no fuch mat- 
ter at the top of the tube, nor is it neceffary 
to explicate the phainomena as we have for- 
merly feen. It may alfo be marvelled at, that 
the- bare weight of the defcending mercury 
fhould be able to extend a furface into a body. 
And befides, it feems precarioufly affirmed, 
that there is fuch a fucceffive leaving behind of 
one furface after another as is here imagined : 
nor does it at all appear how, though fome of 
the quickfilvey were turned into a thin fubtile 
fubftance, yet that fubftance comes to be con- 
trived into a Funiculus of fo ftrange a nature, 
that fcarce any weight (for aught appears by 
his doctrine) can be able to break it; that con- 
trary to all other ftrings it may be ftretched 
without being made niore flender; and that it 
has other very odd properties, fome of which 
we fhall anon have occafion to mention. As 
for what our author fubjoins in thefe words, 
Eodem itaque feré modo feparari videntur be fu- 
perficies ab argento defcendente, EF in tenuiff- 
mum quendam funiculum per defcendens pondus 
extendi, quo per calorem in accenfa candela fe- 
parantur bujufinodi fuperficies a fubjedia cera aut 
fevo, &S in fubtiliffimam flammam extenuantur. 
Ubi notatu dignum, quemadmodum flamma illa 
plufquam millies fine dubio majus fpatium occupat, 
quam antea occupaverat pars illa cere, ex qua con- 
Jeitur; ita prorfus & bic exiftimandum, Funicu- 
lum illum plufquam millies majus fpatium occup2- 
ve, guam prius occupaverat illa argenti par- 
ticuld, ex qua fit exortus: uli etiam fine dubio 
contingit, quando talis particula a fubjetto igne 
in vaporem convertitur, * Thefe furtaces feem 
‘.to be feparated from the quickfilver, and to 
© be extended into a moft flender ftring by the 
© weight that falls down, after the fame man- 
© ner that in a lighted candle furfaces of like 
* fort are feparated from the wax or tallow un- 
* derneath by the heat above, and are extenu- 
“ ated into a moft fubtile flame. In which it 
¢ is worth obfervation, that as that flame doth 
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doubtlefs take up more than a thoufand times 
a greater {pace than the part of the wax, of 
which the Hame was made, took up; {0 is it 
here to be thought, that that ftring doth take 
up a fpace more than a thoufand times as big 
as that, which the. {mall particle of mercury, 
* from whence it arofe, did before take up.. AAs 
* alfo it doubtlefs happens, when fuch a particle 
‘ by afire underneath is turned into a vapour,’ 
Though it be the only example, whereby he en- 
deavours to illuftrate the generation of his Fu- 
niculus, yet (I prefume) he fcarce expects we 
fhould think it an oppofite one. For befides 
that there here intervenes a confpicuous and 
powerful agent, ‘namely, an aétual fire to fever 
and agitate the parts of the candle; and be- 
fides that there is a manifeft wafting of the wax 
or tallow turned into flame; befides thefe 
things, I fay, we muftnot admit, that the fuel, 
when turned into a flame, does really fill (I fay, 
not, with our author) more than a thoufand 
times, but fo much as twice more of genuine 
fpace than the wax it was made of. For it 
may be faid, that the flame is littleor nothing 
elfe than an aggregate of thofe corpuicles, which 
before lay upon the upper fuperficies of the 
candle, and by the violent heat were divided 
into minuter particles, vehemently agitated 
and brought from lying as it were upon a flat 
to beat off one another, and make up about 
the wiek fucha figure, as is ufual in the fame 
of candles burning in the free air. Nor will it 
neceffarily follow, that the f{pace, which the 
flame feems to take up, fhould contain neither 
air nor ether, nor any thing elfe, fave the parts 
of that flame, becaufe the eye cannot difcern 
any other body there: for even the fmoke af- 
cending from tht {nuff of a newly-extinguifhed 
candle appears a dark pillar; which to the eye 
at fome diftance feems to confift of {moke; 
when as yet there are fo many aerial and other 
invifible corpufcles mingled with it, as if all 
thofe parts of fmoke, that make a great thow 
in the air, were collected and contiguous, they 
would not perhaps amount to the bignefs of a 
pin’s head, as may appear by the great quan- 
tity of ftreams, that in chymical veflelsare wont 
to go to the making up of one drop of fpirit. 
And therefore it does not ill fall out for our 
turn, that the examiner, to inforce his former 
example, alledges the turning of a particle cf 
quickfilver into vapour, by putting fire under 
it: for if fuch be the rarefa¢tion of mercury, 
it is not at all like to make fuch a Funiculus 
as he talks of, fince thofe mercurial fumes ap- 
pear by divers experiments to be mercury di- 
vided and thrown: abroad into minute parts, 
whereby though the body obtain more of fur- 
face than it had before, yet it really fills no 
more of true and genuine fpace; finceif all the 
particular little {paces filled by thefe fcattered 
corpufcles were reduced into one, (as the cor- 
pufcles themfelves often are in chymical opera- 
tions) they would amount but to one total 
{pace, equal to that of the whole mercury be- 
fore rarefaction. But thefe objections againft 
this explication are not all that I have to fay 
againft our adverfary’s Funiculus ittelf. 
For I farther demand, hew the Funiculus 
comes 
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comes by fuch hooks or grapple-irons, or parts 
of the like fhape, to take faft hold of all con- 
tiguous bodies, and even the fmootheft, fuch 
as glafs, and the calm furface of quickfilver, 
water, oil, and other fluids: and how thefe 
flender and invifible hooks cannot only in the 
terfeft bodies find an innumerable company of 
ears or loops to take hold on, but hold fo 
ftrongly, that they are able not alone to lift up 
a tall cylinder of that very ponderous metal 
of quickfilver, but to draw inwards the fides of 
{trong glaffes fo forcibly, as to break them all 
to pieces. And it is alfo fomewhat ftrange, 
that water and other fluid bodies (whofe parts 
are wont to be fo eafily feparable) fhould, 
when the Funiculus once lays hold on the fu- 
perficial corpufcles, prefently emulate the na- 
ture of confiftent bodies, and be drawn up like 
maffes each of them of an intire piece; though 
even in the exhaufted recerver they appear by 
their undulation (when they are ftirred by bub- 
bles that pafs freely through them) and many 
other figns to continue fluid bodies. 

Ir feems alfo very difficult to conceive, how 
this extenuated fubflance fhould require fo 
ftronga fpring inward, asthe examiner all along 
his books afcribes to it. Nor will it ferve his 
turn to require of us in exchange an explication 
of the air’s {pring outward, fince he acknow- 
ledges, as well as we, that it has fuch a fpring. 
I know, that by calling this extenuated fub- 
{tance a Funiculus, he feems plainly to inti- 
mate, that it has its {pring inward, upon the 
fame account that iute-ftrings and ropes forci~ 
bly ftretched have theirs. But there is no 
{mall difparity betwixt them: for whereas in 
ftrings there is required either wreathing, or 
fome peculiar and artificial texture of the com- 
ponent parts; a rarefaction of air (were it 
granted) does not include or infer any fuch 
contrivance of parts as is requifite to make bo- 
dies elaftical. And if the Cartefian notion of 
the caufe of fpringinefs be admitted, then our 
extenuated fubftance having no pores to be 
pervaded by the materia fubtilis (to which 
befides our author alfo makes glafs impervious) 
will be deftitute of fpringinefs. And how- 
ever, fince lute-{trings, ropes, &%c. mult, when 
they fhrink inwards, either fill up or leffen 
their pores, and increafe in thicknefs as they 
diminifh in length; our examiner’s Funiculus 
muft differ very much from them, {ince it has 
no pores to receive the fhrinking parts, and 
contracts itfelf as to length, without increafing 
its thicknefs. Nor can it well be pretended, 
that this felf-contraction is done 0b fugam vacut, 
fince though it fhould not be made, a vacuum 
would not enfue. And if it be faid, that it is 
made, that the praternaturally ftretched body 
might reftore itfelf to its natural dimentions; 
I anfwer, that [ am not very forward to allow 
aéting for ends to bodies inanimate, and con- 
fequently devoid of knowledge; and therefore 
fhould gladly fee fome unqueftionable exam- 
‘ples produced of operations of that nature. 
‘And however to me, who in phyfical inqui- 
ries of this nature look for efficient rather than 
final caufes, it is not eafy to conceive, how air, 


_by being expanded, (in which cafe its force, 
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like that of other rarefied bodies, feems prin- 
cipally to tend outwards, as we fee in fired gun- 
powder, in zolipiles, in warmed weather-glaf- 
fes, &c.) fhould acquire fo prodigious a torce 
of moving contiguous bodies inwards. Nor 
does it to me feem very probable, that, when 
for inftance part of a polifhed marble is extend- 
ed into a Funiculus, that Funiculus does fo 
ftrongly afpire to turn into marble again. I 
might likewife wifh our author had more 
clearly explicated, how it comes to p2fs (which 
he all along takes for granted) that the accefg 
of the outward air does fo much and fo fudden- 
ly relax the tenfion of his Funiculus; fince 
that being (according to him) a real and pore- 
lefs body, it is not fo obvious, how the prefence 
of another can fo eafily and to fo ftrange a de- 
gree make it fhrink. But I will ratner obferve, 
that it is very unlikely, that the fpace, which 
our adverfary would have replenifhed with his 
funicular fubftance, fhould be full of little 
highly ftretched ftrings, that lay faft hold of 
the furfaces of all contiguous bodies, and al- 
ways violently endeavour to pull them inwards. 
For wehaverelated in our 2 6th experiment, that 
a pendulum being fet a moving in our exhautt- 
ed receiver, did iwing to and fro as treely, 
and with the ftring ftretched as ftreight, as, 
for aught wecould perceive, it would have done 
in the common air. Nay, the balance of a 
watch did there move freely and nimbly to and 
fro; which it is hard to conceive thofe bodies 
could do, if they were to break through a 
medium confifting of innumerable exceedingly 
{tretched ftrings. On which occafion we might 
add, that it is fomewhat ftrange, that thefe 
ftrings, thus cut or broken by the paffage of 
thefe bodies through them, could fo readily 
have their parts re-united, and without any 
more ado be made intire again. And we 
might alfo take notice of this as another itrange 
peculiarity in our author’s Funiculus, thar in 
this cafe the two divided parts of each final] 

{tring, that is broken, do not, like thofe of other 

broken ftrings, fhrink and fy back from one 
another; but (as we juft now faid) immedi- 

ately redintegrate themfelves: whereas, when 

inthe Torricellian experiment the tube and con- 

tained mercury is fuddenly lifted up out of the 

reftagnant quickfilver into the air, the Funicu- 

lus does fo ftrangely contract itfelf, that it quite 

vanifhes; infomuch that the afcending mercury 

may rife to the very top of the tube. ‘“theis, 

I fay, and divers other difficulties might on 

this occafion be infifted on; but that, fup- 

pofing our felves to have mentioned enough 

of them for once, we think it now more {ea- 

fonable to proceed to the remaining part of 
our difcourfe. . 


CHAP. UL. 


The Ariftotelian Rarefattion (prepofed by the 
adverfary) exanitned. 


U T this is not all, that renders the exa- 
miner’s hypothefis improbable: for, befides 
thofealready mentioned particulars, upon whofe 
{core it is very difficult to be underftood, it 
neceffarily fuppofes fuch a rarefaction and con- 
denfation, 
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denfation, as is, I confefs, to me, as well as to 
many other confidering perfons, unintelligible. 

For the better difcernment of the force of 
this objection, we muft briefly premife, that a 
body is commonly faid to be rarefied or dila- 
ted, (for I take the word in a larger fenfe than, 
1 know, many others do, for a reafon that 
will quickly appear) when it acquires greater 
dimenfions than the fame body had before; and 
to be condenfed, when it is reduced into lefs 
dimenfions, that is, into a leffer fpace than it 
contained before; as when a dry fpunge being 
firft dipped in water {wells to a far greater bulk, 
and then being ftrongly fqueezed and held 
comprefied, is not only reduced into lefs room 
than it had before it was fqueezed, but into 
lefs than it had even before it was wetted. And 
1 muft further premife, that rarefaction (as 
alfo condenfation) being amongft the moft ob- 
vious phenomena of nature, there are three 
(and for aught we know but three) ways of ex- 
plicating it: for, either we muft fay with the 
Atomifts and Vacnifts, that the corpufcles, 
whereof the rarefied body confifts, do fo depart 
from each other, that no other fubftance comes 
in between them to fill up the deferted fpaces 
that come to be left betwixt the incontiguous 
corpufcles; or elfe we mutt fay with divers of 
the ancient philofophers, and many of the mo- 
derns, efpecially the Cartefians, that thefe new 
intervals produced betwixt the particles of the 
rarefied body are but dilated pores, replenifh- 
ed, in like manner as thofe of the tumid 
fpunge are, by the imbibed water, by fome 
fubtile zethereal fubftance, that infinuates itfelf 
betwixt the disjoined particles: or, laftly, we 
muft imagine, with Arifotle and moft of his 
followers, that the felf-fame body does not on- 
ly obtain a greater fpace in rarefaction, and a 
leffer in condenfation, but adequately and ex- 
aétly fill it, and fo when rarefied acquires lar- 
ger dimenfions without either leaving any va- 
cuities betwixt its component corpufcles, or 
admitting between them any new or extrane- 
ous fubftance whatfoever. 

Now it is to this laft (and, as fome call it, 
rigorous) way of rarefaction, that our adverfary 
has recourfe in his hypothefis; though this, I 
confefs, appears to me fo difficult to be con- 
ceived, that I make a doubt whether any phe- 
nomenon can be explained by it; fince to ex- 
plain a thing is to deduce it from fomething or 
other in nature more known than itfelf. 

He that would meet with full difcuffions of 
this Ariftotelian rarefaction, may refort to the 
learned writings of Gaffendus, Cartefius and 
Maignan, who have accufed it of divers great 
abfurdities : but for my part, I fhall at prefent 
content my felf to make ufe, to my purpofe, of 
two or three paflages, that I meet with (though 
not together) in our author himelf. 

Let us then fuppofe, that in the Magde- 
burgh experiment he fo often (though I think 
cauflefly enough) urges to prove his hypothe- 
fis ; let us (1 jay) for eafier confideration’s fake 
fuppofe, that the undilated air, which (as he 
tells us) poffeffed about half an inch of {pace, 
confifted of a hundred corpufcles, or (if 
that be in this cafe difliked) a hundred parts; 
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(for it matters not what number we pitch up- 
on) and it will not be denied, but that as the 
whole parcel of air, or the aggregate of this 
hundred corpufcles, is adequate to the whole 
{pace it fills, fo each of the hundred parts, 
that make it up, is likewife adequately com- 
menfurate to its peculiar fpace, which we here 
fuppofe to be a hundredth part of the whole 
{pace. This premifed, our author having elfe- 


where this paflage, Corpore occupante locum ver- Page 160, 


bi gratia duplo majorem, neceffe eft, ut quelibet 
ejus pars locum quoque duplo majorem occupets 
‘ A body taking up a place, for inftance, twice 
‘ as big at it felf; it is of neceffity that every 
¢ part of it muft likewife take up a place twice 
‘ as big asit felf: promptsus to fubjoin, that 
in the whole capacity of the globe (which ac 
cording to him was two thoufand times as 
great as the room poffeffed by the unexpanded 
air) there muft likewife be two hundred thou- 
fand parts of fpace commenfurate each of them 
to one of the fore-mentioned hundredth parts 
of air; and confequently, when he affirms, 
that that half-inch of air poffeffed the whole ca- 
vity of the globe, if we will not admit (as he 
does not) either-vacuities, or fome intervening 
fubtile fubftance in the interval of the aerial] 
parts, he muft give us leave to conclude, that 
each part of air does adequately fill two thou- 
fand parts of fpace. Now that this fhould be 
refolutely taught to be not only naturally poffi- 
ble, (for we difpute not here of what the divine 
Omnipotence can do) but to be really and re- 
gularly done in this Magdeburgh experiment, 
will queftionlefs appear very abfurd to the Car- 
tefians and thofe other philofophers, who take 
extenfion to be but notionally different from 
body, and confequently impoffible to be ac- 
quired or loft without the addition or detrac- 
tion of matter; and will, I doubt not, appear 
ftrange to thofe other readers, who confider 
how generally naturalifts have looked upon 
extenfion as infeparable, and as immediately 
flowing from matter; and upon bodies, as 
having neceffary relation to a commenfurate 
fpace. Nor do I fee, if one portion of air may 
fo eafily be brought exactly to fill upa {pace 
twothoufandtimes as big, as that,which it did but 
fill before without the addition of any newfub- 
ftance; I fee not (I fay) why the matter con- 
tained in every of thefe two thoufand parts of 
fpace may not be further brought to fill two 
thoufand more, and fo onwards, fince each of 
thefe newly-replenifhed {paces is prefumed to 
be exaétly filled with body, and no fpace, nor 
confequently that which the unrarefied air re 
plenifhed, can be more than adequately full. 
And fince, according to our adverfary, not 
only fluid bodies, as air and quickfilver, but 
even folid and hard ones, as marble, are capa- 
ble of fuch a diftenfion as we {peak of, why 
may not the world be made I know not how 
many thoufand times bigger than it 1s, without 
either admitting any thing of vacuity be- 
twixt its parts, or being increafed with the ad- 
dition of one atom of new matter? Which to 
me is {0 difficult to conceive, that I have fome- 
times doubted, whether, in cafe it could be 


proved, that in the exhaufted globe we {peak 
Bb of 


Hosied by Google 


94, 


A Defence of the Dottrine touching the 


of, there were no vacuities within, nor any 
fubtile matter permitted to enter from without, 
it were, not more intelligible to fuppofe, that 
God had created a new matter to join with the 
air in filling up the cavity, than that the felf- 
fame air fhould adequately fill two thoufand 
f{paces, whereof one was exactly commenturate 
to it, even when it was uncompreffed. For di- 
vers eminent Naturalifts, both ancient and mo- 
derns believing, upon a phyfical account, the 
fouls of men to be created and infufed, will 
admit it as intelligible, that God does frequently 
create fubftances on certain emergent occafions. 
But I know that many of them will not like- 
wife think it conceivable, that without his im- 
mediate interpofition an acceffion of new, real 
dimenfions fhould be had without either va- 
cuities or acceffion of matter. 

Anp indeed when I confidered thefe diffi- 
culties and others, that attend the rarefaétion 
our examiner throughout his whole book fup- 
pofes, and when I found that ever and anon 
he remits us to what he teaches concerning ra- 
refaction ; I could not but with fome greedinefs 
refort to the chapters he addreffed me to. But 
when I had perufed them, I found the diffi- 
culties remained fuch ftill, and that 1t was very 
hard even for a witty man to make more of a 
fubjeét than the nature of it does bear. Which 
I fay, that by profeffing my felf unfatisfied with 
what he writes, I may not be thought to find 
fault with a man for not doing what perhaps 
is not to be done, and for not making fuch ab- 
ftrufe notions plain, as are fcarcely (if at all) fo 
much as intelligible. And indeed as he has 
handled this fubject modeftly enough, fo infome 
places his expreffions are to me fomewhat dark , 
which I mention, not to impute it as a crime 
in him, that he wrote in a diffident and doubt- 
ful ftrain of fo difficult a matter; but to excufe 
my felf, if I have not always gueffed aright at 
his meaning. 

Tue things he alledges, in favour of the ra- 
refaction he would perfuade, are two: the one, 
that the phenomena of rarefaction cannot be 
explicated either by vacuities or the fubingref- 
fion of an zthereal fubftance ; and the other, 
that there are two ways of explicating the 
rigorous rarefaction he contends Tor. 

_ His objections againft the Epicurean and 
Cartefian ways of making out rarefaction are 
fome of them more plaufible than moft of thofe, 
that are wont to be urged againft them; yet 
not fuch as are not capable enough of anfwers. 
But whilft forme of the paffages appeared eafy 
to be replied to by the favourers of the h 

pothefis they oppoft, before I had fully exa- 
mined the reft, chancing to mention thefe chap- 
ters to an ingenious man, hereafter to be fur- 
ther mentioned in this treatife, he told me he 
had fo far confidered them more than the reft 
of the book, that he had thought upon fome 
hypothéles, whereby the phenomena of rare- 
faftion might be made out either according to 
the Vacuifts, or according to the Cartefians, ad- 
ding, that he had alfo examined the inftance our 
adverfary pretends to be afforded him of hisrare- 
faction by what happens in the Rota Ariftotelica. 
Wherefore being fufficiently diftrefled by avoca- 
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tions of feveral forts, and being willing toreferve 
the declaration of my own thoughts concerning 
the manner of rarefaction and condenfation for 
another treatife, I fhall refer the reader to the in- 
genious conjectures about this fubject, which the 
writer of them intends to annex to the prefent 
difcourfe; and only add in general, that 
whereas the examiner’s argument on this oc- 
cafion is, that his way of rarefaction muft be 
admitted, becaufe neither of the other two can 
be well made out; his adverfaries may with the 
fame reafon argue, that one of theirs is to be al- 
lowed, fince his is incumbered with fuch mani- 
feft difficulties. And they may enforce what 
they fay by reprefenting, that the inconvenien- 
ces, that attend his hypothefis about rarefaction, 
are infuperable, arifing from the unintelligible 
nature of the thing it felf; whereas thofe, to 
which the other ways are obnoxious, may feem 
to fpring but from men’s not having yet dif 
covered, what kind of figures and motions of 
the fmall particles may beft qualify them to 
make the body,that confifts of them, capable of 
a competent expanfion. 

AFTER our author’s objections againft the 
two ways of rarefaction propofed, the one by 
the Vacuifts, and the other by the Cartefians 
and others, that admit the foltdeft bodies, and 
even glafs it felf, to be pervious to an zthereal 
or fubtile matter; he attempts to explicate the 
manner, by which that rigorous rarefaction he 
teaches is performed: and having premifed, 
that the explication of the way, how each part 
of therarefied body becomes extended, depends 
upon the quality of the parts, into which the 
body ts ultimately refolved ; and having truly 
obferved, that they muft neceffarily be either 
really indivifible, or ftill endlefly divifible ; he 
endeavours to explicate the Ariftotelian rare- 
faction according to thefe two hypothefes. But, 
though he thus propofe two ways of making 
out his rarefaétion; yet befides that they are 
irreconcilable, he fpealxs of them fo darkly and 
doubtfully, that it feems lefs eafy to difcern, 
which of the two he would be content to ftick 
te, than that he himfelf fearce aequiefees in 
either of them. 

Anp, firft, having told us, how rarefaction 
may be explained, in cafe we admit bodies to 
be divifible 2 zxfinitum, he does himfelf make 
fuch an objection againft the infinity of parts 
in a continuum, as he is fain to give fo obfcure 
an anfwer to, that I confefs I do nor under~ 
ftand it; and prefume, that not only the moft 
part of unprejudiced readers will as little ac- 
quiefce in the anfwer as I do; but even the 
author himfelf will not marvel at my con- 
feffien, finee in the fame place he acknowledges 
the anfwer to be fomewhat obfcure, and endea- 
vours to excufe its being fo, becaufe in that 
hypothefis it can fearee be otherwife. 

HEREFORE I fhaH only add on this oc- 
cafion, that it is not clear to me, that even fuch 
a divifibility of a continuum as is here fup- 
pofed would make out the rarefaction he con- 
tends for. For, ler the integrant parts of a 
continuum be more or lefs finite or infinite in 
number, yet ftill each part, being a corporeal 
fubftance, muft have fome particle of fpace 

com- 
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commenfurate to it; and if the whole body 
be rarefied, for inftance, to twice its former 
bienefs, then will each part be likewife ex- 
tended to double its former dimenfions, and 
fill both the place it took up before, and ano- 
ther equal to it, and fo two places. 

Tue fecond argument alledged to recom- 
mend the hitherto-mentioned way of explica- 
ting rarefaction is, that many learned men, 
amongft whom he names two, Aguinas and 
Suarez, have taught, that the fame corporeal 
thing may naturally be, and de faéfo often is, 
in the fouls of brutes really indivifible and 
virtually extended. But, though I pay thofe 
two authors a juft refpect for their great fkill 
m fcholaftical and metaphyfical learning ; yet 
the examiner cannot ignore, that I could make 
along catalogue of writers, both ancient and 
modern, at leaft as well verfed in natural philo- 
fophy as Saint Thomas and Suarez, who have 
fome of them in exprefs words denied this 
to be naturally poffible; and others have de- 
clared themfelves of the fame judgment by 
eftablifhing prineiples, with which this conceit 
of the virtual extenfion of the indivifible cor- 
pufcles is abfolutely inconfiftent. And though 
no author had hitherto oppofed it, yet I, that 
difpute not what this or that man thought, but 
what it is rational to think, fhould neverthelefs 
not fcruple to rejeétit now; and fhould not doubt 
to find ftore of the beft Naturalifts of the fame 
opinion with me, and perhaps among them 
the examiner himfelf, who (however this ac- 
knowledgment may agree with the three fol- 
lowing chapters of his bools) tells us, (pag. 
160.) that juxta probabiliorem fententiam bujuf: 
modi virtualisextenflore: corporee concedenda non 
oft, utpotée foli vet [piritual; propria: * Accord- 
‘ ing to the more probable opinion, fucha vir- 
* tual extenfion of a corporeal being is not to 
‘ be granted, as being only proper to fuch as 
© are fpiritual.’ 

Bur to conelude at length this tedious in- 
quiry into the Ariftotelian way of rarefaction, 
(which is of fo obfcure a nature, that it can 
{carce be either Peters or examined in few 
words) I will not take upon me refolutely to 
affirm, which of the two ways of explieating it 
(by atoms or by parts infinitely divifible) our 
author declares himfelf for. But which of them 
foever it be, I think I have fhown, that he has 
not intelligibly made ttout : and I make the lefs 
feruple to do fo, becaufe he himfelf is fo m- 
genious as (at the clofe of his difcourfe of the 
two ways) to fpeak thus of the opinion he pre- 
fers Braftat communi &F recepte hattenus in 
febolis fententia infiftere, que licet difficultates 
quidem non claré folwat, tis tamen aperte non fuc+ 
eumbit: * It is better to continue in the com- 
¢ mon epinion, which hath been hitherto re- 
‘ ceived in the {cheols ; which altheugh it doth 
© notclearly refolve all difficulties,yet it doth not 
© openly lie under them.’ So that in this dif- 
courte of rarefaétion, to which our author has fo 
often in the foregoing part of the book refer- 
red us, as that which fhould make good what 
there feemed the meft improbable ; he has but, 
inftead of a probable hypothefis needlefly re- 
jeGted, fixb{tieuted a dogtrine, which himfelf 
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dares not pretend capable of being well freed 
from the difficulties, with which it may be 
charged ; though I doubt not but other readers, 
efpecially Naturalifts, will think he has been 
very civil to this obfeure doétrine, in faying 
that dificultatibus non aperté fuccumbit. 

As for the other way of explicating rare- 
faction, namely, by fuppofing that a body is 
made up of parts indivifible ; he will not, I 
prefume, deny, but that the objections we for- 
merly made againft it are weighty. For ac- 


cording’ to this hypothefis, (which one would: 


think he prefers, fince he makes ufe of it in 


the three or four lait chapters of his book,) Ne- pag. 163. 


ceffario fatendum eff ({ays he) upzam eandemgue 
partens poni iw duplici loco adequate: cum enim 
indivifibilis fit, locumque occupet majorem quam 
prtus, neceffe off, ut tota fet in quolibet puntto to- 
bius loci, five ut per totum illud [patium virtuali- 
ber entendatur: * We muft needs confefs, that 
* one and the fame part muft be in two places 
* adequately. For feeing it is indivifible, and 
‘ takes up a greater place than before, it muft 
of neceffity be all in every. point of that place, 
or that be virtually extended through all 
* that fpace.” So that when he in the very 
next page affirms, that by this virtual exten- 
fion of the parts, the difficulties, that have for 
fo many ages troubled philofophers, may be 
eafily folved, he muft give me leave (who love 
fo fpeak intelligibly, and not to admit what I 
cannot underftand) to defire he would explain 
to me what this exéen/io virtuals is, and how 
it will remove the difficulties that,I formerly 
charged upon the Ariftotelian rarefaGtion. For 
the eafier confideration of this matter, let us 
refume what we lately fuppofed ; namely, that 
in the Magdeburgick experiment the half-inch 
ef undilated air eonfifted of a hundred cor- 
pufeles: I demand how the indivifibility of 
thefe corpufeles will qualify them to make out 
fuch a rarefaction as the author imagines. For 
what does their being indivifible do in this cafe, 
but make it the lefs intelligible, how they can 
fill abave a hundred parts of fpace? It is eafy 
to forefee he will anfwer, that they are vir- 
tually extended. But not here to queftion, 
how their indivifibility makes them capable of 
being fo ; I demand, whether by an atom’s be- 
ing virtually extended, its corporeal fubftance 
do really (I mean adequately) fill more {pace 
than it did before, or whether it do not: (for 
one of the two is neceffary.) If it do, then it 
is a true and real, and not barely a virtual ex- 
tenfion. And that fuch an extenfion will not 
ferve the turn, what we have formerly argued 
again{t the Peripatetick rarefaCtion will evince; 
and our adverfary feems to confefs as much, 
by devifing this virtual extenfion to avoid the 
inconveniences, to which he fawhis doétrine of 
rarefaction would otherwife plainly appear ex- 
pofed. But if it be faid, that when an atom 
is virtually extended, its corporeal fubftance 
fills no more fpace than before; this is but 2 
verbal fhift, that may perhaps amufe an un- 
wary reader, but it will fcarce fatisfy a con- 
fidering one. For I demand how that which 
is not a fubftance can fill place; and how this 
improper and but metaphorical axle fi 

olve 


¢ 
¢ 


Hosted by Google 


96 


Chap. §. 


Page 175 


A Defence of the Doctrine touching the Part II. 


folve the phzenomena of rarefaction: as how 
the half-inch of air at the top of the fore- 
mentioned globe fhall without a corporeal ex- 
tenfion fill the whole globe of two thoufand 
times its bignefs, when the water is fucked out 
of it; and aét at the lower part of the globe. 
Which laft claufe I therefore add, becaufe not 
only our author teaches (pag. 91, and 92.) that 
the whole globe was filled with a certain thin 
fubftance, which by its contraction violently 
fnatched up the water into which the neck of 
the glafs was immerfed ; but in a parallel cafe 
he makes it his grand argument to prove, that 
there is no vacuum in the deferted part of the 
tube in the Torricellian experiment, that the 
attraction of the finger cannot be performed 
but by fome real body. Wherefore till the 
examiner does intelligibly explain, how avirtual 
extenfion, as it is oppofed to a corporeal, can 
make an atom fill twice, nay, two thoufand 
times more {pace than it did before; I fuppofe 
this device of virtual extenfion will appear to 
unbiafied Naturalifts but a very unfatisfactory 
evafion. 

Two arguments indeed there are, which our 
adverfary offersas proofs of what heteaches. The 
firft is, that they commonly teach in the fchools, 
that at leaft divinitus (as he fpeaks) fuch a 
thing as is pleaded for may be done, and that 
confequently it is not repugnant to the nature 
ofabody. But, though they that either know 
me, or have read what I have written about 
matters theological, will, I hope, readily be- 
lieve, that none is more willing to acknow- 
ledge and venerate Divine Omnipotence ; yet 
in. fome famous fchools they teach, that it 1s 
contrary to the nature of the thing. And that 
men, who think fo, and confequently look not 
upon it as an object of Divine Omnipotence, 
may (whatever he here fay) without impiety 
be of a differing mind from him about the 
poffibility of fuch a rarefaction as he would 
here have, our author may, perchance, think fit 
to grant, if he remembers that he himfelf fays 
a few pages after, Cum tempus fit Ens effentia- 
liter fuccefivum, ita ut ne divinitis quidem pof- 
fint due ejus partes fimul exiftere, (Sc. * Seeing 
‘ time is a being effentially fucceffive, fo that 
¢ neither by divine power can two of its parts 
« exifttogether.’ But, notnow to difpute of a 


power, that I am more willing to adore than 


queftion, I fay, that our controverfy is not 
what God can do, but about what can be done 
by natural agents, not elevated above the 
{phere of nature. For though God can both 
create and annihilate, yet nature can do neither: 
and in the judgement of true philofophers, I 
fuppofe our hypothefis would need no other ad- 
vantage, to make it be preferred before our ad- 
faries, than that in ours things are explicated 
by the ordinary courfe of nature, whereas in 
the other recourfe muft be had to miracles. 
But, thoughour author’s way of explicating 
rarefaction be thus improbable, yet I muft not 
here omit to take notice, that his Funiculus 
fuppofes a condenfation, that to me appears in- 
cumbered with no lefs manifeft difficulties. For, 
fince he teaches, that a body may be condenfed 
without either having any vacuities for the 


compreft parts to retire into, or having pores 
filled with any fubtile and yielding matter, that 
may be fqueezed out of them; it will follow, 
that the parts of the body to be condenfed do 
immediately touch each other: which fuppofed, 
J demand how bodies, that are already contigu- 
ous, can be brought to farther approximations 
without penetrating each other, at leaft in fome 
of their parts. So that I fee not how the exa- 
miner’s condenfation can be performed without 
penetration of dimenfions; a thing that phi- 
lofophers of all ages have looked upon as by 
no means to beadmitted in nature. And our 
author himfelf {peaks fomewhere at the fame 
rate, where to the queftion, Why the walls that 
inclofe fired gun-powder muft be blown afun- 
der? 
dere, quod pulvis ille fic accenfus & in flammam 
converfus, longe majus [patium nunc occupet quam 
prius. Unde fit, ut cum totum cubiculum antea 
fuerit pleniffimum, difrumpantur fic parietes, ne 
detur corporum penetratio. * Lanfwer, that all 
‘ thefe things happen becaufe the gun-powder 
¢ fo kindled and turned into flame takes up a 
‘ much greater fpace than before. Whence it 
© comes to pafs, that feeing thechamber was be- 
‘ fore quite full, by this means the walls are 
‘ broken, that there may be no penetration of 
‘ bodies.” In the Magdeburgick experiment 
he tells us (as we have heard already) that 
the whole capacity of the globe is filled with an 
extremely thin body. But not now to examine 
how properly he calls that a rare body, which 
according to him intercepts neither pores nor 
any heterogeneous fubftance, the greater or 
leffer abfence of which makes men call a body 
more or lefs denfe; not to infift on this, I fay, 
let us confider, that before the admiffion of 
water into the exhaufted globe, there was, ac- 
cording to hirh, two thoufand half-inches of a 
fubftance, which, however it was produced or 
got thither, was a true and real body; and 
that after the admiffion of the water, there re- 
mained in the fame globe, befides the water 
that came in, no more than one half inch of 
body. Since then our author does not pretend 
(which if he did, might be eafily difproved) 
that one thoufand nine hundred ninety-nine 
half-inches of matter, that now appear no more, 
traverfed the body of water; fince he will not 
allow, that it gets away through the pores of 
the glafs, I demand, what becomes of fo great 
a quantity of matter? For that it is annihila- 
ted, I fuppofe he is too rational a man to pre- 
tend, (nor, if he fhould, would it be at all be- 
lieved; ) and to fay, that a thoufand and fo many 
hundred parts ofmatter fhould be retired into that 
one part of {pace, that contains the one half-inch 
of air, is little lefs incredible: for that {pace 
was fuppofed perfectly full of body before, and 
how a thing can be more than perfectly full, 
who can conceive? To difpatch: according 
to our author’s way of condenfation, two, or 
perhaps two thoufand, bodies may be crouded 
into afpace, that is adequately filled by one of 
them apart. And if this be not penetration of 
dimenfions, I defire to be informed what is fo; 
andtill then I fhall leave itto any unprepoffeffed. 
Naturalift to judge, whether an hypothefis 
_ that 
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that needs fuppofe a thing fo generally con- 
cluded to be impoffible to nature, be probable 
or not; and whether to tell us, that the very 
fame parcel. of air, that is now without violence 
contained in half an inch of fpace, fhall by and 
by fill two thoufand times as much room, and 
prefently after fhrink again into the two thou- 
{andth part of the {pace it newly poffefied, be 
not to turn a body into a fpirit, and, confound- 
ing their notions, attribute to the former the 
difcriminating and leaft eafily conceivable pro- 
perties of the latter. And this argument is, I 
confefs, with me of that weight, that this alone 
would keep me from admitting the examiner’s 
hypothefis: yet if any happier contemplator 
fhall prove fo fharp-fighted, as to devife and 
clearly propofe a way of making the rarefaction 
and condenfation, hitherto argued again{t in- 
telligible to me, he is not like to find me ob- 
ftinate. Nor indeed is there fufficient caufe, 
why his fucceeding in that attempt fhould 
make our adverfaries hypothefis preferable to 
ours, fince that would not prove it either ne- 
ceffary, or fo much as fufficient, but only an- 
{wer fome of the arguments, that tend to prove 
it is not intelligible. And that we have other 
arguments on our fide than thofe that relate to 
rarefaction and condenfation, may appear part- 
ly by what has been difcourfed already, and 
partly by what we have now to fubjoin. 


GUEE CAMPION EV: 


A confideration (pertinent to the prefent contro- 
verfy) of what happens in trying the Torricel- 
lian and other experiments, at the tops and 
feet of bills. 


AHERE remain then yet a couple of 
confiderations to be oppofed againft the 
examiner’s hypothefis, which, though the paft 
difcourfe may make them be looked upon as 
needlefs, we muft not pretermit ; becaufe they 
contain fuch arguments, as may not only be 
imployed againft our adverfaries dottrine, 
but will very much tend to the confirmation of 
ours. 

I ConsrpER then further, that the hypo- 
thefis I am oppofing, being but a kind of in- 
‘verfion of ours, and fuppofing the fpring or 
motion of reftitution in the atr to tend inwards, 
as according:-to us it tends outwards; it can- 
not be, that if the fuppofition it felf were (what 
I think I have proved it is not) true, many of 
the phzenomena would be plaufibly enough ex- 
plicable by it; the fame motions in an inter- 
mediate body’ being in many cafes producible 
alike, whether we fuppofe it to be thruft or 
drawn, provided both the endeavours tend the 
fame way. But then we may be fatisfied, whe- 
ther the effeét be to be afcribed to pulfion or 
traction, (as they commonly fpeak, though 
indeed the latter feems reducible to the for- 
mer) if we can find out an experiment, whereirt 
there is reafon foch an effect fhould follow, in 
eafe pulfion be the caufe mquired after, and not 
in cafe it be traction. Amd fuch an expere- 
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namely, that the Torricellian experiment being 
made at the foot and in divers places of a very 
hich mountain, (of the altitude of frve hundred 
fathom or three thoufand foot) he found, that 
after he had afcended a hundredand fifty fathom, 
the quickfilver was fallen two inches and aquartet 
below its {tation at the mouhtain’s foot; and 
that at the very top of the hill it had defeended 
above three inches below the fame wonted fta+ 
tion. Whence it appears, that the quickfilvet 
being carried up towards the top of the atmo- 
{phere, falls down the lower, the higher the place 
is wherein the obfervation is made: of which the 
reafon is plain in our hypothefis, namely, that 
the nearer we come to the topof the atmoiphere, 
the fhorter and lighter is the cylinder of air jn- 
cumbent upon the reftagnant mercury ; and 
confequently the lefs weight of cylindrical mer- 
cury will that air be able to counterpoife and 
keep fufpended. And fince this notable pha- 
nomenon does thus clearly follow upon ours, 
and not upon our adverfaries hypothefis ; this 
experiment feems to determine the controverly 
betwixt them : becaufe in this cafe the examiner 
cannot pretend, as he does in the feventeenth 
and divers other of our experiments, that the 
defcent of the quickfilver in the tube is Paufed, 
not by the diminution of the external air’s pref- 
fure, but from the preternatural rarefaction of 
diftenfion of that external air (in the receiver) 
when by feeking to reftore it felf, it endeavours 
to draw up the reftagnant mercury: for in our 
prefent cafe there appears no fuch forcible dila- 
tation of that air, asin many of the phenomena 
of our engine he is pleafed to imagine. 

Ir need therefore be no great wonder, if his 
adverfaries do, as he obferves, make a great 
account of this experimerit, to prove, that the 
mercury is kept up in the tube by the refiftance 
of the external air: nor do I think his anfwers 
to the argument drawn from hence will keep 
them from thinking it.cogent. For to an ob- 
jeétion, upon which he takes notice that they 
lay fo much ftrefs, he replies but two things ; 
which neither fingly nor together will near 
amount to a fatisfactory anf{wer. 

Anp, firft, he queftions the truth of the 
obfervation it felf; becaufe having made trial 
in a low hill, the event did ho ways anfwer his 
expetation. But though, inftead of difap- 
proving, I am willing to commend his curiofi- 
ty, to make the experiment himfelf, and efpe- 
cially fince it was both new and important, 
and though alfo Ilike his modefty, in rather 
fufpecting fome miftake in the manner of the 
obfervation, than that the experimenters did 
not fincerely deliver it: yet, fince there muft 
be an error fomewhere, I muft rather charge 
it upon the examiner’s obfervation (I fay, his 
obfervation, not his want of fincerity) than 
upon Monfieur Pajfchal’s. For befides the 
commendations, that the learned Gaffendus,who 
relates the experiment, gives to that ingenious 
gentleman (Monfieur Pafchal) by whofe di- 
rection he fuppofes it to have been tried ; the 


fame Gaffendus relates, that the like obfervation Gaffen 

Verulam) is afforded us by that noble obferva- was five times repeated, partim intra facelum, dvs,7en }. 

tion of Monfieur Pa/chal, mentioned by the fa- purtim aére libeto; (PF nunc quidem flante, nunc ®?'! 
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Jilente vento: * Sometimes within the chapel, 
‘ fometimes in the openair ; the wind fometiines 
‘ blowing, and fometimes being ftill.”, Which 
circumftances fufficiently argue the diligence 
wherewith the experiment was tried in Az- 
vergne. Efpecially fince I can confirm thefe 
obfervations by two more made on diftant 
hills in England: the one of which I procured 
from that known Virtuofo Mr. 7. Ball, whom 
I defired to make the experiment at a moun- 
tain in Devonfoire, on the fide whereof he 
dwelt ; and the other made in Lancajfbire by 
that ingenious gentleman Mr. Rich. Townley. 
Both which obfervations, -fince I have men- 
tioned them at large in the Appendix to the 
Phyfico-Mechanical treatife, I fhall not now re- 
peat ; contenting my felf to obferve to our pre- 
fent purpofe, that however the proportion of 
the defcent of the quickfilver may vary, ac- 
cording to the differing confiftence and other 
accidents of the neighbouring air, in the par- 
ticular places and times of the experiments be- 
ing made, yet all obfervations agree in this, 
that nearer the top of the atmofphere the 
quickfilver falls lower than it does further from 
it. To all this I fhall add two things, that 
will very much confirm our hypothefis. The 
one is, that the frefhly-named Mr. Townley, 
and divers ingenious perfons that affifted at 
the trial, bethought themfelves of fo making 
the Torricellian experiment at the top of the 
hill, as to leave a determinate quantity of air 
in the tube, before the mouth of it was opened 
under the veffelled mercury ; and taking notice 
how low fuch a quantity of that air depreffed 
the mercurial cylinder, they likewife obferved, 
that at the mountain’s foot the included ar was 
not able to deprefs the quickfilver fo much. 
‘Whence we infer, that the cylinder of air at 
the top of the hill being fhorter and lighter, 
did not fo ftrongly prefs againft the included 
air, as did the ambient air at the bottom of the 
hill, where the aérial cylinder was longer and 
heavier. 

But becaufe that though experiments made 
in very elevated places are noble ones, and of 
great importance in the controverfies about the 
air, yet there are but very few of thofe, that 
are qualified to make experiments of that na- 
ture, who have the opportunity of making 
them upon high mountains ; we did, with the 
affiftance of an ingenious man, attempt a trial, 
‘wherein we hoped to find a fenfibly differing 
weight of the atmofphere, in a far lefs height 
than that of an ordinary hill. But: inftead of 
a common tube, we made ufe of a kind of 
weather-glafs, that the included air might help 
to make the event notable, for a reafom to be 
mentioned ere long:; and: inftead of quick- 
filver we employed common water in the pipe 
belonging to the weather-glafs, that Gall 
changes in the weight or refiftance of the at- 
mofphere in oppofition of the included air 
might be the more difcernable. The inftru- 
ment we made ufe of confifted only of a glafs 
with a broad foot and a narrow neck A B, and 
a flender glafs-pipe CD, open at both ends: 
which pipe was fo placed, that the bottom of 
it did almoft, but not quite, reach to the bot- 


tom of the bigger glafs AB, within whofe 


neck A, it was faftened with a clofe cement, 
that both kept the pipe in its place, and hinr 
dered all communication betwixt the inward 
II and outward KK air, fave by the cavity 
of the pipe CD. Now we chofe this glafs 
-AB more than ordinary capacious, that the 
effect of the dilatation of the included air II 
might be the more confpicuous. Then con- 
veying aconvenient quantity of water H H 
into this glafs, we carried it to the leads of the 
lofty abby-church at Weftminfter, and there 
blew in a little air to raife the water to the up- 
per part of the pipe, that being above the vefiel 
A.B, we might more precifely mark the feveral 
ftations of the water than otherwife we could. 
Afterward having fuffered the glafs to reft a 
pretty while upon the lead, that the air II 
within might be reduced to the fame ftate, 
both as to coldnefs and as to preffure, with 
K K that-without, having marked the ftation 
of the water F, we gently let down the veffel 
by: a long {tring to the foot of the wall, where 
one attended to receive it ; who having fuffered 
it to reft upon the ground, cried to us, that it 
was fubfided about an inch below the mark 
F we had put. Whereupon having ordered 
him to put a mark at his fecond ftation of it E, 
we drew up the veffel again ; and fuffering it 
to reft a while, we obferved the water to be 
re-afcended to or near the firft mark F, which 
was indeed about an inch above E, the other. 
And this we did that evening a fecond time 
with almoft a like fuccefs: though two or 
three days after, the wind blowing ftrongly 
upon the léads, we found not the experiment 
to fucceed quite fo regularly as before; yet 
the water always. manifeftly fell lower at the 
foot of the wall than it was at the top: which 
I fee no caufe to afcribe barely to the differing 
temperature of the air above and below, as to 
heat and cold, fince according to the general 
eftimate, the more elevated region of the air 
is, ceteris paribus, colder than that below ; 
which would rather check the greater expanfion 
of the included air at the top of the leads, than 
promote it.. But the better to avoid miftakes 
and prevent objections;. we thought fit to try 
the experiment within the church, and got into 
a gallery of the fame height with the leads : 
but the upper part of the pipe being cafually 
broken off, we thought fit to order the matter 
fo, that the furface G of the remaining water 
in the pipe, fhould be about an inch higher than 
the furface of the water in the veffel. And 
then my above-mentioned correfpondent letting 
down the glafs, almoft as foon as it was fettled 
upon the pavement, kneeling; down to fee how 
far it was fubfided, I found that not only it 
was fallen as low .as the other, water, but that 
the outward air depreffed it fo far, as whilft I 
was looking on, ‘to break in beneath the bot- 
tom. of the pipe, and.afcend through the water 
in bubbles ; after which, the glafs,being drawn 
up again, my correfpondent affirmed, that the 
water was very manifeftly re-afcended. Bug 
becaufe by the unlucky breaking of a glafs, we 
were hindered to obferve, as. we defigned, wha 
would happen as well in a weather-glafs, fo 
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contrived, that the weight or preffure of the 
atmofphere fhould make no change in it, as 
in another whofe included air was at the top, 
(whereas, in that we employed, the included air 
was in the lower part,) and becaufe there hap- 
pened in our trials a circumftance or two that 
feemed not fo devoid of difficulties, but that 
we think it may require further examination, 
we defign to fet down a more particular ac- 
count of this experiment, (as how it fucceeds 
with quickfilver inftead of water, together 
with the capacity of the veffel A B and the bore 
of the pipe C D, with fome other variety of cir- 
cumitances) together with the event of the cu- 
niofity we had (which feemed very fuccefsful) 
to try the Torricellian experiment upon the 
above-mentioned leads; and then Jet down the 
tube, together with the reftagnant mercury, to 
the ground, to obferve the increafing altitude 
of the quiclfilver, in the formerly-mentioned 
appendix to the epiftle we have been defending. 
And it fhall fuffice us, in the mean time, that 
the trials already mentioned feem to make it 
evident enough, that the atmofphere gravitates 
more, ceteris paribus, near the furface of the 
earth, than in the more elevated parts of the 
air. For the leads, on which we made our tri- 
als, were found by meafure to be in perpendi- 
cular height but threefcore and fifteen foot from 
the ground. To which we fhall only add this 
at prefent, that once being defirous to obferve 
what we could touching the proportions of the 
fubfidence of the water to the height of its fe- 
veral ftations from the ground, purpofely car- 
rying down the veffel fo as not confiderably to 
heat it, from the Jeads down the ftairs to a little 
window that we guefs to be almoft half way to 
the bottom, we there perceived the water to 
have already fubfided about a barley-corn’s 
Jength; notwithftanding that probably, in {pite 
of our care, the vefiel were a little warmed by 
the heat of his body that carried it, fince by 
that time we were come to the foot of the wall, 
the water ftood almoft at the higheft mark, 
but after the veffel was fuffered to reft a while, 
it relapfed by degrees to the loweft. And 
thus much for the firft of the things I had to 
reprefent in favour of our doétrine. 
Tue other particular I fhall mention for 
confirmation of our hypothefis, is that expe- 
riment (which, though it be needlefs, feems 
yet more cogent and proper to prevent evafions) 
made by the fame Monfieur Pa/chal, of carry- 
ing a weakly-blown foot-ball from the bottom 
to the top of an high mountain. For that 
foot-ball {welled more and more, the higher it 
was carried, fo that it appeared as if it were 
full blown at the top of the mountain, and 
gradually growing lank again, as it was carried 
downwards; fo: that at the foot of the hill it 
was flaccid as before. This, I fay, having 
thus happened, we have here an experiment 
to prove our hypothefis, wherein recourfe can- 
not be had to any forcibly and preternaturally 
diftended body, fuch as that is pretended to be, 
which remains in the deferted {pace of the tube 
in the Torricellian experiment. 
Tue other thing, which the examiner al- 
Jedges againft our argument from Monfieur 


Pafchal’s trials, is, that fuppofing it to be true, 
yet it cannot thence be inferred, that the fub- 
fidence of the mercury at the top of the hill 
proceeded from the atmofpherical cylindet’s be 
ing there lighter and lefs able to fuftain the 
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quickfilver. Sed dici pote? ({ays he) ideo fic Paze 64. 


in verlice montis magis defcendiffe, quod ibidem 
effet aura frigidior, aut ex alio temperamento bu- 
Jufmoat defcenfum caufante. * But it may be 
* faid, that on the top of the mountain it there- 
* fore defcended after that manner, becaufe the 
‘ air was more cold there, or of fome other 
© temperature, fuch as might caufe this defcent.’ 
But this folution will not ferve the turn: for 
the coldnefs of the ambient air (which yet the 
experiments take not notice of) would rather 
contract the rarefied fubftance within the tube, 
and fo draw up the mercury higher; as our 
author himfelf teaches us, that it is from the 
fhrinking of the Buniculus, occafioned by the 
cold, that the water in thermometers afcends in 
cold weather. And whereas the only proof 


he adds of fo improbable an explication is taken Page 50, 


from our eighteenth experiment, wherein we 
relate, that fometimes the quickfilver did fenfi- 
bly fall lower in colder than in far lefs cold. wea- 
ther; I anfwer, that this eighteenth experiment 
will {carce make more for him than again{t him: 
for, as I there take notice, that the quickfilver 
defcended in cold weather, fo it fometimes de- 
fcended likewife in hot weather, and rofe in 
cold. Andit is very ftrange, that in all the 
obfervations made in differing countries and 
at differing times, it fhould ftill fo happen; that 
the mercurial cylinder fhould be fhorter near 
the top of the atmofphere than further from it; 
if the refiftance of the outward air have nothing 
to do with the keeping it fufpended. And it is 
yet more ftrange, that the foot-ball fhould in 
like manner grow turgid and flaccid, according 
as it is carried into places where it has a fhorter 
or longer pillar of air incumbent on it. 

I Ws going to proceed to what remains of 
this fecond part of our treatife, but that, fince I 
begun this chapter, cafually meeting with an 
experiment lately fent in a letter to a very in- 


genious * acquaintance of his and mine, by a * “*. 
very induftrious +.phyfician (who is faid to (f°, me 


‘ 4 h 
have had the curiofity to try over again many /,,,. 


° * * ed 
of the experiments of our engine) and finding profejirs 


It very proper to confirm our newly related ex- f Gre- 
periment made at Weffminfier, and to be of 22™ “- 


fuch a nature as we have not in this part of 
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England the opportunity to try the like, for power. 


want of hills high enough, I fhall (according 
to the permiffion given me) infert it in this 
place. And the rather, that as the mountains 
have, by the trials made on them of the Tor- 
ricellian experiment, afforded us a noble proof 
of the weight of the air; fo they may afford 
us one of its fpring: wherein I hope the phe- 
nomenon of the water’s defcent will not be af- 
cribed to any attraction made of the water by 
the violently-diftended outward air. And be- 
caufe the experiment was not made by us, but 
by another, we will fet it down in his word8, 


which are thefe: This fifteenth of Otober 1661, ¢2¢ sj. fe- 
we tooka weather-gla/s A B, of about two foot tn cond figure. 


length, and carrying it to the bottom of Hallifax 
bill, 
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hill, the water ftood in the fhank at thirteen 
inches above the water.in the veffel: thence car- 
rying it thus filled, with the whole frame, imme- 
diately to the top of the faid hill, the water fell 
down to the point D, viz. an inch and @ quarter 
lower than it was at the hottom af the fatd bill; 
which (ashe rightly infers) proves the elaficity 
of the air. For the internal atr AC, which was 
of the fame power and extenfion with the exter- 
nal at the bottom of the bill, did mauifeft a 
greater elafticity than the mountain-air there™, 
and fo extended stfelf further by C D. 

Tue like experiment, I hear, the fame in- 
genious doctor has very lately repeated, and 
found the defcent of the water to be greater 
than before. And though fome Virtuofi have 
thought it ftrange, that in an hill far infertour 
tothe Alps and Apennines, fo fhort a cylinder 
of fo light a liquor as water fhould fall fo much; 
yet I fee not any reafon to diftruft upon this 
ground either his experiment or ours (lately 
mentioned to have been made at Wefminfter ;) 
but rather to wonder the water fell no more, if 
the hill be confiderably high.) For their: fufpi- 
cion feems grounded upona miuftake, as if be- 
caufe the quickfilver in the Torricellian expe- 
riment, made without purpofely leaving any air 
in the tube, would not, at the top of the 
mentioned hill, have fubfided above an inch, 
if fo much; the water, that is near fourteen 
times lighter, fhould not fall above a fourteenth 
part of that fpace: whereas in the Torricellian 
experiment, the upper and deferted {pace of 
the tube has little or no air left in it, but the 
correfpondent part of the water-glafs was fur- 
nifhed with air, whofe preffure was little lefs 
than that of the atmofphere at the bottom of 
the hill; and confequently muft be much greater 
than the preffure of the atmofphere at the top 
of the hill, where the atmofpherical cylinder’s 
gravity (upon whofe account it preffes) muft 
be mach diminifhed by its beng made much 
fhostex, and by its confifting of an air lefs com- 
preft. And thus much for the firft of the two 
confiderations wherewith 1 promifed to con- 
clude this fecond part of the prefent tract. 
Only before I proeeed, f muft in a word defire 
the reader to take notice, that though I have 
here fingled out but one of the nine experi- 
ments which the examiner in the 11th and 12th 
chapters reckons up as urged by his adverfa- 
Fies; yet do not thereby declare my acquiefcing 
in his explications of thofe phanomena, but 
only leave both them and fome other things he 
delivers about fiphons and the Magdeburg ex- 
periments, to be difcourfedby thofe, that are more 
concerned to examine them, contenting my felf 
to have fyfficiently difproved the Funiculus 
which his expofitions fuppofe, and cleared the 
grounds of explicating fuch experiments aright. 


CHAP. V. 
Two new Experiments touching the meafure of the 
force of the {pring of air compreffed and dilated. 


HE other thing, that I would have con- 
fidered touching our adverfary’s hypo- 
thefis is, that itis needlefs. For whereas he 


* Probably the‘e or the like words, did manif2(? preffire, ‘are here omitted, for the mountain-air there 


have acted rather by its weight than elalticity. 


Part II. 


denies not, that the air has‘fome weight and 


fpring, but affirms, that it is very infuffictent to pag: 11. 


perform fuch great matters as the counterpoifing 
of a mercurial cylinder of 29 inches, as we teach 
that it may; we fhall nowendeavour to manifeft 
by experiments purpofely made, that the {pring 
of the air is capable of dome far more than it is 
neceffary for us to afcribe to it, to folve the phe- 
nomena of the Torricellian experiment. 

We took then a long glafs-tube, which by 
a dexterous hand and the help of a lamp was 
in fuch a manner crooked at the bottom, that 
the part turned up was almoft parzllel to the 
reft of the tube, and the orifice of this fhorter 
leg of the fiphon (if I may fo call the whole 
inftrument) being hermetically fealed, the 
length of it was divided into inches, (each of 
which was fubdivided into eight parts) by a 
ftreight lift of paper, which containing thofe 
divifions, was carefully pafted all along it. Then 
putting in as much quickfilver as ferved to fill 
the arch or bended part of the fiphon, that the 
mercury ftanding in a level might reach in the 
one leg to the bottom of the divided paper, and 
jult to the fame height or horizontal line in 
the other; we took care, by frequently in- 
clining the tube, fo thar the air might freely 
pafs from one leg into the other by the fides 
of the mercury, (we took, I fay, care) that 
the air at laft included in the fhorter cylinder 
fhould be of the fame laxity with the reft of the 
air about it. This done, we began to pour 
quickfilver into the longer lee of the fiphon, 
which by its weight preffing up that in the © 
fhorter leg, did by degrees {treighten the in- 
cluded air: and continuing this pouring in of 
quickfilver till the air in the fhorter lege was by 
condenfation reduced to take up but half the 
{pace it poffeffed (I fay, poffeffed, not filled) 
before; we caft our eyes upon the longer leg of 
the glafs, on which was likewife pafted a Inft 
of paper carefully divided into inches and parts, 
and we obferved, not without delight and fa- 
tisfaction, that the quickfilver in that longer 
part of the tube was 2g inches higher than the 
other. Now that this obfervation does both 
very well agree with and confirm our hypo- 
thefis, will be eafily difcerned by him, that takes 
notice what we teach; and Monfieur Pafchal 
and our Englifh friend’s experiments prove, 
that the greater the weight is that leans upon 
the air, the more forcible is its endeavour of 
dilatation, and confequently its power of re- 
fiftance, (as other fprings are ftronger when 
bent by greater weights.) For this being con- 
fidered, it will appear to agree rarely-well with 
the hypothefis, that as aceording to it the air 
in that degree of denfity and correfpondent 
meafure of refiftance, to which the weight of 
the incumbent atmofphere had brought it, 
was able to counterbalance and refift the pref- 
fure of a mercurial cylindet of about 29 inches, 
as we are taught by the Torricellian expert 
ment; fo here the fame air being brought to a 
degree of denfity about twice as great as that 
it had before, obtains a fpring twice as ftrong 
as formerly. As may appear by its beiiiz ‘able 
to fuftain or refifta cylinder of 29 inches in the 
longer 
feems to 
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longer tube, together with the weight of the 
atmofpherical cylinder, that leaned upon thofe 
29 inches of mercury; and, as we jut now 
inferred fromthe Torricellian experiment, was 
equivalent to them. 

We were hindered from profecuting the tri- 
al at that time by the cafual breaking of the. 
tube. But becaufe an accurate experiment of 
this nature would be of great importance to 
the doétrine of the {pring of the air, and has 
not yet been made (that 1 know) by any man; 
and becaufe alfo it is more uneafy to be made 
than one would think, in regard of the cifficul- 
ty as well of procuring crooked tubes fit for 
ihe purpofe, as of making a juft eftimate of the 
true place of the protuberant mercuty’s furface ; 
I fuppofe it will not be unwelcome to the rea- 
der, to be informed, that after fome other trials, 
one of which we made in a tube whole longer 
leg was perpendicular, and the other, that 
contained the air, parallel to the horizon, we 
at laft procured a tube of the figure expreft in 

.the fcheme; which ie though of a pretty 
bignefs, was folong, that the cylinder, where- 
of the fhorter leg, of it confifted, admitted a lift 
of paper, which had before been divided into 12 
inches and their quarters, and the longer leg 
admitted another lift of paper of divers feet in 
length, and divided afterthe famemanner. Then 
guickfilver being poured in to fill up the bend- 
ed part of the glafs, that the furtace of it in 
either leg might reft in the fame horizontal line, 
as we lately taught, there was more and more 
quickfilver poured into the longer tube; and 
notice being watchfully taken how far the mer- 
cury was rifen in that longer tube, when it 
appeared to have afcended to any of the divifi- 
ons in the fhorter tube, the feveral obfervations, 
that were thus fucceffively made, and as they 
were nade fet down, afforded us the enfuing 
table. . 

A table of the condenfation of. the air. 
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D. The aggregate of the two laft columns B 
and C, exhibiting the preffure fuftained by 
the included air. 

E. What that preffure fhould be according to 
the hypothefis, that fuppofes the preffures 
and expanfions to be in reciprocal proportion. 


For the better underftanding of this experi- 
ment, it may not be amifs to*take notice of the 
following particulars: 

j. THAT the tube beisig fo tall, that we,could 
not conveniently make ufe’of it in a chamber, 
we were fain to ufe it ona pair of ftairs, which 
yet were very lightfome, the tube being for 
prefervation’s fake by ftrings fo fufpended, that 
it did fcarce touch the box prefently to bé men- 
tioned. 

2. Tue lower and crooked part of the pipé 
was placed in a {quare wooden box, of a good 
largenefs and depth, to prevent the lofs of the 
quickfilver, that might fall afide in the transfu- 
fion from the veffel into the pipe, and to receive 
the whole guickfilver in cafe the tube fhould 
break. 

3. THAT we were two to tnake the obfer- 
vation together, the one to take notice at the 


bottom, how the quiclkfilver rofe in the fhorter', 


cylinder, and the other to pour in at the top 
of the longer; it being very hard and trouble+ 
fome for one mian alone to do both accurately. 

4. THat the quickfilver was poured in but 
by little and little, according to the direction 
ofhim that obferved below; it being far eafier 
to pour in more, than to talte out any, in cafe 
too much at once had been poured in. 

5. Tuam at the beginning of the operation, 
that we might the more truly difcern where 
the quickfilver refted fromi time to time, we 
made ufe of a {mall looking-glafs; held in a 
convenient pofture to reflect to the eye what 
we defired to difcern. 

6. Tuat when the air was fo comprefied; 
as to be crouded into lefs than a quarter of the 
{pace it poffeffed before, we tried whether the 
¢old of a linen cloth dipped in water would 
then condenfe it. And it fometimes feemed a 
little to fhrink, but not fo manifeftly as that 
we dare build any thing upon it. We then 
fried likewife, whether heat would; notwith- 
{tanding fo forcible a compreffure, dilate it; and 
approaching the flame of a candle to that part 
where the air was pent up, the heat had a 
more fenfible operation than the cold had be- 
fore: fo that we fcarce doubted, but that the ex- 
panfion of the air would, notwithftanding the 
weight that oppteft it, have been made con- 
fpicuous, if the fear of unfeafonably breaking 
the plafs had not kept us from increafing the 
heat. 

Now althottgzh we deny not, but that in our 
table fome particulars do not fo exactly anfwer 
to what our formerly mentioned hypothefis 
might perchance invite the reader to expect 5 
yet the variations are not fo tonfiderable, but 
that they may probably enough be alcribed to 
fome fuch want of exa¢tnefs as in fuch nice ex- 
periments is fcatce avoidable. But for all that, 
till fiitther trial hath more ¢learly informed me, 
J fhall not venture to determine, whether or no 
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the intimated theory will hold univerfally and 
precifely, either in condenfation of air, or ra- 
refaction: all that I fhall now urge being, 
that however the trial already made fufficiently 
proves the main thing, for which I here alledge 
jt; fince by it, it is evident, that as common air, 
when reduced to haif its wonted extent, ob- 
tained near about .twice as forcible a {pring as 
it had before; fo this thus compreft air being 
further thruft into half this narrow room, ob- 
‘tained thereby a {pring about as {trong again 
as that it laft had, and confequently four times 
as {trong as that of the common air. And 
there is no caufe to doubt, that if we had been 
here furnifhed with a greater quantity of quick- 
filver and a very ftrong tube, we might, by a 
further compreffion of the included air, have 
made it counterbalance the preffure of a far tal- 
ler and heavier cylinder of mercury. For no 
man pérhaps yet knows, how near to an infinite 
compreffion the air may be capable of, if the 
comprefling force be competently increafed. 
So thathere our adverfary may plainly fee, that 
the {pring of the air, which he makes fo light 
of, may not only be able to refift the weight 
of 2g inches, but in fome cafes of above a hun- 
dred inches of quickfilver, and that without 
the affiftance of his Funiculus, which in our 
prefent cafe has nothing todo. And to let you 
fee, that we did not (as a little above) inconfide- 
rately mention the weight of the incumbent 
atmofpherical cylinder as a part of the weight 
refitted by the imprifoned air, we will here 
annex, that we took care, when the mercurial 
cylinder in the longer leg of the pipe was about 
an hundred inches high, to caufe one to fuck 
at the open orifice; whereupon (as we expected) 
the mercury in the tube did notably afcend. 
Which confiderable phanomenon cannot be 
afcribed to our examiner’s Funiculus, fince 
by his own conteffion that cannot pull up the 
mercury, if the mercurial cylinder be above 29 
or 30 inches of mercury. And therefore we 
fhail render this reafon of it, that the preffure 
of the incumbent air being in part taken off by 
its expanding it felf into the fucker’s dilated 
cheft; the imprifoned air was thereby enabled 
to dilate itfelf manifeftly, and repel the mercu- 
ry, that compreftit, till there was an equality of 
force betwixt the {trong fpring of that compreft 
air on the one part, and the tall mercurial cy- 
linder, together with the contiguous dilated 
air, on the other part. 

Now, ifto what we have thus delivered con- 
cerning the compreffion of air, we add fome 
obfervations concerning its fpontaneous expan- 
fion, it will the better appear, how much the 
phenomena of thefe mercurial experiments 
depend upon the differing meafures of ftrength 
to be met with in the air’s fpring, according toits 
various degrees of compreffion and laxity. But, 
before I enter upon this fubject, I fhall readily 
acknowledge, that I had not reduced the trials I 
had made about meafuring the expanfion of the 
air to any certain hypothefis, when that ingenious 
gentleman Mr. Richard Townley was pleafed to 
inform me, that having by the perufal of my 
phyfico-mechanical experiments been fatisfied, 
that the fpring of the air was the caufe of it, he 


had endeavoured, (and I with in fuch attempts 
other ingenious men would follow his exampie) 
to fupply what I had omitted concerning the 

reducing to a precife eftimate, how much air 
dilated of itfelf lofes of its elaitical force, ac-- 
cording to the meafures of its dilatation. He 
added, that he had begun to fet down what 
occurred to him to this purpofe ina fhort dif- 
courfe, whereof he afterwards did me the fa- 
vour to fhew me the beginning, which gives 
me a juft curiofity to fee it perfected. Burt, 
becaufe I neither know, nor (by reafon of the 
creat diftance betwixt our places of refidence) 

have at prefent the opportunity to inquire, 

whether he will think fit to annex his difcourfe 

to our appendix, or to publifh it by itfelf, or 

at all, and becaufe he hath not yet, for aught 

I know, met with fit glaffes to make an any- 

thing-accurate table of the decrement of the 
force of the dilated air; our prefent defign in- 

vites us to prefent the reader with that which 

follows, wherein I had the affiftance of the 

fame perfon, that I took notice of in the former 
chapter, as having written fomething about 
rarefaction: whom I the rather make mention 
of on this occafion, becaufe when he firft 
heard me fpeak of Mr. Tcqwzuley’s fuppofitions 

about the proportion, wherein air lofes of its 

{pring by dilatation, he told me he had the 

year before (and not long after the publication 

of my pneumatical treatife) made obfervations 

to the fame purpofe, which he acknowledged 

to agree wellenough with Mr. Zown/ey’stheory : 

And fo did (as their author was pleafed to tell 

me) fome trials made about the fame time by 

that noble virtuofo and eminent mathematician 

the Lord Breuncker, from whofe further en- 

quiries into this matter, if his occafions will 

allow him to make them, the curious may well: 
hope: for fomething very accurate. 


Aa table of the rarefattion of the air. 
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£. What that preffure 

fhould be, according to the hypothefis. 

To make the experiment of the debilitated 
force of expanded air the plainer, it will not 
be amifs to note fome particulars, efpecial- 
ly touching the manner of making the trial; 

; which 
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which (for the reafons lately mentioned) we 
made on a lightfome pair of ftairs, and with 
a box alfo lined with paper to receive the mer- 
cury that might be fpilt. And in regard it 
would require a vaft, and in few places pro- 
curable quantity of quickfilver, to imploy vef- 
fels of fuch kind as are ordinary in the Torricel- 
jian experiment, we made ufe of a glafs-tube of 
about fix foot long; for that being hermetically 
fealed at one end, ferved our turn as well as 
if we could have made the experiment in a tub 
or pond of feventy inches deep. 

SrconpLy, Wealfo provided a flender glafs- 
pipe of about the bignels of a fwan’s-quill, and 
open at both ends; all along which was pafted 
a narrow lift of paper, divided into inches and 
half quarters. 

Turrpiy, This flender pipe being thruft 
down into the greater tube almoft filled with 
quickfilver, the glafs helped to make it {well 
to the top of the tube ; and the quickfilver get- 
ting in at the lower orifice of the pipe, filled it 
up till the mercury included in that was near 
about a level with the furface of the furround- 
ing; mercury in the tube. 

Fourtuty, There being, as near as we 
could guefs, little more than an inch of the 
ftender pipe left above the furface of the re- 
ftagnant mercury, and corifequently unfilled 
therewith, the prominent orifice was carefully 
clofed with fealing-wax melted; after which 
the pipe was let alone for a while, that the air 
dilated a little by the heat of the wax, might, 
upon refrigeration, be reduced to its wonted 
denfity. And then we obferved by the help 
of the above-mentioned lift of paper, whether 
we had not included fomewhat more or fome- 
what lefs than an inch of air; and in either 
cafe we were fain to rectify the error by a {mall 
hole made (with a heated pin) in the wax, and 
afterwards clofed up again. 

FirTuny, Having thus included a juft inch 
of air, we lifted up the flender pipe by de- 
erees, till the air was dilated to an inch, an 
inch and an half, two inches, €?c. and ob- 
ferved in anches and eighths the length of the 
mercurial cylinder, which at each degree of the 
air’s expanfien- was impelled above the furface 
of the reftagnant mercury in the tube. 

Sixtuuy, The obfervations being ended, 
we prefemtly made the Torricellian experiment 
with the above-mentioned great tube of fix 
feet tong, that we might know the height of 
the mrercurial cylinder, for that particular day 
and hour ; which height we found to be 292 
uiches. 

SrevexnTuiy, Our obfervations made after 
this manner futnifhed us with the preceding 
table, in which there would not probably have 
deen found the difference here fet down betwixt 
the force of the air, when expanded to double 
its former dimenfions, .and what that force 
fhould have been precifely according to the 
theory, but that the included inch of air ,re- 
ceived fore little acceffion during the trial ; 
waich this newly-mentioned difference making 
us fufpect, we found by replunging the pipe 
into the quickfilver, that the included air -had 
gained about half an eighth, which we gueffed 

I 


to have come from fome little aérial bubbles 
in the quickfilver, contained in the pipe (fo 
eafy is it in fuch nice experiments to mifs of 
exactnefs.) We tried alfo with 12 inches of air 
fhut up to be dilated ; but being then hindered 
by fome unwelcome avocations ta profecute 
thofe experiments, we fhall elfewhere, out of 
other notes and trials (God permitting) fet 
down fome other accurate tables concerning 
this matter. By which poffibly we may be 
affifted to refolve, whether the atmofphere 
fhould be looked upon (as it ufually is) as a 
limited and bounded portion of the air; or 
whether we fhould in a ftricter fenfe than we 
did before, ufe the atmofphere and aérial part 
of the world for almoft equivalent terms; or 
elfe whether we fhould allow the word atmo- 
{phere fome other notion in relation to its ex- 
tent and limits; (for as to its {pring and weight, 
thefe experiments do not queftion, but evince 
them.) But we are willing, as we faid, to re- 
fer thefe matters to our Appendix, and till then 
to retain our wonted manner of {peaking of 
the air and atmofphere. In the mean time (to 
return to our laft-mentioned experiments) be- 
fides that fo little a variation may be in great 
part imputed to the difficulty of making ex- 
periments of this nature exactly, and perhaps 
a good part of it to fomething of inequality in 
the cavity of the pipe, or even in the thicknefs 
of the glafs ; befides this, I fay, the proportion 
betwixt the feveral preffures of the included 
air undilated and expanded, efpecially when . 
the dilatation was great (for when the air 
{welled but to four times its firft extent, the 
mercurial cylinder, though of near 23 inches, 
differed not a quarter of an inch from what 
it fhould have been according to mathematical 
exactnefs) the proportion, I fay, was fuitable 
enough to what might be expected, to allow 
us to make this reflection upon the whole; 
that whether or no the intimated theory will 
hold exactly, (for about that, as I faid above, 
I dare determine nothing refolutely till I have 
further confidered the matter) yet fince the 
inch of air, when it was firft included, was fhut 
up with no ather preffure than that, which it 


-had from the weight of the incumbent air, and 


was no more comprefied than the reft of the 
air we breathed and.moved in; and {ince alfo 
this.inch of air, when expanded to twice its 
former dimenfions, was able with the help of 
a mercurial cylinder of about 15 inches to 
counterpoife the weight of the atmofphere, 
which the weight of the external air gravita- 
ting upon the reftagnant mercury was able to 
impel up into the pipe, and fuftain above 
twenty eight inches of mercury, when the in- 
ternal air, by its great expanfion, had its {pring 
too far debilitated to. make any confiderable 
(I fay confiderable, for it was not yet fo dilated 
as not to make fome) refiftance: fince, I fay, 
thefe things are’ fo, the free air here below 
appears to be almoft as firongly comprefied by 
the weight of-the incumbent air, as it would 
be by the weight of a mercurial cylinder of 
twenty eight or thirty inches; and conle- 
quently is nat in fuch adtate of laxity and free- 
dom as men are wont to imagine; and i 

like 
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tike Yome mechanical agent, the decrement of. 
whofe force holds a ftri€ter proportion to its 
increafe of dimenfion, than has been hitherto 
taken notice of. 

I Musr not now ftand to propofe the feve- 
ral reflections; that may be made upon the fore- 
going obfervations touching the compreffion 
and expanfion of air ; partly becaufe we could 
{carce avoid making the hiftorical part fome- 
what prolix ; and partly becaufe I fuppofe we 
have. already faid enough to fhew what was in- 
tended ; namely, that to folve the phenomena 
there is not of our adverfary’s hypothefis any 
need: the evincing of which will appear to be 
of no {mall moment in our prefent controverfy 
to him, that confiders, that the two main 


‘things, that induced the learnéd examiner to 


reject our hypothefis, are, that nature abhors a 
vacuum ; and that -though the air have fome 
weight and fpring, yet, thefe are infufficient to 
make out the known phenomena; for which 
we muft therefore have recourfe to his Funicu- 


Part IIT. 


lus. Nowas wehave formerly feen, that he has not 
fo fatisfactorily difproved as refolutely rejected 
avacuum, fo we have now manifefted, that the 
pring of the air may fuffice to perform greater 
things than what our explication of the Torri- 
cellian experiments and thofe of our engine 
obliges us to afcribe to it. Wherefore fince 
befides the feveral difficulties, that incumber 
the hypothefis we oppofe, and efpecially its 
being fcarce, if at-all, intelligible, we can add 
that it is unneceflary ; we dare expect, that fuch 
readers as are not biaffed by their reverence 
for Ariftotle, or the Peripatetick {chools, will 
hardly reject an hypothefis, which, befides that 
it is very intelligible, is now proved to be fufh- 
cient, only to imbrace a doé¢trine, that fuppofes 
fuch a rarefaction and condenfation, as many 
famous Naturalifts reje€ted for its not being 
comprehenfible, even when they knew of no 0- 
ther way (that was probable) of folving the 
phznomena wont to be explicated by it. 


PART IIL 


Wherein what is objeted againft Mr. Boyle's Explications of 
particular Experiments, is anfwered. 


ND now we are come to the third and 
: laft part of our defence; wherein we 


are to confider, what our examiner is 
pleafed to objet againft fome paffages of our 
Phyfico-Mechanical Treatife. But though this 
may feem the only part, wherein I am particu- 
larly concerned ; yet perhaps we fhall find it, 
if not the fhorteft, at leaft:the eafieft, part of 
our tafk. Partly, becaufe our author takes no 
exceptions at the experiments tlemfelves, as 
we have recorded them, (whicli from an adver- 
fary, who in fome places fpeaks of them as an 
eye-witnels, is no contemptible teftimony, that 
tlie matters of fact have been rightly delivered:) 
and partly, becaufe there are divers’expetiments 
whith, together with their explicattons, the 
examiner has thought fit to leave untouched; 
and thereby allows us to do fo too : and partly 
alfo, becaufé that (as to divers of thofe experi+ 
ments, upon which he animadverts) he does not 
pretend to fhew, that our explications are ill de- 
duced or incongruous ‘to our principles ; but 
only that the phznomena may be explained 
either better, or as well, by his hypothefis ; 
‘whereof he fuppofes himfelf to have demon- 
{trated the truth, - together with the erroneouf- 
nefs of ours, in the other parts of his book, 
efpecially the third, fourth and fifth chapters. 
So that after what we have faid to vindicate 
the hypothefis we maintain, and take away our 
author’s imaginary Funiculus, it will not be re 
quifite for us, on fuch occafions, to examine his 
particular affertions and explications. © Which 
advertifement we hope the reader will be 
pleafed to bear in mind, and thereby fave him- 
"felf and us the trouble of a great deal of unne- 
ceffary ‘repetition. Wherefore prefuming he 
will do’fo, we fhall not ftay to examine the 


firft and fecond: corollaries, which in his 17th 
chapter he annexes to the manner of emptying 
our receiver by our pump. Neither .fhould - 
we fay any thing as to his third and lait corol- 
lary, but that we think fit to defire the reader 
t6 take notice, that according to what he 
teaches in that place, the more the air 1s rare- 
fied, the more forcibly it is able to contract 
it felf, 
A defence of our firft and fecond Ex- 


PERIMENTS. 


AND. to proceed now to his 18th chapter, 

which he intitles De experimentis Boylianis, 
we fhall find, according to what we lately noted, 
that againft the firft experiment he objects no- 
thing, fave that if one of the fingers be applied 
to the orifice of the valve, when the pump is 
-freed from air, the experimenter fhall feel to 
his pain, that the fucker is not thruft inward 
‘by the external air, but, as the finger, drawn 
inward by the internal: But this phenomenon 
of the intrufion of the finger into a cavity, 
where it finds no refiftance, having been for- 
merly accounted for according to our hypo- 
thefis, we fhall not need-to repeat our ex- 
plication of it; though this miftaken phe- 
nomenon fupplies our adverfary with divers 
of his following animadverfions, and indeed 
with a great part of his book. And ac- 
cordingly his objeétion againft our fecond ex- 
periment being of the fame nature with that 
againft the firft, requires but the fame anfwer: 
for it will not alter the cafe, that he adds upon 
this experiment, hoc effe diferimen manifeftum 
inter prefionem &F futtionem, quod fultio efficiat 
hujufmodi adhafionem, prefio autem ear’ : 
: at 
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« That this is the difference between preffion 
‘ and fuétion, that fyétion makes fuch an ad- 
‘ hefion, and preffion doth not :’ Since to fay 
{o, is but to affirm, not to prove. 


EXPERIMENT III. 


HAT our author would except againft 
| the 3¢ experiment he ought to have 
more intelligibly expreffed: for whereas of a 
difcourfe; wherein I deliver feveral particulars, 
he only fays, that nullatenus fatisfacit, ut le- 
genti conftabit ;. 1 would not do the reader the 
injury to fufpeét him of taking this proof-lefs 
affertion for a rational confutation: efpecially 
{ince upon the review of that third experiment, 
I find nothing, that agrees not with my hypo- 
thefis, however.it may difagree with the exa- 
miner’s. But, to confider the explication he 
fubftitutes in the room of our doétrine, which, 
he rejects, he gives it us in thefe words: Hoc 
quoque éxperimentum principiis noftris optime 
convenit : cum enim per illam emboli depreffionem 
aér in cavitate brachii inclufus feparetur ab eo-. 
dem brachio, defcendatque fimul cum embolo (uti 
de aqua fimul cum argento vivo defcendente capite 
decimo tertio vidimus) fit ut in tota illa depref- 

fione, nove femper ab aére illo defcendente fuper- 
ficies diripiantur fimul £8 extendantur, ut ibidem 
de aqua eft explicatum: cum ttaque eque facile 
diripiantur &F extendantur hujufmodi fuperficies 
in fine depreffionis ac initio, mirumnon eft, quod 
eadem utrobique fentiatur deprimendi difficultas : 
« And even this experiment doth very well 
« agree with our principles: for feeing by this 
© depreffion of the fucker, the air fhut up in 
‘ the cavity of the cylinder is feparated from 
‘ the cylinder, and doth defcend together with 
‘ the fucker, (as we have, chap. 13. obferved 
‘ of water defcending together with quick- 
‘ filver) it comes to pafs, that in that whole 
‘ depreffion new furfaces are taken from that 
« defcending air, and {tretched out, as we have 
‘ there explained it in the cafe of defcending 
< water. Since therefore fuch furfaces are as 
« eafily flipped off and extended in the end of 
« the depreffion as in the beginning; it is no 
© wonder, thatthereis found the fame difficulty 
© of depreffing it at both times.’ 

By which though he feems to intend an op- 
pofition to that part of the third experiment, 
which I oppofed not againft his 9pinion, but 
that of fome learned vacuifts; yet (not to 
mention, that he feems to have fomewhat mif- 
taken my fenfe) he offers nothing at all to in- 
validate my inference againft them; but, in- 
{tead of that, propofes a defence of his own o- 
pinion, which -fuppofes the truth of his dif 
proved hypothefis, and is either unfatisfactory 
even according to that, or elfe difagrees with 
what himfelf hath taught us but a little before. 
For it is evident, that the more the fucker is 
depreffed, the more the cylinder is exhaufted 
of air. And in his third corollary (which we 
lately defired the reader to obferve) {peaking 
of the air in the receiver (and the cafe is the 
fame with the air in the cylinder) he affirms 
more than once, Ko magis extend: ac rarefiert 


aérem relittum, quo plus inde exbauritur, ma- 
Vou. I, 


joremque proinde acquirere vim fefe contrabendi : 
¢ That the air is fo much the more extended 
‘and rarefied, by how much the more is 
© thence exhaufted, and fo doth acquire a great- 
‘ er force of contracting it felf. ? Whereas here 
he would have us believe, that the little in- 
ternal air, that was in the cavity of the fhank of 
the {top-cock, does as ftrongly retraét the fuck- 
er, Or, which in our cafe is all one, refift its 
depreffion, when the fucker is yet near the top. 
of the cylinder, (and confequently when the 
included air is but a little dilated) as when the 
fame fucker being forced down to the lower 
part of the cylinder, the fame portion of re- 
maining air muft be exceedingly more dif- 
tended. : . 


BE XR ERR DMB Ne Ty. 


N the fourth experiment, touching the fwel- 
ling of a bladder upon the removal of the 
ambient air, and proportionably to that re- 
moval, our author objects nothing againtt 
the explication we give of it by.the {pring 
of the air included in the bladder, and dil- 
tending it according as the preffure of the 
ambient air is weakened. But he endeavours 
alfo to explicate it his way, to which he fays 
this circumftance does excellently agree, that 
upon the regrefs of the external air into the 
receiver, the tumid bladder immediately fhrinks, 
becaufe (faith he) by fuch-ingrefs of the exter- 
nal air, the air in the receiver, which drew the 
fides of the bladder outward from the middle 
of it, is relaxed. Which explication, whether 
it be more natural than ours, (that afcribes the 
fhrinking of the bladder to the preffure of the 
air, that is let into the receiver) let the reader 
judge, who has confidered. what we have for; 
merly objected againft the examiner’s Funicu- 
lus, and the relaxation of it upon the admiffion 
of air. 

As for the reafon likewife he adds, why a 
perforated bladder does not alfo fwell, namely, 
that by the hole, how little foever, the in- 
cluded air is fucked out by the rarefied am- 
bient, we leave it to the impartial reader to 
confider, whether is. the more genuine expli- 
cation; either ours (again{ft which he has no- 
thing to object) or his, which to make clearly 
out he ought (according to what we formerly 
noted difputing againft his Funiculus) to fhew 
us what kind of ftrings they are; which, though, 
according to him, ftrongly faftened to the in- 
fide of the receiver and the fuperficies of the 
bladder, muft draw juft as forcibly one as ana-. 
ther, how long foever they, be without the 
bladder in comparifon of thofe, that within the 


bladder draw fo as to hinder the diduction of 


its fides. For experience fhews, that in a per- 
forated bladder the wrinkles continue, as if 
there were no drawing atall, 

Anp though he could defcribe, how fuch a, 


ftring may be context, yet our explication will 
_have this advantage in point of probability 
_above his, that whereas he denies not, that the 


air has fpring and weight, as we deny his Fu- 

niculus to’ have any other than an imaginary 

exiftence ; and whereas he acknowledges, glut 
| | Ec 
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by the infframént the air about the bladder is 
exhaufted; to fhew, that there needs no more 
than that, and confequently no Funiculus, 
to draw afunder the fides of the bladder, we 
can confirm our explication by the formerly- 
mentioned experiment of theingenious Pa/tha/, 
who carrying a flaccid foot-ball from the bot- 
tom to the top of an high mountain, found it 
to {well ptoportionably as he afcended, and as 
the weight and preffurre of the ambient air de- 
cteafed, and likéwife to fhrink again as he de- 
fcended. And yet in this cafe there is no re- 
courfe to be had to a Funiculus of violently-ra- 
refied air, to draw afunder every way the fides 
of the foot-ball. But however the examiner 
will be able to defend his explication, it may 
fuffice us, that he has objected nothing againft 
ours. 


Ee PERI NEN YE V. 


GAINST the caufe we affign of the fifth 
A experiment he likewife objects nothing, 
but only afcribes the breaking of the bladder to 
the felfcontraétion of the rarefied air in the 
receiver. And therefore referring the reader 
to what we have newly faid about the laft ex- 
periment, we will with our author pafs over the 
fixth and feventh, to which he has no quarrel, 
and proceed to the eighth. 


EXPERIMENT VIII. 


HIS is that, wherein we mention our hav- 


Part III. 


inclufus aér lateribus vitri firmifime adbereat, 
nibil aliud erit aérem illum fic exhaurire, quam 
fatagere latera vitri introrfum fleétere: * It is 
* therefore more truly. anfwered, that the glafs 
is therefore fo broken, becaufe by that ex- 
fuction its fides are more vehemently drawn 
inwards than (by reafon of the figure unfit 
for réfiftency) they were able to refift. For 
feeing the included air doth moft firmly ftick 
to the fides of the glafs, to draw out the air 
will be nothing elfe, but to endeavour to bend 
the fides of the glafs inwards.” By what we 
have already difcourfed about the Funicwylus, 
the reader may eafily difcern what is to be an- 
fwered, Nor does our author here fhew us 
any way, by which his imaginary ftrings fhould 
take fuch faft hold of the fides of the glafs, as 
tobe able to draw themtogether, notwithftand-_ 
Ing the refiftance they find from the clofe tex- 
ture of the body to be broken, 
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EXPERIMENT IX. 


UR explication of the ninth experiment 

he handles very feverely: for having 
briefly recited it, he propofes his objectiof 
againit it thus; Sed profetto nimis longé videtur 
hoc averitate recedere: poteftque vel inde folum 
fatis refutari , quia fi tanta fit preffura aéris fic 
per tubum illum in phialam defcendentis, ut ip- 
fam phialam perfringat, deberet profecto inclu- 
fam, cui immergitur ille tubus, valde quoque 
ante frattionem phiale commovere, bullula/que 
in eadem excitare, Sc. ut confiat, fiquis, infuf- 


ing broke a glafs-receiver, which was lando per illum tubulum, aquam vel mediocriter 
not globular, by the exhauftion of moft of the fc premat. At cerium eft aquam, antequam 


inward ait, whereby its debilitated préffure be- 
came unable to refift the unweakened preffure 
of the outward air. But this explication the 
éxaminer confidently rejects in thefe words; 
At profecio non.videtur credibile, mollifimum 
hunc aérem tam. vehementer vitrum (tante pre- 
-fertim craffitudinis, quanta ibidem dicitur) undi- 
que fic comprimere, ut illud perfringat: * But 
© truly it feems not credible, that this moft foft 
¢ air fhould fo vehemently comprefs a glafs on 
« all fides (efpecially one of that thicknefé 
« there mentioned) as to break it.” As if it 
were more credible, that the little air within 
(which, according to him, is fo much thinner 
than common air) fhould be able to aét more 

owerfully upon the glafs than the air without, 
which himfelf confeffes to be a heavy body, 
and which not only reaches from the furface of 
the earth to the top ofthe higheft mountains, 
but which (as may not improbably be argued 
from what we have elfewhere delivered) may, 
for aught we Ixnow to the contrary, be heaped 
upon the receiver to the height of fome hun- 
dreds of miles, ‘nay, to I know not how many 
thoufands, in cafe the atmofphere be not a 
bounded portion of the air, but reach as high 
as it. 

As for the explication he fubftitutes in thefe 
words, Verius jlaque refpondetur, ideo fic frac- 
tum effe illud vitrum, quia per exbauftionem tl- 
lam latera ejus vebementius introrfum fint at- 
tratta, quam ut (ob figuram illam refifiendo 
minus sdoncam) refiftere potuerinit, Cum enim 


frangatur fic phiala, nec tantillum moveri; ut 
experienti conftabit. * But truly this feems too 
‘ far removed from truth, and may be by this 
‘ alone fufficiently refuted. Becaufe if the 
* preffure of the air, which defcends by that 
© tube into the phial, be fo great as to break the 
* phial itfelf, it ought certainly, before the 
‘ breaking of the phial, very much to move 
¢ the water, in which the tube isimmerfed, and 
‘ to excite bubbles in it, &c. as appears, if 
‘ any one blowing through that tube doth 
‘ make but an ordinary preflure upon the 
‘ water. But itis fure, that the water, before 
‘ the phial is broken, doth not moveatall; as 
‘ the experimenter will find.’ | 
But I do confefs, I do for all this think 
our explication more true, than well confidered 
by our author. For the putting of water into 
the phial, that was broken, was done (as clearly 
intimated in the beginning of our narrative) 
upon a particular defign, (as indeed we tried 
divers other things with our engine, not fo 
much with immediate reference to the {pring 
of the air, as to make ufe of fuch trials in fome 
other of our writings.) And accordingly in the 
fecond trial mentioned in the fame experiment, 
the water was omitted. But, notwithftanding 
this water, the fides of the glafs being expofed 
to the preffure of the atmofphere, had that 
whole preffure againft them before the exhau- | 
ftion of the receiver; fo that there needed no 
fuch blowing in of the air afrefh as our author 
imagines, to effect the breaking of the phial, 
.! it 
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it being fufficient for that purpofe, that the 
preffure againft the convex fuperficies of it was 
taken off by the exhauftion of the receiver, the 
preffure againft the concave fuperficies remain- 
ing as great as ever. And therefore we need 
not altogether deny what the examiner fays, that 
licet claufus fuperne fuiffet tubulus ille, eodem 
tamen modo fratia fine dubio fuiffet phiala: 
‘ Though the tube had been fhut at the top, 
* the phial had doubtlefs been broken after the 
* fame manner.’ For, fineein fuch cafes the 
air (as we have often taught) is fhut up with 
the whole preffure of the atmofphere upon it, 
it may almoft as eafily break the glafs as if it 
were unftopt. And accordingly we mention, 
in the 36th experiment, the breaking of a thin 
glafs hermetically fealed, upon the recefs of the 
ambient air. But, how confidently foever our 
author fpeaks, 1 thought fit to add the word 
almoft, becaufe we obferved in the 39th expe- 
riment, that fuch thin phials (and thick ones 
will not break) are fubject upon the withdraw- 
ing of the ambient air to retch a little, where- 
by the fpring of the air within the phial might 
in fome cafes (I fay, in fome) be fo far weaken- 
ed, as not to be able to break it, unlefs affifted 
by the preffure of the atmofphere, wherewith it 
communicates, and which leans upon'it. And 
when the phial does actually begin to break, 
then the purfuing preffure of the outward air 
upon the yielding air within the phial may help to 
throw thepartsof theglafs more forcibly afunder. 

Aut the experiments from the gth to the 
17th exclufively our examiner leaving uncen- 
fured, we may with him advance to the confi- 
deration of the 17th. 


The 17th EXPERIMENT defended. 


N this we relate how, when we made the 
Torricellian experiment, we fhut up the 
reftagnant mercury together with the tube and 
the fufpended mercurial cylinder (of about 29 
inches) in our receiver, that by drawing off 
and letting in the air at pleafure upon the re- 
ftagnant mercury, and confequently weaken- 
ing and increafing its preflure, we might make 
it more clearly appear than hitherto had been 
done by experiment, that the fufpenfion of the 
mercurial cylinder, and the height of it, de- 
pended upon the greater or leffer preffure of 
the air. But againft our explication of this ex- 
periment (which has had the good fortune to 
convince and fatisfy many ingenious men) the 
examiner objects nothing in particular, con- 
tenting himfelf to have recourfe here alfo to his 
Funiculus. Yet two obfervations of ours he 
is pleafed to take notice of. 

Tue firft is, that though the quickfilver 
were exactly fhut upinto our receiver after the 
manner newly declared, yet the fufpended 
quickfilver did not defcend: whence having 

faid, that I argue, that it is now fuftained not 
by the counterpoife of the atmofphere, but 
by the fpring of the air fhut up in the receiver, 
he ftibjoins only this ; Sed reétius fane infertur, 
cylindrum illum nibil ibidem antea Fibs: Le 
* But it is more rightly thence inferred, that 
* that cylinder did nothing there before.’ But 
whether this be not gratis ditfum, we leave the 


reader to collect from what we have formerly 
difcourfedin the fecond part of this defence of the 
{pring of the air, efpecially from. that experi- 
ment, by which it appears, that {pring may 
fuftain a far higher cylinder of quickfilver. 

In the fecond obiervation he mentions of 
ours, he fummarily recites our explication of 
the defcent and afcent of the mercury in the 
tube, bythe debilitated and ftrengthened fpring 
of the air. But without finding fault with 
our application of that principle to the pheeno* 
mena, he fays, that he has fufficiently refuted 
the principle itfelfin the fourth chapter, (which 
how wellhe has done, we have already feen;) 
and therefore explicates the matter thus: Dica 
igitur (lays he) argentum per illam exbauftio~ 
nem fic in tubo defcendere, quod deorfum traba- 
tur ab atre, qui incumbit argento refagnanti: fh- 
quidem incumbens ille aér jam per exbauftionenm 
valde rarefattus €S extenfus Jefe vehementer con- 
trabit, &S contrahendo conatur etiam Jubjetium fibi 
argentumreftagnans é fuo-vafculo elevare ; inde fit 
ut (argento illo reftagnante minus jam gravitante 
in fundum [ui vafeult) argentum quod eff in tubo 
defcendat ; utper fe patet. Adeoque mirum non ef, 
quod, ingrediente poftea aére externo, rurfum ar- 
gentum afcendat, cum per illum ingreffum vis illa 
fic elevans argentum reftagnans debilitetur: © Y 
* fay then, that the quickfilver doth by that ex- 
‘ hauftion fo defcend inthe tube, becaufe it is 
drawn downwards by the air incumbent up- 
on the reftagnant quickfilver. For that in+ 
cumbent air, being by its exhauftion greatly 
rarefied and extended, vehemently contraéts 
it felf, and by this contraGtion doth endea= 
vour to lift the reftagnant mercury out of its 
veffel; whence it comes to pafs, that (the re- 
¢ ftagnant mercury now lefs gravitating upon 
‘ the bottom of its veffel) the quickfilver in the 
© tube muft defcend, as is manifeft in itfelf: fo 
‘ that it is no wonder, that the external air 
* afterwards entering, the quickfilver again af- 
‘ cends, feeing by that ingrefs the force, which 
* elevates thereftagnant quickfilver, is weaken- 
‘ ed.’ But this explication fuppofing fuch a 
Funiculus as we have already fhewn to be but 
fictitious, the reader will eafily gather what 
is to be judged of it from what has been already 
delivered. Wherefore I fhall only fubjoin, 
that by this explication, were it admitted, 
there is only an account given of that part of 
our feventeenth experiment, which relates to 
the defcent of the mercury below its wonted 
height, .and its re-afcent to it. But as for our 
having, by the forcing in fome more air into the 
receiver, impelled the quick{jlver to a confider- 
ably-greater height than it is wont to be fuftain- 
ed at in the Torricellian experiment, I confefs 
I underftand not how the examiner gives an ac- 
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count of it in the following words, (which are ° 


immediately annexed to thofe we laft recited of 
his, and which are all that, he employs to expli- 
cate thisnotablephsenomenon:) Atque binc etiam 
redditur ratioalserius, quod ibidemquoque notatur, 
nempequod per violentam intruftonem aéris externt 
in recipientem afcenderit argentum notabiliter fu- 
pra digités 292. Nam ficut per extrattionem 
aéris argentum infra flationent detrabitur, ‘fic 
etiam per intrufionem novi fupra eandem eleva- 

| I bitur: 
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bitur: ‘ (And hence is a reafon alfo given of 
¢ another thing, which is there noted, namely, 
‘ that by the violent intrufion of the external 
© air into the receiver the quickfilver afcended 
© confiderably above 29 inches and an half. 
¢ For as by the extraction of the air the quick- 
¢ filver is depreft below its ftation, fo by the 
¢ intrufion of new air it is elevated above it.’ 
For in this paflage I fee not how he himfelf does 
not rather repeat the matter of fact, than give 
any account howit is perrormed. ‘And if it be 
alledged on his behalt, that according to his 
pririciples it may be faid, that, upon the preffure 
of adventitious air upon the reftagnant mer- 
cury, the Funiculus in the tube, that was not 
able before to draw it up above 29+ inches, 1s 
now enabled to draw it up higher; I demand 
upon what account this new air does thus prefs 
againft the reftd4gnant mercury, and impel up 
and fuftain thatin thetube. It will not be faid, 
that it is by its weight; for as much mercury 
as may be thus impelled up above the ufual 
{tation will weigh a great many times more 
than the air forced into the receiver. And 
thereforeit remains, that the additional air coun- 
terpoifes the additional mercury by its {pring. 
And if we confider withal, that there is no 
reafon to doubt, (efpecially confidering what 
we have formerly delivered upon trial touch- 
ing the power of compreft air to impel up 
quickfilver) but that, had we not been afraid 
of breaking our veffel, we might by forcing 
more air into the receiver have impelled it up 
to the top of the tube, and kept it there; we 
fhall {carce deny, butthat, fuppofing there could 
be no fuch Funiculus as our examiner’s in re- 
yum natura, the preffure of the incumbent air 
alone might fuffice to keep a correfpondent cy- 
linder of mercury fufpended; and that with- 
out any attraCtion of the reftagnant mercury by 
a Funiculus of violently-diftended air in the 
receiver, the quickfilver in the tube may be 
made to reft at any height greater or leffer, 
provided it exceed 30 inches, only becaufe its 
weight is juft able to counterbalance the pref- 
{ure of the contiguous air. 

I Know not whether I may not add (to ex- 
prefs an unwillingnefs to omit what fome may 
think proper to do my adverfary right) that it 
may be faid for the examiner, that he in the 
11th page acknowledging with us a power in 
the air to recover, its due extenfion, if it be 
crouded into lefs room than its difpofition re- 
quires; a man may from that principle folve 
the phzenomena in queftion, by faying, that the 
air inthe receiver being forcibly compreffed by 


the intrufion of frefh air into the fame veffel, — 


does by its endeavour to recover its due expan- 
fion prefs upon the reftagnant mercury, and 
force up fome of it into the tube. But this ex- 
plication, though it agree with what the author 
teaches in a place very diftant from his notes 
upon our 17th experiment, now under debate ; 
yet ftill it is not clear to me, how, by what he. 
fays in thefe notes, the phanomenon is ac- 
counted for as the word inc imports it to be. 
But otherwife I need not quarrel with the expli- 
cation, fince without recurring to the Funicu- 
lus for the fuftaining of the additional mercury, 


the folution of the phenomenon is given upon 
the fame principle, that I employ. 


EXPERIMENT XVII. 


UR examiner in his animadverfion upon 
the 18th experiment, having recited my 
conjecture as the caufe, why a cylinder of mer- 
eury did in winter rife and fall in the tube 
fometimes as water is wont to do in a weather- 
glafs, according to the laws of heat and cold, 
and fometimes quite contrary thereunto; adds, 
that this experiment does ftrongly enough 
overthrow our hypothefis of the atmofpherical 
cylinder, and clearly fhew, that the quickfilver 
is not fuftained by it: Nam (fays he) / hoc ab 
co fuftentatum fuiffet, debuiffet potius frigidiore 
tempore afcendere quam defcendere, eo quod aér 
tunc multo denfior effet 9 gravior. Liaque non 
fuftentatur argentum ab aéris equipondio, ut 
afferitur: © For if it were kept up by that, it 
¢ ought rather to afcend than defcend in colder 
¢ weather, becaufe the air then would be more 
‘ denfe and heavy. Therefore the quickiil- 
¢ ver is not upheld by the zequilibrium of air, 
‘ as is afferted.? And by the fame argument 
he concludes againft the mercury’s being 
fuftained by the fpring of the air. But in his 
animadverfions upon this experiment he feems 
to have been too forward to reprehend; for 
he neither well confutes my conjecture, nor 
fubftitutes fo much as a plaufible one in the 
fteadof it. And as to his objection, I anfwer, 
- First, That it doth not conclude; becaufe 
that as fometimes the quickfilver in the tube 
did rife in warmer, and fallin colder weather; 
fo at other times it did rather emulate the af- 
cent and defcent of water in a weather-glafs. 
. Seconpiy, Though it be true, that cold is 
wont to condenfe this or that parcel of air, and 
that a parcel of air may be made heavier by con- 
denfation; yet that is in regard of the ambient 
air, that retains its wonted laxity, in which the 
condenfed air is weighed. But our author has 
not yet proved, that in cafe the cold of the win- 
ter fhould condenfe the whole incumbent at- 
mofphere, it would then gravitate fenfibly more 
upon the reftagnant quickfilver than before. As 
a poundof wooll will not fenfibly vary its weight, 
though the hairs, whereof it is compofed, be 
made to lie fometimes in a loofer, fometimes 
in aclofer order. 

Anp, thirdly, his objection does as little 
agree with his doétrine as with my conjecture: 
for in the soth page, where he gives us an 
account, according tohis principles, of the rifing 
and falling of water in a weather-glafs, and 
compares it with the fufpenfion of quickfilver, 
he tells us, Hine fit quod, contracto hoc Puniculo 
per frigus, aqua illa tempore frigido afcendat, 
defcendat autem tempore calido, eo quod per ca- 
lorem Fuuiculus ille dilatetur : ‘ Hence it comes 
‘ to pafs, that this Funicle being contracted by 
¢ the cold, the water doth afcend in cold wea- 
‘ ther; but doth defcend in hot, becaufe by 
¢ heat the Funicleis dilated.’ So that, accordin 
to the examiner himfelf, the quickfilver nisl 
to have afcended in colder, and defcended in 
warmer weather, Now, although I propofed 
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my thoughts of the difficult phenomenon un- 


der confideration but as a conjecture, and 


therefore fhall be ready to alter them, either 
upon further difcovery or better information ; 
yet I fee not why it fhould be poft-pofed to 
the exarniner’s, who, though he rejects our 
explication, fubftitutes no other than what may 
be gathered from thefe words; go certe non 
dubito, quin dentur hujufmodi occulte caufe, qui- 
bus Fumculus ile fubtilis, quo in tubo fufpenditur 
argentum (ut ditium eft capite decimo) modo pro- 
ducatur, modo abbrevietur, (Sc. ficque argen- 
tum nunc demittat, nunc elevet : © 1 truly do not 
¢ doubt, but there are fome fuch occult caufes, 
¢ by which the flender Funicle, that fufpends 
* (as we mentioned in the tenth chapter) the 
« quickfilver in the tube, is fometimes lengthen- 
¢ ed, fometimes fhortened, and fo doth fome- 
‘ times let down, and fometimes lift up the 
© guickfilver.? For, fince we have made it 
probable, that the copious fumes {fometimes fud- 
denly afcending into the air, and rolling up 
and down init, fometimes fenfibly altering (if 
good authors may be credited) the reftation 
of it, and fince fome other caufes, mentioned 
in our eighteenth experiment, may alter the 
denfity and gravity of the air, that leans upon 
the reftagnant mercury; I fuppofe the reader 
will think it more intelligible and probable, 
that alterations, other than thofe produced by 
heat and cold, may happen to the incumbent 
atmofphere, which freely communicates with 
the neighbouring air, and may thereby become 
fometimes more ftufft, and fometimes more 
deftitute of adventitious exhalations, than that 
fuch changes fhould happen-to a Funiculus in-> 
cluded in glafs; which, according to our author, 
is impervious to the fubtileft {teams that are, 
and concerning which he offers not fo much as 
a conjecture, upon what other accoust it can 
happen to be fometimes contracted, and fome- 
times ftretched. 


EXPERIMENT XIX. 


PON this the examiner has only this 

fhort animadverfion ; I” decimo nono often- 
dit aquam eodem modo per exbauftionem recipien- 
tis defcendere, quo in precedente defcendere often- 
derat argentum vivum; cujus cum ecadem fit ratio, 
non eft cur amplius ei infiftamus. ‘ Inthe 1gthhe 
¢ fhews, that water doth inthe fame manner 
‘ defcend upon the exhaufting the receiver, as 
‘ he had fhewn quickfilver in the foregoing 
‘ chapter to defcend. Of both which, feeing 
« there is the fame caufe, thereis no reafon we 
‘ fhould any longer infift on this.’ In which 
words, fince he offers nothing new or pe- 
culiar to fhew any incongruity in our expli- 
cation to our principles, which agree very 
well with the new phaznomena of the ex- 
periment; we are content to leave the reader to 
judge of the hypothefes themfelves, which of 
the two is more probable, either ours, thar 
only requires, that the air in the receiver fhould 
equally refift a cylinder of water and of quick- 
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filver, when their weight is but the fame, 
though their altitudes be not ; or the examiner’s, 
which exacts, that (according to what we for- 
merly elfewhere noted) bodies of fuch differ- 
ing nature and texture as quickfilver and water 
fhould need but.juft the fame weight or ftrength 
to rarefy them into a Funiculus. 


EXPERIMENT XxX. 


N his examen of this experiment our author 
I makes me infer from the phenomena he re- 
peats, that not only theair, but the-water alfo 
hasa fpring.. But though I fufpect not, that he 
does wilfully miftake my fenfe, yet by what I 
write in this and the following experiments the 
reader may well enough perceive, that I fpoke 
but very doubtfully of a {pring inthe water; nay, 
and that I did inthe 58th page-exprefly teach, 
that the intumefcence of it might (at leaft in 
great part) proceed from that of the fmall par- 
cels of air, which I thought to be ufually har- 
boured in the bedy of that liquor. 7 

But whereas | afcribe the appearance of the 
bubbles in the water to this, that upon the ex- 
hauftion of fome of the air incumbent on the wa- 
ter, the preffure of what remains is much de- 
bilitated, whereby the little particles of air lurk- 
ing in the water are allowed to expand them- 
felyes into bubbles; he rejects this explication 
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as manifeftly falfe: Nam (fays he) f ita fleret, sed contra 
deberent profetto hujufmodi bullule, non é fundo manifefte 


vafis fic afcendere, (uti tam in.bac quam in fe- 
quentibus experimentis, in quibus de iftis bullis 
jemper agitur, afferitur) fed ¢fuperiore parte aque, 
ubi minus premuntur, ut per fe eft manifeftum. 
‘ For if it- were donefo, thefe bubbles ought 
not foto have afcended from the bottom of 
the veffel, (as it is afferted they did, both in 
this and the following experiments that treat 
of bubbles) but from the upper part of the wa- 
ter, where they are lefs compreft; as it is 
apparently manifeft.” But why he fhould be 
here fo peremptory, I confefs I do not, forall this 
objection, yet fee : for in the bottom of the next 
page he fays, he will not deny, but that aérial 
particles Jatitant in the other parts of the water 
(he had before fpoken of the bottom of it) may 
be extended into bubbles by his way of rare- 
faction. And that we particularly mentioned 
the rifing of bubbles, even from the bottom of 
the water, was becaufe that circumftance feem- 
ed to deferve a peculiar note; and not (as he 
feems to imagine) as if the bubbles did not al- 
fo rife from the fuperior parts of the liquor, 
fince we cid take notice of it about the middle 
of the 56th page. * And we often in this and 
the following experiments obferved, that the 
afcending bubbles grew bigger the nearer they 
came to the top. Which agrees more clearly 
with our hypothefis, wherein their confpicuous 
{welling, asthey afcend, isattributed more to the 
leflening of the preffure of the incumbent air, 
than to the decrement of the weight of the in- 
cumbent water, (fince when the furface of this 
liquor is leaned: upon by the atmofphere, the af- 
cending bubbles fcarce fenfibly increafe in veffels 
F f on 
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no deeper than ours) than with the explication, 
which the examiner gives in thefe words ; 
Refpondeo, aquam per illam aeris exbauftionen 
non [ponte fic afcendere, fed furfum violenter tra- 
hi, ac elevari a rarefatto illo aére fefe contra- 
hente. Quemadmodum enim aqua aliqualem pa- 
titur compreffionem (ut experientid conflat) ita 
&F aliqualem queque bic patitur diftenfionem. 
Atque bine claré patet, cur potius a fundo vafs 
quam a parte aque fuperiore oriantur bujufmodi 
bull. Cum enim vehemens illa futio conetur 
aquam a fundo phiale elevare,nafcitur ibidem fub- 
tilis quedam materia, que in bullas converfa fic 
afcendit, uti captite decimo quinto in quarto expe- 
rimento diétum eff. * Ll anfwer, that the water, 
upon exhaufltion of the air, doth not fo afcend 
of its own accord, Lut is violently drawn 
or lifted upwards by that rarefied air con- 
tracting itfelf. For as water doth fuffer fome 
compreffion, (as appears by experience,) fo 
here alfo it fuffers fome diftenfion. And 
hence it is clearly manifeft, why thefe bubbles 
fhould arife rather from the bottom of the 
veifel, than from the upper part of the water. 
For when that vehement fuction doth endea- 
vour to elevate the water trom the bottom 
of the phial, there arifes there a certain fubtile 
matter, which being turned into bubbles, doth 
fo afcend, as is mentioned in the 165th 
chapter and the 4th experiment.’ For, 
whatever he may think, it does not hence fo 
clearly appear, how the endeavour only of the 
Funiculus to draw up the water from the bot- 
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tom of the phial, to which, that endeavour. 


notwithftanding, it remains contiguous, fhould 
generate in fome parts of the bottom of the 
glafs, and not in others, fuch a fubtile matter 
as he tells us of. And I fuppofe the reader will, 
as well as I, wifh he had more intelligibly 
declared, how this ftrange generation of fubtile 
matter comes to be effected. And I prefume 
it will likewife be expected, that he alfo declare, 
why both in our cafe and in the Torricellian 
experiment the bubbles grow fo much larger 
by being nearer the top of the liquor ; if, as 
he rejects our explication of this circumftance, 
the effect of the fudtion he {peaks of be greater 
upon the lower part of the liquor than the up- 
per, to which alone neverthelefs his Funiculus, 
that is faid fo to draw the liquor, is conti- 
guous. 

Our author making no particular objeétion 
againit the ten following experiments, we alfo 
fhall pafs them by, and fall with him upon the 
confideration of the 31{t experiment. 


EXPERIMENT XXXI. 


PON this our author having recited 

our conjecture, as the caufe why two very 
flat and {mooth marbles ftick fo clofely toge- 
ther, that by lifting up the uppermoft you 
may take up alfo the lowermoft, approves my 
way of examining that conjecture. But where- 
as I fay, that the reafon, why, though the 
marbles were kept together by the prefiure of 
the ambient air, yet they did not fall afunder 


"mn our exhaufted receiver, no not though a 


weight of four ounces were hung at the lower 


ftone, might be, that by reafon of fome {mall 
leak in the receiver the air could not -be fuffi- 
ciently drawn out; yet he tells us, with his 
wonted confidence, Certum effe fententiam illam 
vel hoc folo experimento fatis refelli: ‘ It 1s cer- 
‘ tain, that that opinion is fufficiently refuted 
‘ by this fingle experiment.’ But poffibly he 


would have fpoken lefs refolutely, if he had 


made all the trials about the adhefion of marbles, 
that we relate ourfelves to have made in the fhort 
hiftory we have publifhed of fluidity and firm- 
nes. For our examiner fpeaks, as if all that 
we afcribe to the air in fuch experiments were 
to fuftain the- lower marble with the weight 
perhaps of a few ounces ; whereas in cafe the 
air be kept from getting in at all between the 
{tones, it may (according to our hypothefis) 
fuftain a weight either altogether, or well-nigh 
equal to that of a pillar of air as broad as the 
bafis of the lower marble, and as long as the 
atmolphere is high, or to the weight of a pil- 
Jar of quickfilver of the fame thicknefs, and 
about thirty inches Iong ; thefe two pillars ap- 
pearing by the Torricellian experiment to 
counterpoife each other. And therefore fincé 
in the feventeenth experiment, when we had 
exhaufted our receiver as far as we could, there 
remained air enough to keep up in the tube a 
cylinder of about an inch long of quickfilver ; 
and fince the broader the contiguous marbles 
are, the greater weight faftned to the lower- 
moft may be: fuftained by the refiftance of the 
air, (as is obvious to him, that confiders the hy- 
pothefis, and as we have proved by experiment 
in the fore-mentioned tract) it need be no won- 
der, that the air remaining in the receiver 
fhould be able to fupport the lowermoft marble, 
whofe diameter was near two inches, and 4 
weight of four ounces, thofe two weights be- 
ing infewor to that of a mercurial cylinder of 
that diameter and an inch in length. And 
though it were not, yet we are not fure, that 
the receiver was as well emptied when we made 
the 31ft experiment, as when we made the 
17th. And (if my memory does not much 
mifinform me) it was with the fame pair of 
marbles, that in the prefence of an tluftrious 
affembly of virtuofi, (who were fpectators of 
the experiment, ) the uppermoft marble drew up 
the lowermoft, though that was clogged with 
a weight of above 430 ounces. 

As for the account the examiner fubftitutes. 
of our phenomenon, I know not whether many 
readers will acquiefce in it. For, not to infiit 
upon the objection, which himfelf takes noticé 
of, that, according to him, the diftended air 
in the receiver fhould draw afunder the ad- 
hering marbles ; his explication fuppofes, that 
there cannot naturally be a vacuum : whence he 
infers that, Neceffe erat, ut lapis ille non aliter 
defcenderet, quam relinquendo poft fe tenuem bu- 
jufmodi fubftantiam, qualis ab argento vivo aut 
aqua fic defcendentibus relingui folet. < It muft 
* needs be, that that ftone could not otherwife 
© defcend, than by leaving behind it fuch a 
‘ thin fubftance, as is lett by quickfilver or 
‘ water defcending-in like manner.’ But 
whereas he adds, that the caufe of the obftinate 
adhefion we meet with in our cafe is, that fuch 
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a fubftance 1s far more difficult to be feparatéd 
from marble than from quickfilver, cr any 
other kind of body; that affertion is preca- 
rious. And though I have tried experiments 
of this nature with {tones of feveral {tzes, per- 
haps an hundred times, yet I never could, find, 
that by their cohefion they would fuftain a 
weight greater, than that of a pillar of the at- 
mofphere that preft againft the lowermott : 
which is a confiderable circumftance, that 
much better agrees with our explication than 
our adverfary’s. And whereas he further fays, 
Unde exifiimo plane, fi perfetté complanata fue- 
rint duo marmora fic conjuntia, ita ut nullus 
omnino atr inter uirumque mediaret, non poffe 
ea ullis humanis viribus ab invicem divelli. 
* Whence I plainly conceive, that if two per- 
‘ fectly polifhed marbles were fo joined, that 
‘no air at all were left between them, they 
* could not be drawn afunder by all the power 
‘ of man.’ I hope I need not tell the reader, 
that whether or no this agree with what he had 
immediately before taught of the feparablenefs 
of a fubtile fubftance, even from marble, fo 
bold and improbable an affertion requires the 
being countenanced with a much-better proof, 
than the only one he fubjoins in thefe words ; 
Uti etiam confirmat exemplum, quod ibidem addu- 
cit author de lamina enea, tabule cuidam mar- 
moree ita adberente, ut & lacertofo juvene, de 
yuis viribus gloriante, non potuerit per annulum 
centro gus affixum inde elevari, ‘* Which al 
‘ is confirmed by the example the author theré 
* brings of a brafs plate fticking fo clofe toa 
‘ marble table, that by a lufty youth, who 
* boafted of his own ftrength, it could not be 
* lifted off by a ring fixed to its centre? Fot 
fure there is great odds betwixt the ftrenpth of 
a man unaffifted by an engine, and the utmoft 
extent of human power. And indeed, ac- 
cording to our hypothefis, and without having: 
recourle to nature’s dreading of a vacuum, the 
cafe is clear.enough. For, fuppofing the plate 
to be of any confiderable breadth, the pillar of 
the atmofphere, that leaned upon it, and mutt 
at the inftant of its defértine the fuperficies. of 
the table all at once be lifted up with it, may 
well exceed the force of a fingle man, efpe- 
cially in an inconvenient pofture ; fince by the 
cohefion of a pair of marbles of about three 
inches diarneter, I did, with my own hands, 
take up above a thoufand and three hundred 
ounces. 


EXPERIMEN T XXXUI, end XXXII. 


GAINST our explication of thefe 
A two, which our author examines toge- 
ther, he objeéts nothing peculiar, but contents 
himfelf to: explicate them by his Funiculus. 
Wherefore neither fhall we need to frame any 
peculiar defence for it, efpecially if the reader 
will be pleafed to refer hither as much of what 
we oppofed to his antmadverfion on the third 
experiment, as is juftly applicable to our prefent 
controverfy. Our author indeed endeavours 
to prove his explication by faying, thar the 
diftended air in the exhauited cylinder draws 


up the fucker with the annexed weight : Zo- 
dem feré modo, quo videmus in cucurbiiulis dsrfo 
egrotantis applicatis, in quibus, extinéfa jam 
flamma, rarefatius aér fe contrabens carnem tam 
vebementer, utt videmus, elevat attrabitque ins 
tra cucurbitulam, * Almoft in the fame manner 
‘as we fee in cupping-glaffes applied ta a 
* patient’s back, in which the flame being ex- 
* tinct, the rarefied air contracting itfelf doth 
* fo vehemently (as we fee) lift up, and draw 
* the fefh within the glafs.’ But that pheno- 
menon Is eafily enough explicable in our hypo- 
thefis, by faying, that upon the vanifhing of 
that heat, which {trengthned the preffure of the 
included air, the {pring of it grows too wealk 
to refift any longer the prefiure of th® ambient 
air; which thereupon thrufts the flefh and 
neighbouring blood of the patient into the cup- 
ping-glafs, almoft after the fame manner, as we 
formerly taught the pulp of the finger to be 
thruft into the deferted tavity of the glafs-tube 
in the Torr icellian experiment. 


EXPERIMENTS XXXIV, XXXV, 
and XXXVI. 


O thefe our author faying nothing but 
[ this, In bis tribus nibil peculiariter occur 
rit bic explicandum, cujus ratio ex jam diffis non 
fatile pateat: * In thefe three there is nothing 
“ occurs to be peculiarly hete explicated, the 
* atcount of which is not eafy from what is 
“already delivered :? we alfo may be al: 
lowed to pretermit them, and pafs on to 


“EXPERIMENT XXXVIL 
O F the appearance of light or whittnefs, 


mentioned ih this expériment, thé exa- 
miner ¢onfeffes, that we have affigned a caufe 
probable enough, by refttrine it to the vehe- 
ment and-fudden commotion of the included 
air. And indeed though I do ftill look upon 
fome of the things ; that Thefitantly propofed 
about this difficult phzenoiménon, but as mere 
conjectures, and though he annexes his expli- 
cation of it, yet I fee not but that it is coinci- 
dent with ours, or not better than it. F or, 
to what I faid of the commotion of, the parts 
of the air, he adds dnly in two or three 
feveral placts' their being’ violently diftended 
which how! it improves’ the explication bf 
the phéehothenon,-I do hot readily fee: And 
whereas hé fubjoins, “Fxifine autem wicenduh 
potius ‘candorem tllim'elfé lumen quoddam vefle- 
xum, quark ibbathm, eo quid (uc teftatur author) 
in tenebrts -non apparéaty fed folum de Hie’ aur 
atcenfa candela : * But I'thinkk, that whitenefs 
* fhould be rather called a feflex than an iA- 
* nate light, becaufe; as the author bears wit- 
‘ nefs, it appears not'in the dark, but only in 
* the day, or by candle-light :’ I ptefumé the 
attentive reader will eafily djicern, that His opi- 
nion is much-what thé fame’ that I propofed 
and grounded on the Yatnd reafon. But ‘the 
chief difficulty in this abftrafe phenomenon, 
namely, why we meet with it but foretimes, 
pur examiner’s explication leaves untouched. 
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EXPERIMENTS XXAVIU, 
and XXXIX. 


GAINST thefe our author makes no 
peculiar objections. 


EXPERIMENTS XL, end XL 


UT in his animadverfions upon thefe, 

having told the reader, that I feem to 
afcribe the fudden extinétion of the included 
animals to the exceffive thinnefs of the air re- 
maining in the receiver, made by the recefs of 
what was drawn out, unfit for refpiration; he 
adds refolutely enough, Verum impoffibile vide- 
tur, ut hujufmodi animalcula ob folun defecium 
crafioris aéris tam cito moriantur : © But it feems 
¢ impoffible, thatfuch animals fhould die fo foon 
¢ only for want of a thicker air.” But gives no 
other reafon, than that they die fo foon, which 
is no more than what he faid in the newly-cited 
words, and befides is grounded upon fome- 
thing of miftake. For the creatures he men- 
tions were a bee, a fly, and a caterpillar, and 
thofe included too in a {mall receiver, which 
could be fuddenly exhaufted : and thefe indeed 
became movelefs within a minute of an hour ; 
but that minute was not (as the word is often 
ufed to fignify in Englifh) a moment, but the 
fixtieth part of an hour. And though thefe in- 
fe&ts did in fo fhort a time grow movelefs, 
yet they were not fo foon killed ; as appears 
by the narrative. The fanguineous animals, 
that did indeed die, were killed more flowly. 
And 1 remember, that having purpofely in- 
quired of a man, (ufed to go under water by a 
the help of an engine, wherein he could carry 
air with him to the bottom of the fea) how 


long he could endure, before he was accuftomed 


to dive, without breathing or the ufe of a 
{fpunge * ? hetold me, that at firft he could 
hold out about two or three minutes at a time : 
which made me think, that divers become 
able to continue under water fo long, either by 
a peculiarly-convenient conftitution of body, or 
by a gradual exercife. And I am apt to think, 
that he did, as men are wont to do, when he 
{aid two or three minutes, mean what is indeed 
a much fhorter time than that, when exactly 
meafured, amountsto. For, havin g purpofe- 
ly made trial upon a couple of moles, that were 
brought me together alive, one of them in- 
cluded in a {mall, though not very {mall, re- 
ceiver, was between two. and three minutes in 
killing ; whereas the other being immediately 
after detained under water, did not there con- 
tinue full a minute and a quarter, before it fi- 
nally ceafed from giving any fign at all of 


-Jife. By which trial it may appear, that it 1s 


not impoffible, that the want of refpiration 
fhould difpatch an animal in as little time as is 
mentioned in the experiment I am now defend- 
ing. And indeed our author either fhould 

e proved, that it is not poffible for the 
‘vant of air to deftroy animals fo foon, or 
fhould have given us fome better account of the 
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pheznomenon. For whereas he teaches us, 
that, according to his doétrine, the little ani- 
mals above-mentioned were fo foon killed ; 
Quia per rarefattam illum aérem Jefe contraben- 
tem extraiius fit eorum balitus: ‘ Becaule by 
¢ the felf-contraction of the rarefied air their 
‘ breath is drawn out of their bodies:’ I fee 
not, that hereby, if he explicate the pheno- 
menon otherwife than we, he explains it bet- 
ter ; for he feems to {peak, as if he thought, his 
halitus to be fome peculiar part of the animal, 
in which his life refides. And befides, - he 
feems not to confider, that whereas, according 
to me as well as according to him, the air 
contained in the lungs, (fuppofing thefe ani- 
malcula have any,) muftin great part pafs thence 
into the receiver ; (for whether that be done 
by the fpring of the air itfelf, that was har- 
boured in the lungs, or the traction of the 
more rarefied air in the receiver, is not mate- 
rial in our prefent cafe ;) the examiner muit, as 
well as I, render a reafon, why the extenuation 
or recefs of the halitus fhould caufe the hafty 
death of the included animals ; and condemn- 
ing my conjecture, he ought to have fubftitu- 
ted another reafon, And though he fubjoins 
thefe words, and concludes with them ; dque 
hinc quoque orte funt vebementes ille convuif- 
ones, quas ante mortem paffas effe aviculas qua/- 
dam memorat ibidem author : © And thence allio 
© arofe thofe vehement convulfions, which the 
‘ author there mentions certain {mall birds to 
‘ have endured before their death :’ Yet I doubt 
not but the reader will think it had not been 
amifs, that the author had more intelligibly re- 
duced thefe tragick fymptoms from his af- 
fumption, for the fake of thofe, that are not 
anatomifts. and phyficians enough to difcern 
how his Funiculus could produce thefe effects. 

For my part, as.in the 41ft experiment 1 
tendered my thoughts concerning refpiration 
but doubtingly, fo I am yet unwilling to de- 
termine refolvedly in a matter of that diffi- 
culty. 


EXPERIMENTS XLII, and XLUL. 


N his examen of thefe two laft of our phy- 
fico-mechanical experiments, the. author 
contents himfelf to endeavour to explicate the 
haenomena recited in them by the contraction 
of the rarified air; which, according to him, 
endeavours to draw up the fubjacent water out 
of the phial, whereby it vehemently diftends the 
s of that water, as he taught in’ the like 
cafe upon the 2oth experiment. But fince we 
have already confidered his animadverfion upon 


that, although this prefumed diftenfion of the 
‘water is not vifible, that we have obferved, 


when cold-water, that has been at firft freed 
from his interfperfed air, is put into the re- 
ceiver, notwithftanding that the Funiculus 
fhould in that cafe alfo diftend it; we are fo 
afraid of tiring out the reader’s patience by the 
frequent repetition of the fame things, that we 
will leave it to him to judge, which of the two 
explications, the examiner’s or ours, is to be 


. preferred, 


* See more concerning this objection in the anfwer to it, as it is propofed by Mr. Hobbes, 


Sprinc avd WEIGHT Of the AIR. 


preferred, without troubling him and ourfelves 
with defence of accounts, againft which our ad- 
verfary does not here make any peculiar ob- 
jections. - - 
Awp thus have we by God’s. affiftance con: 
fidered what the examiner hath been pleafed to 
oppofe, either againft our particular explica- 
tions, or againft the hypothefes, that divers of 
them fuppofe: wherein I have been the more 
particular and prolix, becaufe I would willingly 
excufe my felf and others from the trauble of 
any more difputes of this kind. I hope there 
is not in my anfwers any thing of afperity to 
be met with; for I have no quarrel to the per- 
fon of the author, or his juft reputation ; nor 
did intend ro ufe any more freedom of {peech. 
in the anfwering his objections, than his re- 
folute way of propofing divers of them made it, 
on thofe occafions, needful for the caution of 
thofe readers, who are not acquainted with our 
differing ways of writing, and perhaps have 
not obferved that fome men are wont to con- 
fidet as much what they propofe but with a 
perhaps, or fome fuch expreffion of diffidence, 
as others do what they deliver far more refo- 
lutely. And though being very far from be- 
img wedded to my opinions, I am fuill ready to 
exchange them for better, if they thall be duly 
made out to me, (which I think it poffible 
enough they may hereafter be3) yet peradven- 
ture the reader will think with me, that the 
examiner has-not given me caufe to renounce 
any of them, fince the objections he has pro- 
pofed againft me have been fufficiently anfwer- 
ed, and fince the hypothefis he would fub- 
ftitute in the room of ours (befides that it is 
partly precarious) fuppofes things, which divers 
of the eminenteft wits of our age (otherwife of 
differing opinions) profefs they cannot admit, 
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PTAHE chief arguments of the author of a 

certain treatife.De carporum infeparabili- 
tate, whereby he endeavours to invalidate the 
hypothefis of the weight and {pring of the air, 
and to fet up and eftablifh inttead thereof an 
unintelligible hypothefis of attraction, perform- 
ed by I know not what: ftrange imaginary 


Funiculus, are only five; two againft the for-- 


mer, and three for the latter, The firft of 
which is, that the weight and {pring of the air 
are not fufficient to perform the effects afcribed 
‘to them: the fecond, that could they be per- 
formed by that hypothefis granted, yet the 
way of this’ ftrange {pring it felf is not intel- 
Jigibly explained or explicable by the defenders 
of it. Now the former of thefe being little 
elfe but a bare affirmation, and the latter bear+ 
ing fome fhew of demontftration, .I fhall en- 
deavour td examine it as I find it fet down in 
his 20th, 21%, 224, 234 and 24th chapters, to 
which (efpecially the23*) he very often in his 
book.refers the réader for fatisfaction; pretend- 
ing there to evince, that rarefaction cannot be 
amadé out any otherwife than’ by fuppofing ‘a 
body tobe in 2, 3, 45 10, 100; 1600; ‘LOGOOGO 
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or fo much as underftand: whereas the weight 
and fpring of the air are mot denied by our 


author himfelf, and are demonftrable by experi-_ 
ments, that are not controverted, betwixt us.-~ 


Which things I reprefent for the defence of 
what I think the truth, and not to offend my 
learned adverfary, who fhall have my free con~ 


fent to be thought to have failed rather in the - 


choice than in the management of the contro- 
yerfy. Though, fince this paffes for his firft’ 
book, and fince, confequently, he is not like to. 
have been provoked, or engaged in point of 
reputation, to challenge me or, any of thofe far 
more eminent perfons he has named among 
his adverfaries; [ am.induced by the feverity, 

wherewith I have known eminent irtuofi 
{peak of his attempts, and particularly of his 
Funiculus, to fear, that fome of thofe he has 
needleflly oppofed, will be apt to apply to him 
that of St. Aufin againft fome of his adverfaries, 
that had difputed againft him with much more 
fubtilty than reafon, In mala caufa rion poffunt 
aliter, at malam caufam quis eos coegit babere'? 
‘In a bad caufe they can do no other ; but 
‘ who compelled them to undertake a bad 
¢ caufe?? But this notwithftanding, 1 am, as 
I was going to fay, content, my adverlary 
fhould be thought to have faid for his prin- 
ciples as much as the fubjeCt will bear, nor 
would. I have it made his difparagement, that 
I have declared that his whole book has not 
made me-depart from any of my opinions or 
explications, fince his hypothelis and mine be- 
ing inconfiftent, it may be looked upon as 4 
fign rather that each of us have, ¢han that ei- 
ther of us have not, reafoned clofely to his 
own principles, that the things we’infer front 
our contrary fuppofitions dg fo, generally dif- 
agree. _ | 


9 


of places at the fame inftant, and adequately to 
fil] all and every one of thofe places; 

Frrsr. therefore, we will examine his ne- 
gative, and next his affirmative, arguments fof 
this ftrange hypothefis. De 

His negative I find in the 2ath chapter, 
~where he endeavours to.confute the two ways 
of explicating the rarefaction and {pring of the 
air, namely, that of :the. Vacuifts and that of 
the Plenifts. - on 

Concerwnine the firft of thefe, we find hina 
conclude it impoffible, firft, becaufe he had: be- 
‘fore proved, that there can. be no vacuum, 
-which being; done by a circle (viz. there is. no 
-vacuuminthe tube, becaufe nature abhors a va- 
cuum, and we fee nature abhors a vacuum, be- 
caufe the will not fuffer a.vacuum in the tube 
‘above the mercury, but, to.prevent it; will con- 
tinually fpin the quickfilver into fuperficies; and 
never diminifh ‘the bady of, ic), will fuffer me 
to pafs to his next; which is; that this way is 
-falfe; becaufe inthe experiment of the carp’ 
‘bladder the air is: rarefied 1000 times bigger 
nay; in refpeét of the body, of gold, it has 
.1000000 times lefs matter in equal fpaces. And 
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this, fays he, is a phenomenon, that is im- 
poffible ever to be made out by interfperfed 
vacuities. Now that the Vacuifts cannot 
préfently, by fo bold an affertion as this, be 
made to forfake ‘their principles, he may 
perceive by thefe following - folutions, which 
I thall give of all the plizenomena he recites, 
flowing naturally from an hypothelis;that Ifhall 
for the préfent affame. Let vis fuppofe then 
the particles of bodies, at leaft thofe of the 
air, to be of the form of a piece of ribbon; 
that is, to be very long, flender, thin and 
flexible laminée, coyled or wound up together 
as a table, piecé of ribbon, {pring of a watch, 
hoop; or the like, are: we will fuppofe thele 
to have all of them the fame length, but fome 
to have a fttonger, others a weaker pring. 
We will further fappofe each of thefe fo eoyled 
tip to have fuch an innate circular motion, as: 
that thereby they may defcribe a {phere equal 
in diameter to their own, much after the man- 
ner ‘that a meridian turned about the poles of 
a globe will defcribe by its revolution a {phere 
af the fame diameter with its own in the air. 
By this circular motion the parts of the /amine 
éndeavouring to recede from the center or axis 
of their motion, acquire a {pringinefs outward 
like that of a watch-{pring, and would natural- 
ly fly abroad until they were ftretched out at 
length ; but that being incompafted with the 
like on evety fide, they cannot do it without 
the removal of them, as not having room fuf- 
ficient for fuch a motion. And the fafter this 
Circular motion is, the more do the parts en- 
deavour to recede from the axis, and con- 
fequently. the ftronger is their {pring or en- 
deavour outward. ‘Thefe fpringy bodies thus 
fhaped and thus moved are fufficient to pro- 
duce all the phenomena he names as impoffi- 
ble to be explicated. And, firft, for the bufi- 
nefs of expanfion, it will very naturally be ex- 
plained by it. As let us fuppofe, for inftance, the 
diameter of thefe {mall coyled particles of the 
air Gwhich being next the earth, are preffed 
upon by all thofe numerous incumbent parti- 
clés, that make up the atmofphete, and are 
‘thereby fo crouded, that they can but very 
little untwift themfelves; let us fuppofe, I 
fay, the diameter of thefe particles to be 
oooseposters of an inch; and then’ to be 
much of the form of thofe reprefented in. the 
4th figure by ABCD: and that thefe par- 
ticles, when a confiderable quantity of the 
preffure of the ambient parts is taken away, 
will fy abroad into a Coyle or zone ten times 
as big in diameter as before; that is, they will 
now be -seoodcecsess Of an inch in diame- 
ter, and appear in the form of thofe in the 
figure expréffed by EFGH. Thefe zones, 
whirled round as ‘the former, will defcribe a 
fphere 1000 times as big in bulk, arid thereby 
fence that fpace from being entered by any: of 
the like zones. This it would do, fuppofing 
thofe fpheres did immediately always touch 
each other ;: but becaufe of their circular ma- 
tion, whenever they meet, they muft necefla- 
rily be beaten, and fly: off from one another, 
and fo require. a yet greater. [pace to perform 
their motion in. This fuppofed, there are no 
I 


phenomena of rarefaction, (which is-enough at 
prefent to anfwer what he: obyects) but may be 
naturally and intelligibly made out. As firft,. 
for that of the fwelling of a carp’s bladder, if we 
fuppofe fome-{mall parcels of the former com- 
prefied Jemime to lie latitant within the folds 
of it, and being much coyled up together. 
{carce to take any fenfible room; this bladder 
in the air will appear to contain very little or 
nothing within it; whereas when the preffure 
of the air is taken off in gdod part from the. 
cnuitfides of it, then thofe formerly latitant par- 
ticles difclofe themfelves by flying open into 
much bigger zones, fo as perhaps to be able to 
defend a thoufand times bigger {pace from be- 
ing entered into by their like or-any other grofs 
particles, fuch as thofe of the bladder. Now 
becaufe the pores of a bladder are fuch as-are 
not eafily permeable by the particles of. air, 
therefore thefe lurking particles fo expanding 
themfelves muft neceffarily- plump out the fides 
of the bladder, and fo keep them turgid, until 
the preffure of the air, that at firft coyled them, 
be re-admitted to do the fame thing for them. 
ain. 

Next, as for rarefaction by heat, that will 
as naturally follow as the former from this hy- 
pothefis. For the atoms of fire flowing in, in 
great numbers, and pafling through with a 
very rapid motion, muft needs accelerate the 
motion of thefe particles ; from which accelera~ 
fion their {pring or endeavour outward, will be 
augmented; that is, thofe zones will have a 
ftrong nitency to fly wider open, (for we know, 
that the fwifter any body is moved circularly, 
the more do the parts of it endeavour to re- 
cede from the center of that metion,) frem 
whence, if it has room, will follow a rarefaction, 
As for the conveyance of light, that being, a&; 
cording to Epicurus, performed by the local mo- 
tion of peculiar atoms, their motions to and fro 
through this medium will be lefs impeded by 
the rarefied air than by the condenfed ; as in- 
aa upon experiment we fhall really find 


them. 

As for his third objection, drawn'from his 
fippofed attractive virtue of the thus-raréfied 
air, that is quickly anfwered, by denying it to 
have any power at all of attraction 5’ arid by 
fhewing (which is already done) that what ef- 
fects he would have to be performed by the at- 
traction of the included, are really done by the 
preffure of the ambient air. | 

Anp, laftly, the phtenomena of my Lord 
Bacon’s experiment are fufficiently obvious, and 
eafy to be deduced. i. 

“So: then, by granting Epicurus his ptinci= 
ples, that the atoms or particles of bodies have 
an innate motion,; and granting our fitppofi- 
tion of the determinate motion and figure of 
the aérial particles, all the phzenomena of rate- 
faction and condenfation, of light, found, heat, 
&fc. will naturally and neceflarily. follow: and 
the author’s objections againft this firft way of 
rarefaétion will fignify very little. _ _ 

A's to the fecond way of rarefaction by tlie 
intrufion or intervention.of fome fubtile matter 
or gether, into the fpaces,deferted by the rarefy- 
ing particles, which is that’ propofed by tlie 
‘" affertors 
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affertors of a.Plezum, this alfo is by. the author 
condemhed, ahd branded with impoffibility. 
And ‘why? fir, Becaufe “tis (he fays) impotii- 
ble, that te-above-imenticned plizénoriena of 
the carp’s bladder tah be explained by it. Se- 
condly, bétaufe it i8 impoflible to give a reafon 
from it of the ttiipetuous afcent of water adimit- 
ted ‘into an éxhaufted fecéiver. And, thirdly, 
Becaufe it is impolfible to exphcate the phzeno- 
mena of gun-powder. His réafons to confiriiy 
which three impomfibilities, becaufe drawn from 
a there fMiiftakée, OF ifhofaficé of thofe Hypo- 
thefes which have Betti ifiverited by the affer- 
tors of that Opinion, I fhall pats over, and con- 
tent my-felf to éxplaiti a way how thefe im- 
poffibilities may betéme poffibilities, if not 
probabilities, 

Any the way, that Tfhall take, fall be that 
of the mofe actité meéderii philofopher Mon- 
fieur Des Carzé3, publifhed in His Philofophical 
Works: which is this, That the air is a body 
confilting of long, Mendér, Aexible particles, 
pki of Whitléd routid by the rapid motion 
Of the -glbal celejfés, and the fubtile fatter 
of his firft élerment, whereby they are ‘each of 
them enabled to dhve 6t force out of theif 
vortice all fuch other agitated particles. Now 
the fwifter thelé bodies ate whirled fotind; the 
mioré do their flexible patts fly afundef arid 
fitetch themifelves out, and thé modré forcibly 
do they refift the ingtefs of any other {6 apita- 
téd particlés into their vortice ; and confequent- 
ly the flowef their miofidf is, thé lef§ will be 
their refiftante. And becdtife thete is 4 vait 
imutiber of thefe whitled particles lying one 
above afitthet, arid éach particle having its pé- 
Culiar Ey it will tieteffarily follow, that 
the utidermolt (which to maintain théir vortice 
mut refift {6 great a prefitite) tiuft véry much 
be hitidered from expanding themfelves fo fat 
as otherwifé they would; weré there noné oF 
thofeincompafiing agitated particles, that lay 
in thetr way.: and that thofé beifig by any 
fiéans rertiéved, ot they themfelvés by a mioré 
rapid nidtiont oF the particles of their vehicles, 
the fitft and fecond elethent, (which is accord- 
ig to that hypothefis an effect of leat) mioré 
Pviftly and ftrontly whirled round, they pre- 
fently begin to expatid thetnfelves, aiid niain- 
taint a bigger voftice than before. Now to 
Heaps what I jtitt now promiféd, I fhall en- 

avout to give a polfiblé; if not a probable, 
eaule of thé objected phenorieha. And, firft, 
for that af the carp’s bladder, where the air 
i$ tatefled (fays the author) 1000 times, if will 
edfily be explanted by flippofitig the few pai- 
titles of the alt, which (whillt they fuftain 
the pteffure of all the ihcumibent dtmo- 
{phere) incomfpictioutly lurk within the bladdes, 
(each of thertt being ablé to thaintain bur a 
very {mall vortice) to be by the fubfiding 
mercury in the TofticeHian experiment fteéd 
froti the preffttre of thé att, arid’ their riio- 
tiof Cofitintinie the fame (by tedfon that the 
tranfcurfion of their Vehicles is nor at all, of 
very little, Hindeted eithér by the plaf§ or 
bladder) their parts having’ reom to exparid 
thenifeives, will fly abroad to fic exténfiotis, 
as tay pethaps miake a Vortide 1600 fines as 


a 


big in bulk as what they were not able juft be- 
fore to exceéd. Hence the particles of the air 
(being fo grofs as not eafily to pervade the 
porés of the bladder) muft neceffatily dtive 
out thé fidés 6f the bladder to its utmoft 
éxterit, and férve to fill the receiver in che 
Magdeburgick éxperiment. Now, whereas 
thefe particles will by the fame preéffure of the 
aif be reduced to the fame ftate they were in 
at firft, that is, to be thronged into a very 
little room, and thereby be able to maintain a 
véry {niall vortice; the air letin, in tlie Tor- 
ricellfan experiment, reduces the air in the blad- 
der to its former inconfpicuoufnels, as tlie ad- 
miffion of the water in the Magdeburg experi- 
fment does that receiver full of rarefied air in- 
to the bignefs of a hazel-nut. Now the water 
in this laft-mentioned experiment enters with 
a great iffipetuofity, becaufe driven on with 
thé whole preffure of the atmofphere, and re- 
fifted only by the ftmall force of the fo-far- 
tarefiéd air. : 

As for the author’s objeCtion againft this 
Way of rarefaction drawn from the phenomeng 
of gun-powdei, I fhall endeavour to anfwer it 
by fhewitig thein pelfibly explicable by a Car- 
téfian hypothelis. For fiippofing thofe ter- 
ref{trial parts of the Sun-powder to be firft at 
ré{t, and afterwards agitated by the rapid mo- 
tion Of its fitft eléimént, there will be fuficient 
difference of the forrner ahd Jatter condition in 
refpect of extehfion ; and fuppofing the parti- 
cular conftitution of gun-powder (arifing partly 
from the fpectfick forms of the particles of its 
isgredients, nitfe, filphur and chartoal, and 
paitly ftom their proportionate commiftien) to 
be fuch as will readily yield to thé motion. of 
his materia fubtths, fo oon as an ingrefs is ad- 
tiitted to it by the firing of any particular 
parcel of it, the expanfion will be fpeedy 
Enough. 

So then lét us fuppofe a barrel of gun- 
poWder placed in fome clofe room, to fome 
grains of which we will fuppofe fome aétual 
fire to be applied, by which aétual fire (the 
téxture of the powder being fuch) thofe grains 
are fuddenly fired; thar is, many millions of 
pafts, which before lay ftill and at reft, are 
by thé action of the burning-coals fhattered, as 
it were, and put into a pofture ready to be 
agitated by the rapid motion of the materia 


fubtilis : inta which pofture they are no fooner - 


put, that agitated and whirléd fufficiently by 
it; whence follows a vaft expanfion of that 
patt of gun-powder fo fired, For each of its 
parfs being thus whirled and hurried roufid, 
expel arid beat off with gredt violence all the 
contiguous particles, fo as that each particle 
takes up how 1000 times as much elbow-roem 
(if | may fo fpeake) as juft before ferved its turn; 
and ¢onfequéntly thofe that are outermott, take 
every One their way directly from the partel or 
corn they had lain quiet in, being hurtied away 
by the fuddér éxpanfion of the particles that 
lay ext within therm: fo that whatever grain 
or parcel 6f Sun-powder they chance to meet 
With, béfore they-havé loft their motion, they 
prefently fhiver,and put into fiich 2 motion, as 
miake§ therh fit tp receive the aétion of the 
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ypateria fubtilis. 
every where prefent, and nothing flow in per- 
orming its office, immediately agitates thofe 
alfo like the former; fo that in a trice the par- 
ticles of the whole barrel of gun-powder are 
thus difordered, and by the motion the materia 
fubtilis muft needs be hurried away with fo 
great an impetuofity on all fides, as not only 
to break in pieces its flight wooden prifon, and 
remove the lighter particles of the ambient air, 
but huge beams, nay, vaft accumulated maffes 
of the moft compacted ftructures of ftone, and 
even fhake the very earth itfelf, or whatever 
elfe ftands in its way ; whofe textures fo clofe, 
as not to give its particles free paflage through 
its pores. This underftood, I fee not, firft, 
what the author’s three arguments, brought to 
prove his objection, fignity 5 for there are no 
more corpufcles in the room before the gun- 
powder is fred than after, nor is there any more 
matter or fubftance, beforé the fides of the room, 
by yielding, give place for the external fluid 
bodies to fucceed, and the only change is this, 
that the globuli fecundi elementi (as he calls 
them) are expelled out of the room, and the 
‘materia primi elementi facceeds in the place of 
it. Nor do I fee, fecondly, what great rea- 
fon he had for his grand conclufion, Hee abun- 
a demacnftrant, rarefattionem per hy ufmodi cor- 
pufcula nullatenus poffe explicari. 

-"Efavinc thus examined the author’s firft 
arguments, that rarefaction cannot be made 
out by any other way than his; we shall find 
his other, which he brings to eftablifh his own 
lypothefis, much ofthe fame kind. As, firft, 
that his way of rarefaction implies no contra- 
diGion: for if the affirming a body to be 
really and totally in this place, and at the fame 
‘time to be really and wholly in another, that iS, 
to be in this placé, and not to be in this place, 
be not a contradiGtion, I know not what is. 
Nekt, that fome learned fchoolmen have 
thought fo; to which I anfwer, more learned 
men have thought otherwife. And, laftly, 
that there are very plain examples of the like 
nature to be found in other,things; of which 
he only brings one, viz. that of the Rota Ari- 
ftotelica, which upon examination we fhall find 
to make as little to the purpofe as any of the 
other. 


An Explication of the Rota Ariftotelica. 

6 hae: great problem of the Rota Arifo- 
' telica, by his explication of which he 
retends,not only to folve all the difficulties con- 
cerning local motion, que philofophorum inge- 
nia haétenus.valde exercuerunt, but to give an 
inftance for the confirmation of his unintelligi- 
ble hypothefis of rarefaction, wherein there is 
extenfio feu correfpondentia ejufdem rei ad locum 
nunc majorem, nunc minorem; we mdy upon 
examination find to be either a paralogifm, or 
‘elfe nothing but what thofe philofophers faid, 
whom he accounts gravelled with it. Of this 
fubject he begins in his 25th chapter, where, 
after he has fet down a defcription of it, he 
makes an inftance in a cart-wheel; Rem ante 
venlos ponit rota alicujas turrus, ejufque umbd 


Which fubtile matter being’ feu lignum illud craffum <8 rotundum, cui infim 


guntur radii, fiquidem dunt progrediente curru 
ipfa rota circumduta déferibit in fubjetta ter- 
a orbitam fibi equalem, umbo ille defcribit in 
fubjetto atre orbitam' (I fuppofe both here and 
before he means Jineam) fe multo longiorem, 
utpote equalem orbité totius rote, licét ipfe 
non nifi femel quoque fuerit circumvolutus, (As 
for what he fays, that ‘the nave muft he fup- 
pofed to pafs through the air, and hot to touch, 
a folid plain, I do not yet underftand the force 
of his reafon, rior why he fets it down, mak- 
ing nothing to his prefent purpofe, unlefs it 
were becaufe he did not well underftand the 
thing.) In which, fays he, the great difficulty 
is to explain how the’nave fhould’be fo turned 
about its axis, ut partes fuas fucceffive applicet 
linea duplo plures partes habenti, idque motu per- 
petuo ac uniformi né vel ad oculum inftar inter- 
rupto, Which how true, and what great oc- 
cafion he hadto wonder at the {olution of that 
problem by the example of a man ftanding ftill 
and another walking, we shall find by and by, 
when we come to explain the problem: but 
firft I fhall examine his hypothefis and explica- 
tion. And firft, he fuppofes time to confift of 
a deterrhinate number of indivifibles, (that.is, 
fuch as have neither prius nor poferius includ- 
ed in them) which hé calls inftants. And 
next he fuppofes the prafentiam localem feu ubi- 
cationem cujuflibet partis indivifibilis © virtuali- 
ter extenfee effe quoque indivifibilem & virtuali- 
ter extenfam. Which fuppofition, fo ftrangely 
expreffed, is no more than this; that the exten- 
fion or {pace of his indivifibles is alfo indivifible, 
But as for his virtual extenfion, I confefs I un- 
derftand as little what it is, as I verily believe 
he did: and therefore I will proceed to his fol- 
lowing fuppofition. His third therefore is, 
that by how much more rare a body is, by fo 
much the more are its indivifibles virtually ex- 
tended. Hence his fourth is, that though 
thefe indivifibles be réally indivifible, yet they 
are virtually in quotvis partes divifibiles. 
Whence he deduces his fifth principle, that 
fince thefe indivifibles are really indivifible and 
virtually extended, they muft neceffarily be 
moved after the fame manner that other indi- 
vifible and virtually-extended things are. His 
inftances are in the motions of an angel and an 
indivifible piece of wood, which, he fays, are 
both of the fame kind. As for that of angels, 
having no immediate revelation, and a {pirit 
and its actions not falling under fenfe, and not 
having any third way by which to be informed, 
I fhall leave him there to enjoy his fancies. But 
as for that of his piece of wood, we fhall find it 
fafficiently full of abfurdities and contradictions. 
And firft, he calls it indivifible, but why I 
know not, for it is neither really nor yet men- 
tally fo: not mentally fo, by his fourth principle, 
where he fays that it is virtualiter in-quotuts 
partes divifbiles, by which word -virtualiter 
he means the fame thing with mentaltter, or 
nothing. Nor, fecondly, is ‘it really fo: for 
then (according to the main bufinefs of his 
book, as may be gathered from the firft words 
of his title-page, Yraéfatus de corporum infepa- 
tabilitate) it would be impoffible, that any 
thing 
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thing in the world fhould be divifible; for he 
making an infeparable continuity, and that 
bodies will rather be (I cannot tell how) 
frretched beyond their own dimenfion iz inf- 
xitum, than part from one another; a body 
may as foon pafs through the dimenfions of any 
one indivifible, as pafs between two. Next, 
Fie grants in the ftrange ftretching or rarefaction 
of thefe indivifibles a temporary motion of the 
condenfed dimenfion; whence there will fol- 
low, that there mutt be diftiné places or #02’5, 
it mutt be terminus a quo, terminus ad quem, 
&? medium. And next, it were impoffible to 
divide a line into two parts, fuppofing it con- 
fitted of an unequal number of indivifibles; as 
if 101 indivifibles of exceedingly-rarefied air 
fhould be extended in Jength an inch, it were 
tmpoffible to divide that inch into two equal 
parts. I might run over many more, but it 
would be too tedious to be here recited. As 


for his indivifible parts of time, thofe alfo mutt | 


neceflarily be in quotvis partes divifibiles; for 
elfe the fame body or indivifible muft neceffa- 
rily be in divers places at the fame‘inftant. But 
becaufe he can fwallow, nay confidently affirm, 
this and many other fuch like contradictions 
and abfurdities, I am not willing to. mention 
them; andI think it would have made more 
for the author’s reputation, if he had done fo 
too. As for his laft chapter, where he applies 
thefe principles to the explication of the Rota 
Ariftotelica, 1 have not here time to fet down 
all the abfurdities, that any one that has but a 
{mattering in the mathematicks may obferve: 
as, fotnetimes half an. indivifible part ofa cir- 
cumference may touch an indivifible of a line, 
fometimes one may touch half, a quarter, a hun- 
dredth part, a whole one, two, ten, a hundred, 
éfc. at the fame inftant; nay, an indivifible 
of a circle may be all of it in a thoufand places 
together, and the like. And this he brings 
as a great argument to eftablifh his hypothefis 
of.rarefaction, pretending it to compiife many 
genigma’s and yery great difficulties; whereas 
the thing is very plain and eafy, and contains 
no fuch obfcurities. For if, for example, we 
fuppofe a wheel A BC D to be moved in a di- 
rect motion from A IC to K LM, every point 
of it retaining the fame pofition to that line, that 
they had at the beginning of their motion, 
each of the points AE TGC will ona plain, 
or in the medium it pervades, pafs through 
or defcribe a line equal to the line IL, and not 
only all the points lying in the line AIC, but 
all and every point of the whole area of the 
circle: this muft nceffarily happen, if the diame- 
‘ter AIC be moved parallel: to itfelf: but if 
whilft it be thus moved withari equal progreffion, 
it be likewife moved with an equal circula- 
tion, the cafe will be altered:. For then, firft, 
‘each point will by this compound motion de- 
fcribe on the plain or medium either a perfect 
cycloid, ‘as ‘when the wheel ‘makes one perfect 
' revolution, whilft the whole is progrefiively 
tnoved from I to L; or fome piece, as when 
the wheel: has not perfeéted its revolution; or 
more than a’whileone, as when the-circle has 
made more than dne whole revolution; whilft 
it ° oo in’ its: determinate length. i hall 
FOL. 1. 


here only confider the firft, as pertaining more 
efpecially to my prefent purpofe, and in regard 
thetwolatter on occafion may be eafily explicated 
by it. Next, each point of this circle acquires 
from its compounded motion various degrees 
of celerity as to its progreffion, according to 
its various pofition to a pomt, which is always 
found in fome part of the ine drawn through 
the centre of the circular motion perpendicu- 
lar to the progreffive. And it is found thus, 
As the circumference to the radius, fo is, the 
line of the progreffive motion to the diftance 
of the pojnt from the centre. Andthis happens, 
becaufe the’ line of progreffion is equal’to the 
circle deferibed: on that diftance as radius; each 
point therefore of this fmaller cirele, when it 
comes to touch the perpendicular, muft, as to 
its progreflive motion, ftand ftill: this point 
therefore will be the centre of this compounded 
motion. Now becaufe for the explication of 
the Rota Ariftatelica we need not confider any 
other than thofe points, which are tranfient 
through or crofs the perpendicular line, we 
fhall only examine them. Let then in our 
example A be the centre or immoveable points; 
the circumference therefore AB.CD will be 
equal toI L or AK by our-hypothefis. Now 
becaufe the point I, which is the centre of the 
rotation, has only one motion, vz. that of la- 
tion, its celerity will be equal to the fingle ce- 
lerity of the lation; we will therefore put it to 
have one degree C, becaufe it is moved with 
two motions, both tending the fame way, and 
each equal to the velocity of I, muft needs have 
two degrees of velocity. The point F, be- 
caufe moved with two motions, both tending 
the fame way, the one (viz. its lation) being 
equal to that of I, and the other (becaufe it is 
but half as far diftant from the centre of rotation 
as C, and therefore is moved but with half the 
celerity of C, which was-equal to that of I) but 
half as quick, we will put to have one degree 
and an half. By the like method we might 
find the velocity of al] the points in the per- 
pendicular, viz. fuch as we have there marked 
fome of them; but it would be too tedious, 
we needing net to confider more than the two 
points A andE, The point at E being moved 
forward by its progreffion-with the fame velo- 
city that I, but by its rotation (which is but 
half as fwift as that of the circle ABCD that 
is double the circle EF GH) being moved 
the contrary way or backwards with half the 
velocity, lofeth half of its progreffion forwards. 
The point in A being by its progreffion moved 
forwards equally fwift with I, and by its rota- 
tion (the circle A BC D being equal to the line 
IL) being carried backwards with equal velo- 
city, muft neceffarily ftand ftill as to its pro- 
greffion. Now having fhewn, that the poine 
A. (being by reafon of its two.equal oppofite 
motions at reft) does only touch a point of 
the line A K, and isnot at all moved on it; and 
that the point E (being carried forward twice 
as faft by its progreffion as it is carried back- 
ward by its rotation, and thereby moved half 
as faft as the point I) does not only touch..the 
line E-K, but-whilft it touches it, is jnoved, on it 


with a progreffive motion half as fwift-as that 
Hh _ Of 
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of I: it will neceffarily follow, that each point 
fituate in E muft neceffarily defcribe a {mall 
line, which is a part of the whole EC. Now 
both the contaé of the former, and the con- 
taét and progreffion of the later, being per- 
formed by an infinite fucceffion of points in the 
fpace of an infinite fucceffion of inftants; I fee 
not any one difficulty of this problem, but may 
fatisfactorily be given an account of by it, with- 
out having recourfe to the hypothefis of the 
determinate number of indivifibles of fpace 
and time, which at beft will only come to this, 
that iz fuch a determinate moment or minute 
fpace of time, (which confifts of an infinite 
confecution of inftants, and has prius and pofte- 
rvius in it; though yet he will call it an inftant, 
and have it to have the fame proprieties with 
an inftant ufed in the common philofophi- 
cal fenfe) fuch a determinate minute corpufcle 
(which though it have extenfion in length, 
breadth and thicknefs, yet will he not admit 
it to be divifible or have parts, no not though, 
according to his hypothefis, the indivifible of 
one body may be rarefied to be as big in bulk 
as a million-of the indivifibles of another, but 
will have it to be called and to bea real indi- 
vifible) will fuccefively pafs over fuch a deter- 
minate foace or length, (which yet he will not 


admit to be divifible, though according to his 
principles it may equalize the length of mil- 
lions of his other indivifibles, nor admit a fuc- 
ceffive motion, but inftantaneous, though that 
does neceffarily put a body into two, three, 
ten, ahundred, &%c. places at once; but will 
have thefe alfo ta be indivifible.) Hafte makes 
me pafs over the abfurdities about the contact 
of a circle and a line, and to comprife.in fhort 
all that great explication he has given of this 
and other intricate (as he calls them) problems ; 
which is this, that the reafon of the celerity of 
the motion of fome one of thefe indivifibles 
above another is, that it paffes through a greater 
part of an indivifible in the fame inftant than 
the flower; that is, in plain fenfe, no more than 
this, One body is fwifter than another becaufe 
itis moved fafter. From whence he draws fe- 
veral corollaries, as that, Hence may be given 
areafon, why an eagle is fwifter than a tortoife, 
viz. becaufe it moves fafter. I fhould have 
folved feveral objections, which maybe brought 
apainft the divifibility of quantity in infinitum; 
but that as all the fcholaftick writers are full of 
them, {fo it is a fubjeét, which we are leaft able 
to difpute of, having very little information of 
the nature of infinity from the fenfes. 
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Dialogus Phyficus de Natura Aeris; 


‘As far as it concerns Mr. BOYLE’s Book of New 
Experiments touching the Sprinc of the Air, &¥¢. ; 


With an Arrenpix touching Mr. HOBBES’s Doédtrine of 
Fluidity and Firmneds. | 


The PREFACE. 


W ‘WAVING, foon after I had begun the- 
: following examen of Mr. Hobbes’s dia- 


logue, been diverted for a good while 
by divers urgent avocations from purfuing it ; 
I was in the mean time informed by learned 
men, (fome of whom keep great correfpon- 
dences with the virtuofi abroad) that my pub- 
lifhing any thing againft his objections would 
not be neceffary, nor was much expected. 
Whereupon I fheuld perhaps have declined ‘re- 


fuming an employment, that to a perfon of my 
humour. could not. be delightful ; but that be- 
fides thofe inducements mentioned at the be- 
ginning of the following treatife, it came into 
my mind, that my adverfary, not content to fall 
upon the explications of my experiments, has 
(by an attempt, for aught I know, unexam- 
pled) endeavoured to difparage unobvious ex- 
periments themfelves, and to difcourage others 
from making them. Which if he could by, his 

dialogue 


The 
dialogue effect, I dare be bold to fay. he would 
far more prejudice philofophy by this one tract, 
than he (and that it may not feem faid to un- 
dervalue him, I fhall add, or any man elfe) can 
promote it by all his other writings. Wherefore, 
though his difparaging of experiments would 
probably have much more authority (efpes- 
cially with confidering men) if he had been the 
author of confiderable ones, or did appear to 
be more than ordinarily flulled in them: yet 
left, for all this, his fame and confident way of 
writing might prejudice experimental philofo- 
phy in the minds of thofe, who are yet ftrangers 
to it, I thought it might not be amifs, both to 
go on with the difcourfe I had begun, and to 
enlarge it beyond what I firft defigned ; and ac- 
cordingly, to the intended vindication of the 
main points of our doétrine, 7he weight and 
foring of the air, which (if I miftake not) we 
have firmly eftablifhed, we have added an Exa- 
men, that otherwife we fhould fcarce have 
made, of the greateft part of the phyfiological 
paflages in Mr. Hobdes’s book, moft of which 
I thought might be rationally queftioned, and 
many of them clearly difproved. And in pur- 
fuance of this, though I did not. perhaps al- 
ways think myfelf obliged to profecute things 
further than the nature of my defign required, 
or to forget, that the matters in difpute were 
not all of an, equal weight’; yet the refléctions 
I have employed will, I prefume, be found 
fufficient to fhew, both that it is eafy even for 
a great wit frequently enough to miftake, and 
much more frequently to mifs of clearly de- 
monftrating what he pretends in matters phy- 
fical, for want of having fufficiently confidered 
the experiments he would be thought to de- 
fpife ; and that Mr. Hoddes’s adverfaries nged 
not be much afhamed of the name he 1s pleafed 
to give them, of experimentarian philofophers. 
It was alfo fuggefted to me, that the dangerous 
opinions about fome important, if not funda- 
mental, articles of religion, I had met with in 
his Leviathan, and fome other of his writings, 
having made but too great impreffions upon 
divers perfons, (who, though faid to be for the 
moft part either of greater quality, or of greater 
wit than learning, do yet divers of them de- 
ferve better principles,) thefe errors being chief- 
ly recommended by the opinion they had of 
Mr. Hobbes’s demonttrative way of philofophy ; 
it might poffibly prove fome fervice to higher 
truths than thofe in controverfy between him 
and me, to fhew, that in the Phyficks them- 
felves, his opinions, and even his rattocina- 
tions, have no fuch great advantage over thofe, 
of fome orthodox Chriftian Naturalifts. But for 
all this, as little as I could grudge to write a 
much longer than the following difcourfe to 
do religion the leaft fervice ; yet thinking it fit 
to leave controverfies of this kind to thofe, 
whom they more particularly concern, I fhould 
{carce, in the introduétion to a difpute about 
the air, have at all mentioned any thing of this 
nature, but that Mr. Hobbes, in the preface to 
his dialogue, is pleafed (though I know not to 


PORE RAR A. GB: 


what purpofe in that-place) to {peak without 
limitation or diftinction (and pee ere un- 
warily enough at leaft) of the things faid in the 
books of naturalifts concerning immaterial fub- 
ftances, (and fure fome things true, at leaft 
that there are fuch beings, as well as fome 
things erroneous, are there faid;) though he 
hath been, by the learned Dr. More, and others, 
publickly accufed to have taught, that it is ab- 
furd to believe, that there either are or can be 
any. Which yet, methinks, he could not do, 
fince elfewhere, and in this very dialogue, he 
builds feveral things in his * philofophy upon 
the creation of the world, and an infinite 
power: And how a thing material can create 
matter, and have an infinite power, I confefs 1 
do not underftand. 

I povsr not but critical readers will think I 
might have excepted againft many more par- 
ticulars in Mr, Hodbes’s book than J have exa- 
mined ; and indeed, about this, [ dare not 
contend with them. For befides that I may, 
through hafte and indifpofednefs to quarrel, 
have over-feen feveral things, which an eye 
either feverer or more attentive would have 
obferved ; I purpofely paft by divers things I 
did not altogether over-look ; partly, becaufe 
I thought it needlefs to queftion them, (having 
no want of other objections) and partly, becaufe 
I could not do fo in few words,’ and was loth 
to engage in needlefs and long-winded difputes : 
and, perhaps, I was too weary of my employ- 
ment, to be willing to {pend many words, when 
I could fafely {pare them. And though others 
will poffibly think it ftrange, thata member of 
the fociety he is fo fevere to fhould not take 
notice of fuch paffags as thefe ; Nam conveniant 
(fays he, {peaking of the virtuofi, that meet at 
Grefham college) fludia conferant, experimenta 
faciant quantum volunt, nift’S principiis utan- 
tur meis, nibil proficient. And again, Ne ilk 
quae dicerent non videntur cogitaffe, fed fortitos 
effe. And elfewhere, Comjicere hinc licet, quam 
Jint boni ratiocinatores, &S que fit ab illis expe- 
Ctanda philofophia naturalis. And (to trouble 
you no more) Ad caufas autem, propter quas 
proficere ne paululum quidem potuiftis nec poteri- 
tis, accédunt etiam alia, ut odium Hobbii, quia 
nimium liberé [cripferat de academits veritatem : 
nam ex eo tempore iratt phyfici S mathematici 
veritatem ab eo venientem non recepturos fe pa- 
lam profefi funt; though, as I faid, fome 
may wonder I fhould filently pretermit fuch 
paflages as thefe ; yet befides what I elfewhere 
fay by way of account of my fo doing, I fhall 
here tell them, that I prefume fome forts of 
readers will more eafily pardon me for neglect- 
ing fuch expreffions, than they will Mr. Hobdes 
for ufing them. And I confefs, I thought I 
fhould find it mere eafy to fay nothing at all 
to fuch paffages, than fay any thing without 
faying fomewhat, that would offend a perfon, 
that could allow himfelf to fay fuch things. 
Though I ignore not, that divers readers will 
much the lefs relifh the following difcourfe, for 
my having, perchance not altogether for want 
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* —Negue hominis philofophi effe cenfeo corperum quorundam, ut falis © ftellarum, mirabiles fupponere magnitudines, contrs 
vera mirabiles exiguitates non admittere, cum virtutis ejufdem infinite fit utraque creare tam maxima quam minina 
Mr. Hibbes in his Dialogue of the Air, page 11. See alfo page 5. and elfewhere. 
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of knowing how to write otherwife, forborn to 
furnifh it with quick and {mart expreffions, 
which are wont to be employed in difputes, to 
expofe or depreciate an adverfary’s perfon or 
caufe, and which are ufually not the leaft 
things, that ferve to amufe fuch readers, and 
engage their attention. But I fear I have much 
lefs need to make excufes for my omiffions, 
than for having, in the following examen, been 
reduced by the nature of my tafk, to fay fo 
many things, which intelligent readers need not 
be taught by me. And therefore fuch fhall 
have my confent to fkip, if they pleafe, the 


- whole difcourfe: which though I could fcarce 


upon fuch an occafion makea very inftructive 
one; yet if they will be pleafed to forgive me 
its barrenne{s, I hope hereafter to avoid the like 
temptations of writing again at the like rate. 
Anp having faid thus much as to the rea- 
fons of my penning the following difcourfe, I 
mutt add fomething, though but little, touch- 


‘ing the manner of it; wherein I hope I have 


not much, if at all, fwerved from what | pro- 
pofed to myfelf; namely, to give an example 
of difputing in print againft a provoking, 
though unprovoked, adverfary, without bit- 
ternefs and incivility, and without purfuing 
thofe things, which how much more foever they 
belong to the perfon of an antagonift than to 
his caufe, are wont to make up a great part 
(if not the greateft) of books divulged on 
fuch occafions. But fince I intend what I 
write for intelligent and ingenious readers, I 
dare expect, that my forbearing to infift on 
fuch things, as I judged wholly extrinfical to the 
opinions and arguments I examine, will be af- 
cribed to the true caufe. that my difcourfe will 
not be thought to have the lefs of reafon for 
having the lefs of paffion; and (efpecially) that 


my filence as to thofe things, that are {fpoken 
to the difparagement of the illuftrious com- 
pany, that meets at Grefham College, will be 
looked upon only as an effect of my judging it 
fit to leave them the full liberty to right them- 
felves, if they think it worth while, by {ome bet- 
ter pen than mine. And if Mr. FZoddes thinks fit 
to fay any thing to the following difcourfe, it 
will not be amifs, that his reply be as inoffen- 
five as have endeavoured to make my examen. 
For having difpatched as much asI think re- 
quifite to fay of this controverfy myfelf, and 
having other (and I hope better) employments 
for my leifure hours, if Ican get any; I muft 
leave the further difputes, if any fhall arife, to 
be managed by others, who, if Mr. Hobbes 
refufe to imitate my way of writing, will poffi- 
bly make no fcruple to imitate his, and put 
him in mind of that law of Ve/pafian, upon 
which himfelf would be thought to ground 
that heap of ftrange titles he beftows upon the 
two learned Savilian Profeffors *, That it zs 
unlawful to give ill language firft, but civil and 
lawful to return it.. Ihave but one thing 
more to add; which is, that I would not be 
fo far miftaken, as tobe, upon the account of 
what I have written againft my two adverfaries, 
looked upon as a perfon wedded to his opini- 
ons: for not having hitherto learned, that either 
of their books has yet made profelytes ; I pre- 
fume it will not be wondered at, that they have 
not made me one. And though the two learn- 
ed authors I have anfwered, have given me no 
caufe to retract any of my opinions; yet as it 
is not improbable, that others reafoning upon 
better principles may do what thefe have not 
done, fo I am ftill of the fame temper I was of, 
when I ufed to propofe my thoughts but as con- 
jectures. 


EF xX A 


M E N 


Of the greatett part of Mr. HOBBES's 


Dialogus Phyficus de Natura Aeris. 


CHAP. I. 


~The occafion and fcope of the prefent treatife. 


EETING the other day with a trea- 
tife then newly publifhed by Mr. 
Hobbes, and intitled Dialogus phyficus 


M 


de naturéd aéris; the name of the author, the 


fubjeét of the book, and the information I had 
a good while before received from his friends, 
that he was writing againft me, invited me to 
perufe it, as adifcourfe, wherein I might probably 
find .myfelf concerned: nor was I deceived in 


* So go your ways (fpeaking to Doéttor 7. Wallis and 


my expectation. For having curforily paffed 
through it, I readily found, that though I be 
not exprefly named there, and though fome 
things in the title-page, and fome others in the 
book itfelf, feem to make the chief defign of 
it to be the difparagement of the fociety, that is 
wont to meet at Grefham College; yet the ar- 
suments are for the moft part levelled at fome 
writings of mine, publifhed, fome of them, the 
year before, and fome of them this laft fpring; 
as the Experiments, whofe explications he ts 
pleafed to cenfure, do all along declare. I 
confefs 

Doétor §. Ward) you uncivil ecclefiafticks, inhumane di- 


. yines, dedoétors of morality, unafinous collegues, egregious pair of Ifachars, moft wretched Vindices and Indices A- 


cademiarwn ; and remember Vefpafian’s Law, &c. Mr. Hobbes’s Lefion 6. p. 64. 
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confefs I was famewhat {urprised to find, that 
Mr. Hobbes, Whom if my beoks Have at all 
mentioned, .it has -bsen with -efpect, fhould 
fall upon a perfon, that had not provoked hims 
whillt duch smathenaaticians as ‘Dr. Wallis, Dr. 
Ward, Tacguet, and Adorenss (men-amiuch too 
famons tod be defpicable adverfaries) having a 
good while ‘ince profeffedly and unchallenged 
written againit him, ke hath yet the whole 
difcourfes of fame, and fo great a part ‘of the 
objections of the others, te reply to. And 
it fomewhat added to my wohdet, that a writ 
ter of politicks fhould caufelefly and neediefly, 
for aught 1 can Jearn, fall upon a fociety, 
whereot, befides many other perfons of quakty 
and men of parts, his own teat patron, and 
my highly ete and Jearned friend, the 
Earl of Devonfhire himéelf, is an illuftrious 
member, And as for me, I fhall not fcruple 
to confefs, that Icould have been well énouph 
contented Mr, Hobbes had {pared this dialogue, 
partly becaufe I have a natural indifpofednef& 
to contention, partly becaufe I am at prefént 
diftracted by ftore of other entployments both 
of a publick and a private nature, (and parti- 
cularly by the publifhing of three or four books 
of diifering fubjects, and printed in feveral 
places 5) partly becaufe Mr. Alebbes’s objections 
are of fuch a nature, that perhaps my replies, 
though as fhort as (my defign mentioned in 
the preface confidered) I ¢an conveniently 
thake them, will amount to a longer. difcourfe, 
than moftreaders will think the objeétiohs need# 
ed; and partly-too, becaufe Mr. Hobbes is plea: 
fed to write of divers worthy and Jearned men 
in fo depreciating, and of himfelfinfo differing 
a way, that I fear I fhall find. it fomewhat un- 
eafy to retain (under fuch provocations to de- 
cline it) the civility I am wont, and am defi-: 
rous to write with; and thatI rhuftalmoft de- 
{pair of diffenting without an.abfolute rupture 
from a perfon, whofe way of difcoutfing; 1s 
fuch, that though I fhall not give m any epi- 
thet, yet 1 confefs it leaves me but little hope, 
that 1 can oppofe him without angering, him. 
Bur however, becaufé if I can (as I intend’ 
to de) fo far comply with my inclinations and 
my cuftom, as to wave perfonal and intrinfic 
matters, and reftrain myfelf to the examen of 
the argumentive part of his difcourfe, my 
reply will not need to bé.prolix;, and becaufe 
he has vouchfafed rather to fingle out a young® 
writer, whofe books (at leaft of matters philo= 
faphical) do but begin. to appear in the wortd, 
than te defend himfelf againf thofe illuftrious 
enemies, upon. whom he might expect to gain, 
much more honour; and becaufe Ma. Hodtes’s 
name may with. fome readers give his argu- 
ments. an efhcacy, which:-their own nature could 
not confer on. thems I muft refolve:to fubmis 
ta what he and my concern for the. truths he 
rejects. impofe upon me. But to fhorten as 
much as Lcan.a worl, to which I can allow bue 
very little tume, it willbe expedient, before I 
defcend to, the examination of particulars, to 
premife three or four advertifements touching 
the oceafion and the nature of the controverfy, 
that I might not be reduced: to’ a’ frequent andi 
unwelcome inculeation of the famethings: 


ou. I, 


CHAP. I. 


Of fome -miftakes af Mr. Hobbes touching 
matters of fatt, and the author’ s dottrine. 


ND fit, whereas Mr. Hobdes is pleafed 
A to wfite, as ifthe explications and ex- 
periments to be met with ih ‘the phyfico-mecha- 
nical treatife he cenfixres, were thofé of the whole 
fociety at Graham Colleges I matt do them that 
rightto declare, thatthis way of proceeding. isma- 
nifeftly grounded upon a Miftake. I will-noraf- 
firm, thatthe miftake was wilful, that Mr+Hobdes 
might give himfelf a pretence to quarrel with 
thetn, (who have hitherto fufpended the decla- 
ning themfélves as a Sdciety) in the controvert= 
ed points. Butthere are fome, that think Mr. 
Hobbes wight very éafily have avoided this 
miftake, fince the book he cenfures was 
publithed (and perhaps taken hotice of by moft 
of the virtuofi hére) fomé months before the 
fociety was béguh. Aid the experiments thém- 
felves had beén, Iéng Befoté the book came 
forth, not only feen and difcourfed of by di- 
vers learnéd meh and illuftrious perforis, but 
had the hoidur to have our great monarch of 
the virtuofi, as well as of Great Britain, for a 
fpectator. And though poffibly divers of the 
learned members of out affembly may have no 
unfavoutablé epinion 6F what I have delivered 
in that bok; yet the affembly, as fuch, has 
been fo fat from adoptibg or owning my 


opini6fis as theirs, that it has with approbation - 


been propofed #inbhg thtrh, to repedt the éx- 
periitiénis; and tdke a review of the eX lica- 
tions, that wpoh 4 {ttict examen of the feverii 
opihions, afd the objfettibris that could 6& 
brotight in agaihft them; thty might fe, what 
judgment will be fit to be paffed on them. 
And although thete be Very few philofophers, 
whofe patts rtiay make their acer mioré 
formidable to me; re to comply with their 
defign, whatfoever thé event might bé, I pré- 
fented them: the eneihé it felf, F had thade ufe 
of ahd defcribed in my book ; chtfing rather 
to undergo their eénfures, than want tliei¢ in- 
ftructions.. By which it may appear, upon how 
little grotind Mi, Afoddes has thought fit to 
impute to the fotiety thofe opinions, which 
(how efroneéus foever he is pleafed to think 
them,) I wiuft owt to be mine, And this 
juftice Ithe rather doit, becaufe iris all, that 
kam to do #4 this treatifé off their béKalf, not 
only for thé redfons above titimated, but be- 
cate the vindiéation of fuch araffeinbly againit 
Mr. Hobbes deférvés x better pén than fine, 
though it doth hot need it. Dy 
SEconpE¥, Undertaking then the deferice 
of my own Caine; without interefting’ thém in 
my qiarrél, F miuft néxt admontth thé réader, 
that whereas: Mr. Hobbes writes, as if the néw 
experiments were devifed,- or at léaft employed, 
to prove a vacutint; heis mé chis likewifé mit 
taken. ot nédither has tht foridry declared 
éither for or agaiiit a: vacdum, not havé I: 


hay, 1 Have dot only forborn to’ profels riy (elf 


aVacnits 6fa Plant: bud P hav’ in fit place 
of my epillle esesely faid; that I referved the 
declatiggé= 6f Hi owt: opinion touchite dat 
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An Examen of Mr. Hosses'’s 


point to another difcourfe, (which as yet is not 
publifhed.) Wherefore Mr. Hoddes either in- 
jurés or miftakes thofe, whom he will needs 
make his adverfaries, when he reprefents the 
new experiments as demontftrations alledged 
by profeffed Vacuifts to difprove the fulnefs of 
the world, And though | fhall be obliged in 
the following difcourfe to rejeét Mr. Hobdes’s 
fuppofition of a plenum; yet I intend not there- 
by to declare, whether or no I do abfolutely 
allow a vacuum. But that, which I drive at, 
and which alone my prefent work exacts, 1s 
to fhew, that I may reafonably oppofe the. hy- 
othefis of a plenum, as it is ftated by Mr: 
Tobbes: and confequently, unlefs he had better 
proved it, 1 may very well refufe to let him 
take it for demonftrated. But I intend not to 
queftion, whether, or no, other Plenifts may 
not have better arguments than his principles 
have fuggefted to him: nor to deny but that 
the Cartefians may, without granting a vacuum, 
give a more plaufible account, (whether true 
or no) of divers of the phenomena of our en- 
gine, if they will add; as fome of them of late 
have done, the {pring of the air to their hypo- 
thefis, that the celeftial matter, of which the air 
does in great part confift, is fubtile enough 
freely to pafs through the pores of the clofeft 
bodies, and even glafs it felf. 
As for the affertion non dari vacuum, though, 
as I faid, I need not in this place declare my 
felf either for or againft it, yet I confefs I do 
not find, that Mr. Hobdes, though all along this 
difcourfe he argues from this principle againft 
thofe he thinks Vacuifts, has demonttrated it. 
For in his book De corpore (though a main 
part of it depends upon the plenitude of the 
world) he has, that 1 remember, but one pofi- 
tive argument (indeed he thinks that unan- 
fwerable) to evince it. And that is drawn 
ffom this experiment: ‘ That if a gardener’s 
‘ watering-pot be filled with water, the hole 
at the top being ftopped, the water will not 
flow out at any of the holes in the bottom : 
but if the finger be removed to let in the air 
above, it will run out at them all; and, as 
foon as the finger is applied to it again, the 
water will fuddenly and totally be ftayed 
again from running out. The caufe whereof 
({ubjoins he) feems to be no other but this, 
that the water cannot by its natural endea- 
vour to defcend, drive down the air below 
it, becaufe there is no place for it to go 
into; unlefs either by thrufting away the 
next contiguous air it proceed by continual 
endeavour to the hole at the top, where it 
may enter and fucceed in the place of the 
water that floweth out ; or elfe by refifting 
the endeavour of the watér downwards, pene- 
trate the fame, and pafs up through it.’ 
Bur this experiment, as an obvious one, 
and without dreaming that Mr. Hoddes had laid 
fuch ftrefs upon it, I have incidentally an- 
fwered in what I fay in two or three paflages 
on the thirty-third experiment of my epittle ; 
but afterfound, that it had been more fully 
anfwered (but upon grounds, fome of which 
I do not need) by my learned friend Dr. Ward, 
with whom I thus take Mr. Hobdes’s argument 


a 
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to pieces. The caufe, according to Mr. Hobdes, 
of the fufpenfion of the -water in the veffelis; 
that the water cannot thruft- away the air. 
2. And it cannot thruft that away, unlefs air 
fucceed in its place. 3. But air cannot fucceed 
in its place, unléefs either by getting tn at the 
upper orifice, or at the holes that perforate the 
bottom. By which view of the argument it 
appears, that the main force of it lies in'thé 
fecond propofition: but neither doth he de# 
monftrate that, (which omiffion might excuféd 
us from any further anfwer,) nor indeed do I 
think it true. For if the watering-pot were 
tall enough, what reafon is there, why the 
water fhould not run out at the holes of it? 
as Monfieur Pa/chaill’s experiment mentioned 
in my epiftle manifefts ; that though in a glafs- 
tube hermetically fealed at one end, and feveral 
umes as long as a watering-pot, the water will 
not fall down, yet it will; if the tube exceed 
two or three and thirty foot, or thereabouts. 
And indeed the fufpenfion or defcent of the 
water depends upon the proportion betwixt 
the weight of the aqueous pillar, that tends, 
downwards, and the refiftance or preffure of 
the air, that can come to bear againit it. For 
as, on the one fide, when the height of that’ 
pillar is fo increafed, as that it can outweigh 
the atmofpherical cylinder, that oppofes its de- 
{cent, it will flow out till thofe two cylinders 
come.to an zequilibrium ; fo, on the other fide, 
if inftead of increafing the length of the cy- 
linder of the water, you leffen the preffure and 
refiftgnce of the air, the water will likewife 
defcend, though the pillar be very fhort, as I 
have fhown in the nineteenth experiment ; 
where, by withdrawing fome of the air in the 
receiver, and thereby weakening its fpring, 
the water, in a tube hermetically fealed at one 
end, of but about four foot long, fubfided 
about three foot; though that the fpace relin- 
quifhed by the water was not full of air, as 
Mr. Hobdes’s argumentation requires it fhould 
he, may be proved by what is there added, 
‘ that by letting in the outward air, when the 
© water was funk fo low, it was immediately 
‘ impelled up again to the higher parts of the 
© tube.’ 


Anp indeed: (as I elfewhere difcourfe) it m fre 


feems to me a difficult matter for thofe, that Dialogues 
reject, as Mr. Hobdes juftly does, that conceit of heat and 


of nature’s abhorring a vacuum, and making 
it, as it were, her bufinefs to hinder it, to 
prove there can be no vacuum at all by any 
particular experiment, For if the fulnefs of 
the world be not made neceflary, ¢ither by the 
nature of body in general, or by the defign of 
the author of the univerfe, it can fcarce be 
eafy to prove by a particular experiment, that 
no human force or art can contrive a way of 
overcoming, at leaft for fome time, and as to 
fome fpace, either the’ gravity of fluid bodies, 
or whatever other quality of the air or water 
it is, by which the contiguity of the neighbour- 
ing parts of the world is wont to be maintain- 
ed. As we fee the water, that will not defcend 
even in a tube of thirty foot, (and thereby has 
made men think it will never defcend whilft 
the air is not permitted to fucceed it,) may, by 

our 
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Chap. 2. 
our engine, be brought to fubfide in a tube of, 
about a foot long. And I fhall here add this 
out of my (yet unpublifhed) Dialogues, of 
flame and heat ; that whilft only- particular ex-, 
periments are brought to affert the impofii- 
bility of a vacuum, perhaps the Vacuifts will 
have the advantage on their fide. For a 
thoufand experiments are not of that force, to 
prove univerfally, that a thing cannot be eft 
teCted, as one, that, fhews it may be, is to prove: 
the contrary. And the Vacuifts have as well 
as the Plenifts ftore of experiments on their 
fide, that feem to favour their hypothefis; ac- 
cording to which, were it true, I fee not why 
they may not folve the objections drawn from 
either the afcenfion of liquors upon fuction, or 
the non-defcenfion of liquors in watering-pots 
clofed at the top, or from any of the like ex- 
periments I have yet met, with, in cafe the 
weight and {pring of the air be taken in to folve 
the phenomena. And the Vacuifts will have 
this advantage, that if Mr. Hoddes thall fay, 
that it is as lawful for him to affume a plenum, 
as for others to affume a vacuum; not only it, 
may be anfwered, it is alfo as lawful for them. 
to affume the contrary ; and he but barely af- 
fuming, not proving a plenum, his doétrine 
will ftill remain queftionable. But I think IJ 
could fay more in favour of the Vacuifts ex- 
periments; namely, that whereas in fome phe- 
nomena of the Torricellian experiment, and in. 
many of thofe of ourengine, Mr. Hobdes proves 
the fpace deferted by the quickfilver or the 
air to have no vacuity, becaufe according to 
his fuppofition the world is full; and not by any 
fenfible phenomena, that pyove the fpace in 
queftion to be peffectly full:) for no lefs ful- 
nefs is requifite to the truth of his hypothefis: 
the Vacuifts on the other fide need not go 
about to prove, that thofe {paces are not full 
by their hypothefis ; but they prove it by this, 
that it appears by fenfible phenomena, that the 
quickfilver deferts the upper part of the tubes, 
and that much air is pumped out,of our recei~ 
ver. (The firft of which is-evident to the eye; 
and fo is the other too, when the punip:is 
kept under water.) But it dogs not appear by 
the like phenomena, that the air (as Mr. Hobbes 
would have it in his elements) does fucceed to 
fill, I fay, perfectly to fill the deferted fpace ;. 
which alfo they will confirm hence, that in the 
‘Forricellian experiment, by inclining the mbe, 
the relinquifhed fpace may be again readily: 
filled with mercury ; and if our exhaufted re- 
ceiver be plunged under water, that liquor, 
when accefs is given it to the cavity, violeritly: 
rufhes into it, and almoft fills it up. 

From all which it feems probably deduci-, 
ble, that it is a very hard thing, by Mr. Hodbes’s 
way of managing the controverfy, to prove, 
that there can be no vacuum. JButas for the 
Cartefians more fubtile and plaufible way of 
afferting a plenum, it concerns me not here to 
difpute againft.it, or declare for it. 
~ J Witt add this, and but this, on the oc- 
eafion of Mr. HHodbes*s building a great part of 
his philofophy upon no furer a ground, that 
we may hence learn, how little-reafon there is to 


blame me, as he is pleafed to do, for making 
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elaborate experiments; and that though {as I, 
have elfewhere purpofely and amply difcourfed) 
@bvious experiments are by no means to be de- 
{pifed, yet it is not fafe in all cafes to content; 
one’s felf with-fuch ; efpecially when there is 
reafon to fufpeét, that .the:phaenomenon they’ 
exhibit may proceed from more caufes than. 
one, and to expect, that a more artificial trial, 
may determine, which of them is the true. 
- Turvy, whereas Mr. Hobbes is pleafed; 
to find much fault with the fociety, and me, 
for notaffigning the caufe of fprings in general; 
that omiffion feeming to him very unworthy 
of philofophers: I anfwer, that the fociety 
having hitherto, for weighty reafons, forborn 
to determine the particular caufes of things; 
there was no reafon they fhould alter their 
method, for experiments, that were not made 
or publifhed by them or by their order. And 
as for me, the title of my book promifes fome 
experiments touching the. {pring of the air and 
its effects, not. fpeculations of the caufes of 
{prings in general. . My avowed intention was 
candidly to communicate with the curious 
fome experiments which, I thought their novel- 
ty would render acceptable.to them, wherein 
I have the, good luck not to have been, mif= 
taken; nor can I be juftly cenfured for not 
performing what I did not undertake, nor was 
obliged to. And perhaps Mr. Hobdes would 
more prejudice the commonwealth of learning 
by his feverity, than he has yet-advantaged it 
by any other way, if he could. obtdin, that 
none fhould publifh an experiment or obfer=. 
vation that cannot, by. deduéction from the firft 
and catholick principles of philofophy, affign 
the true caufe of it. But,when I take upon 
me to write, as Mr. Hobdes has done; elements 
of philofophy, then perhaps I fhall be able to 
give an account of fprings, not much more, 
unfatisfactory than, others think his. For 
though he refers us to his explication given of 
the motion of reftitution in his book De cor=. 
pore; yet in the 2ed chapter, and goth fection, 
which profeffedly contains his theory of it, 
after having premifed, (what‘rightly interpreted 
may be true enough,) that the caufe of the re- 
{titution proceeds not from, the taking, away 
the force; by; which they were compreffed or 
extended ,(¢ the removing, of impediments nos 
‘ having the’efficacy of a caufe,) that which 
follows to the end, of, the fection is only this : 
‘ The caufe therefore of their reftitution is 
‘ fome motion either of the parts of the am- 
* bient, or of the parts of the body comprefied, 
© or extended, But the. parts of the, ambient 
‘ have no endeavour, whichcontributes to their 
‘ compreffion or extenfien, nor to the fetting 
‘ them at liberty, or. seftitution. It. remains 
¢ therefore, that from the time of their com- 
‘ preffion or extenfion, there be left fome en- 
* deavour (or motion) by which the impedi- 
‘ ment being removed, every part refumes its 
* former place; that is to fay, the whole fe- 
* ftores it felf.? Now this notwithftanding, | 
am fo dull or fo wary, that though I had mee 
with this paffage, and all the praifes the author 
in his Dialogue gives it, yet I fhould have made 
fome, fcruple to undertake the affigning the 
true 
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true caufe of Ypringsin general. or firft, the 
learned Gaffeudus, and the Epicureans-both an- 
cient and ‘modern, together with divers other 
Waturalifts, do not admit what Mr. Hobbes fup- 
pofes a few lines before, that © that which is 
f “aé reft eannot-be moved, but by a moved and 
« contiguous movent.’ For they think motion, 
erat lealt conaius ad motum, an unloofeable pro- 
perty, congenit to matter. And, by the way, 
whatever exceptions I have to this opinion, yet 
I am not fatisied with that principle of Mr. 
Hobbes, though it be the fundamental one of 
his philofophy, unlefs it be more warily pro- 
pofed. ¥or to aflert univerfally and without 
exception, as he daes in his Elements, that no- 
thing can be moved but by a body contiguous 
and moved ; I do not take to be true, nor con- 
fiftent with his other affumptions. This I elfe- 
where (in a difeourfe againft another than Mr. 
Hobbes, sbout the Chriftian religion) prove 
more at large: but tiow it will fuffice to re- 
prefent, that Mr. Hobbes not only admitting, 


‘but making ufe in his philofephy of the cre- 


ation of the world, either he muft allow, that 
motion is natural to fome, if not all parts of 
matter; or that God pur them into a motion 
not ineluded in their nature. From which it 
will neeeffarily follow, that at leaft fome bodies 
rnay have motion, though it be not given them 
by any body contiguqus and moved, as an at- 
tentive confiderer may eafily difcern.. But to 
return to the caufe of fprings. -. — - 
- SegonDLy, whereas M . Hobbesaftumes, that 
theparts of the ambient havenoerideavour, whieh 
éontributes to their compreffiori or extehfieh, 
rior to the fetting of them at liberty or reftitu- 
tion; he fays this indeed, but does not go about 
to prove it. And I fhould the lefs have made 
this precarious affertion, becaufe that after the 
celebrated Des Cartes himfelf, the Cartefian 
philofophers generally afcribed the motion of 
reftitution to the, paflage of a fubtile ethereal: 
fubftance fand an ether Mr. Hebbes alfo ad- 
mits) through the pores of the fpringy body, 
which ftriving to obtain its wonted freedom of 
paffage, reftores them to the fhape and big- 
fiefs, from which they were forced, Nay, I 
{hall have occafion to fhew anon, that Mr. 
Hobbes himfelf, whatever he fays in this-place, 
does elfewhere afcribe a motion of their own 
to multitudes of terreftrial corpufcles. And I 
might add, that elfewhere he {peeks of the re- 
hinting of the fire taken out of the receiver 
fest this manner: Quanquam vis illus motus 
recipiente (ut loquimini) evacuato diminuta fit, 


opprefia ab atvis intus commor confiftentia, non. 


idneh extinguttur  €F propterea levata opprefiione, 
fatis babebit virium ad excitandum phantafiam 
hicis quanquam debiliorem : « Although the force 
¢ ef that mofion in the evacuated reeeiver be 
* diminifhed, being epprefied by the confiftence 
© of the air moved within, yet it is not extin- 
‘ guithed:: and therefore that oppreflion being 
« taken off, will have ftrength enough to ex- 
¢ cite an. aL apenas of light, though fome- 
© what weaker than ordinary.* But I hall ra- 
ther fubjoin, that yet, thirdly, I do not think 
it improbable what the learned Gaffendus had 
taught, and what -Mr: Hobbes hete teaehes; 
+! . 


that the reftitution of bent fprings may spro- 
ceed from a certain endeavour .er motion an. 
their internal -parts (left from the time.of their 
compreffien or extenfion) which when the im- 
pediment is removed, makes every part refume 
its former place, and thereby makes the whale 
reftore it felf. But this notwithftanding, I 
feared others might be as inquifitive as my ‘elf, 
and might expe¢t from him, that would under- 
take toettle a general theory of the motion 
of reftitution, the clear and diftin&t explica- 
tion of feveral phenomena, that I had met with, 
which are not touched, nor perhaps were, {ome 
of them, thought upon by Mr. Hobbes. As 
firft, sar fach a determinate temper of iron 
and fteel is requifite to make it elaftical ; fo 
that if after having been hardened and gradu- 
ally heated, it be fuddenly coaled, at an incon- 
venient point of time, it will be brittle, and 
fit to make gravers and other rigid tools, not 
prings. Next, why bows and other elaftical 
bodies, if they be kept too long. bent, lofe in 
procefs of time almoft all their elaftical power, 
and continue crooked. Thirdly, why, not 
only divers folid bodies as well as lead and 
gold, which before trial one would think as 
likely, as many fpringy ones, to have their 
parts put into a due motion by the force that 
bends them, fhould be devoid of an elaftical 
power. Fourthly, what kind of motion, and what 
kind of texture i€ is, by virtue whereof, the parts 
of a body being for a very fhort time put into. 
motion, do fome months, perhaps fome years, 
retain in great-part a Imart motion, without 
in fa long a time communicating it to the 
earn bodies, to fome or other of which 
multitudes of them are perpetually contiguous, 
and thereby lofing it fa iar Why upon 
fuch a bare and inartificial change made in the 
texture of a body, as és fcarce at all difcernable 
to the eye, it fhould aequire a ftrong {pring, that 
ithad not before, (as I have tried upon filver 
and copper, which though flexible before they 
were hammered, yet being beaten into thin 
plates obtained a notable fpring:) and why 
(which may feem more ftrange, upon another 
light change of texture) the acquired fpring 
may prefently be loft again; as I have tried in 
filver, that, chymifts teach us, lofes nothing 
in the fire, which having by being hammered 
acquired a ftrong {pring, we have prefently 
made flexible again as before, by only heating 
it red-hot, without fo much as melting it, 
which argues, thatin {prings texture is as well 
to be confidered as motion. - To thefe I might 
add other particulars, that } had either made or 
obferved (and mention in another treatife) 
concerning fprings; all which phzenomena per- ° 
haps everyone, that! has read what we have lately! 
recited out of Mr. Hoddes, will not prefently be 
able fatisfactorily to explicate. So that I hope 
the equitable reader will-not think it a faule, 
that (contenting my felfto propafe the two 
explications ef {prings, I faw moft kked among 
the curious; .to whieh: } fhould have added Mr. 
Hobber’s, 12 } had:found it as much efteemed) 
I declined engaging my flf in controverfits 
dbeut the origin ef' motion, and fach other 
high: fpeculations,--a4; ‘Had. my’ abilities-enabled 
me, 


Paze 8. 


Chap. 2. 


me, neither my defign exacted, nor my leifure 
permitted that I fhould profécute, And though 
Mr. Hobbes be pleafed to {peak thus of his no- 
tion concerning, the reftitution of bodies; Sze 
qua hypotheft quantufcunque labor, ars, fumptus, 
ad rerum naturalium invifibiles caufas imvenien- 
das adbibetur, fruftra erit: * Without which 
‘ hypothefis, let never fo much labour, art, 
© coft be beftowed for the finding out of the 
© invifible caufes of natural things, all will be 
© in vain.” Yet whether that bold affertion 
fhould pafs for an argument, for an hyperbole, 
or for a compliment to himfelf, I am content 
to let the reader judge. 

FourTHiy, Mr. Hoddes in divers paflages, 
wherein he difputes againft me, feems to haye 
mifapprehended my notion of the air. For 
when I fay, that the air has gravity and an elafti- 
cal power, or that the air is, in great part, 
pumped out of the receiver, it is plain enough, 
that I take the air in the obvious acception of 
the word, for part of the atmofphere, which we 
breathe, and wherein we move. Nor doI find, 
that any other of my readers do otherwife un- 
derftand me. But Mr. Hobbes feems to think 
he has fufficiently confuted me, if in fome 
cafes he have proved (which whether he have 
done well or no, is not here to be examined) 
that there is a fubtile fubftance, which he calls 
gether, (but which I with he had better explain- 
ed) in fome places, which I take not to be filled 
with air; and that the zther has or has not 
fome accidents, which I deny or afcribe to the 
air. Whereas I deny not, but that the atmo- 
{phere or fluid body, that furrounds the terraque- 
ous globe, may, befides the groffer and more 
folid corpufcles wherewith it abounds, confift 
of a thinner matter, which for diftin¢ction-fake 
T alfo now and then call ethereal. And there- 
fore though I'did not think my felf obliged: to 
declare againft either the atomical or the Car- 
tefian hypothefis, touching the nature of the 
air, yet I propofed the latter too as probable, 
(which as it excludes a vacuum, fo it makes 
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in his 45th, 46th, and 47th articles of the 
fourth part of his Principles, wherein that au- 
thor comprifes his doctrine of the nature of the 
airs; he will quickly find, that whether or no 
Mr. Hobbes be miftaken, I am not, unlefs it be 
in eftimating his hypothefis by what he teaches 
in his principles, which were publithed after 
his meteors, and more elaborately written. 
And as for that particular, which alone Mr. 
Hobbes alledges, namely, that he makes not 
the parts of air but of water fo flexible; Des 
Cartes’s words in the 46th article are thefe: 
Cum gus particule feré omnes fint flexiles inftar 
mollium plumularum vel tenuium funiculorum, 
ic. * Seeing almoft all its parts are flexile, like 
* little foft feathers to fine threads.” And as 
for what Mr. Hoddes fubjoins, Sed guifguis ta- 
lis fuppofitionis author fuit, parum refert,. Nam 
ipfa Lypothefis, in qua motus fupponitur materia 
fuottlis fine caufa velocifimus, &P preterea cor- 
pufculorum innumerabiles vertigines diverfe ab 
illus materig unico motu generate, vix fani bo- 
minis eft. © But it matters not, who was the au- 
© thor of that fuppofition. For the very hy- 
‘ pothefis itfelf, wherein is fuppofed a motion 
* of fubtile matter, which is fwift without any 
© caufe affigned, and hath moreover divers in- 
* numerable circulations of carpufcles generated 
* from the fingle motion of that marter, is not 
* the conceit ofa man of wit orfenfe.’ I can- 
not but in gratitude to fuch a perfonage declare 
my diflike, to find him upon fo flight an oc- 
cafion fo coarfely ufedfor an opinion the cenfur- 
er of it does no better confute, and which is 
thought to be in fome particulars not fo unlike 
his own. And perhaps I fhould be afraid, 
that Mr. Hobdes’s {peaking fo feverely of one, 
that was at leaft a famous geometrician, might 
reflect upon the Englith civility in the opinion 
of ftrangers, if I did not hope, that thefe, who 
have read doctor Ward’s exercitation, will look 
upon this cenfure of the Cartefian dotrine by 
Mr. Hobbes, as provoked by that fevere judg- 
ment of Des Cartes mentioned by the doétor in 


the air confift in great part of a celeftial matter.) 
And my incidental explications of the rarefac- 
tion and condenfation of the air, together 
with my comparing it to a fleece of wool, fuf- 
ficiently declare, that I take it not to be a ho- 


thefe words: Nempe hoc eft, quod alicubi admi-Wardi Ex- 
ratus eft magnus Cartefius; nufquam eum, fiver im Phi- 
verum, five falfum pofuerit, recite aliquid ex fup- ofoph. 


eo ane ; iad Hobbian. 
pofitiomibus ratiocinando inferre: ‘ this is thep, 188. 


mogeneous body; and though there be air in- 
tercepted betwixt the hairs of wool, yet in cafe 
I fhould prove, that a box were not fo full of 
wool as before, becaufe the moft part of the 
hairs had been taken out, I fhould not 
think he argued well againft me, that fhould 
only prove, that the box contained as much of 
matter, confifting of air and wool together, 
afterwards as before. Nor do] think Mr. Hodbes 
has in divers paflages, wherein he fuppofes he 
difputes againft me, much more direétly con- 
tradi¢ted what I teach concerning the air, if 
that word berightly and in myfenfe underftood. 
And on this occafion I muft crave leave to add, 
that whereas he is pleafed to intimate, that I 
mifreprefent the Cartefian hypothefis, afcribing 
that to the air, which Des Cartes does to water ; 
if the reader think it worth while to compare 
the fummary account I give of that Hypothe- 


fis, with what Des Cartes himfelf has taught 
Vou. I, 


‘ thing, that the great Des Cartes fomewhere 
¢ admired, that he, whether his pofitions are 
¢ true or falfe, doth never in argumentation 


‘ make any right inference from his fuppofi- 


© tions.’ 


CHAP. Ml. 


Wherein the weight and fpring of the air are 
afferted, againft Mr. Hobbes. 


AVING thus difpatched thofe general 
H confiderations, I thought expedient to 
premife, my propofed method leads me, in the 
next place, to confider, that Mr. Hobbes does 
not, that I remember, deny the truth of any 
of the matters of fact I have delivered. Nor 
does he, if my memory fail me not, labour 
to prove, that the explications I have given of 
my experiments are not agreeable to the doc- 
trine I propofed: but rather thinks fit to reject 
our two grand hypothefes themfelves, the 

= ak weight, 
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weight, and the fpring of the air. And there- 
fore it will fuffice us in this chapter briefly, but 
not flightly, to prove what he is unwilling to 
‘grant. 

Anp firft, that the air (in the fenfe wherein 
we take the word) is not devoid of weight, 
we have proved by divers experiments: which 
having more fully delivered in the book itfelf, 
it may in this place fuffice now to name them. 

Ong then of thefe experiments, that prove 
the air’s gravity, is, that we found a blown 
bladder ¢arefully weighed in an exact pair of 
fcales manifeftly heavier, when full of air, than 
when the air was let out. 

Nex‘, it has been obferved in our 36th ex- 
periment, that an zolipile, being well heated, 
and the little hole left at the top of the pipe 
being ftopt, when it was thus hot; upon the 
opening of that hole, when the zolipile was 
erowncold again, theexternal air rufhingin with 
a whiftling noife at the forementioned orifice, 


© cannot be affured; efpecially if they are igno+ 
‘ rant what is the efficient caufe of gravity.’ 
But I know not whom Mr. Hobbes will per- 
fuade, that a mian cannot be fure, that lead is z 
fpecie heavier than cork, unlefs he knows what 
is the efficient caufe of gravity. And Mr. Hobbes 
{peaks in his 30th chapter (where he exprefly 
treats of that fubjeCt) as if that had not been 
explained by any man, and confequently not 
by any writer of ftaticks, (and perhaps I am 
therein fomewhat of his mind:) and yet fure all 
thefe writers, treating of the proportion of 
heavy bodies, did not wnite they knew not 
what. And, though he mentions his own 
hypothefis, as that than which nothing is more 
likely; yet I think I could frame objections a- 
gainftit, that would not eafily be anfwered, if 
my prefent tafk required it; or if I found his 
Opinion, in this point, embraced, as yet, by 
men of note. Wherefore J fhall now fay no 
more of it than he himfelf doth, namely, that 


according to his doétrine, ‘ It may well be Even. of 


‘ thought to determine (for it 1s a certain con- fs 
J 30. 


‘ fequent) that heavy bodies defcend with lef § 


made the zolipile weigh fo much more than 
it did juft before the external air got in, that it 


amounted, by computation, tonear a thoufandth a a 


Exper. 


part of the weight of an equal bulk of water. 
And though fome difficulty may perhaps be 
moved touching the accuratenefs of the propor- 
tion this way found out, betwixt the gravities 
of thofe bodies; yet that the one as well as the 
other is actually heavy (which is all that we 
here need contend for) the experiment fufh- 
ciently manifefts. 

Tuirpty, in the Magdeburgick experi- 
ment, (mentioned at the beginning of our 
epiftle) the ingenious makers of it found, that, 
having before weighed the great receiver they 
were to exhauft, and having done the like af- 


Magdebur- ter the extraction of the air, they found it to 
gicira apud weich one whole ounce and 3,3; quod fane (fays 


Schotun, 


the learned publifher, though a Peripatetick) 


‘ and lefs velocity, as they are more and more 
‘ remote from the equator; and that at the 
« poles themfelves they will either not defcend 
¢ at all, or not defcend by the axis: which whe- 
‘ ther it be true or falfe, experience muft de- 
¢ termine.” Which till it have done in his fa- 
vour (an event I do not expect) I hope he will 
allow me to diftruft his hypothefis. 

Bur to return to our experiment. The ac- 
count he gives, why the bladder does propend 


(for fo he loves to fpeak) is this; Quod veficd pag. 16. 


five follibus five flatu oris diftenta fit, gravior 
fit quam eadem vefica non diftenta, negare nolo, 
propter majorem quantitatem atomorum follibus 
vel corpufculorum fuligineorum ab balitu inflato- 
rum. Ab experimento autem quod fit a vefica 


ee Juculentifimum eft argumentum gravitatis aéris; inflata nibil colligunt quod fit fatis certum. Opor- 
‘ which is indeed a moft evident argument of ‘uit lancibus imponere duo vafa pondere equalia, 
© the weight of the air.’ quorum alterum effet accuraté claufum, alterum 
FourTHLY, in our 36th experiment were- @pertum: fic enim non inflatus fed inclufus tan- 
late our having weighed the air, and that fhut ‘um aér ponderatus effet. Quando igitur aérem 
up in bodies in our exhaufted receiver, wherein fic ponderatum videbis, meditabimur poftea quid 
of two bodies of differing natures, (the one a dicendum fit de phenomeno quod retuleris: < that 
blown bladder, and the other a glafs bubble) ‘ the bladder, whether it be blown up with a 
that were equiponderant each toa more folid ‘ pair of bellows, or with the breath of one’s 
weight before the air was pumpt out, that ‘ mouth, is heavier than when it is not blown 
which included a good quantity of airdid ma- ‘ up, I will not deny, becaufe of the greater 
nifeftly preponderate after the exhauftion. —s “ aed of atoms from the bellows, or of 
Anp to thefe four we might add other proofs ‘ fuliginous corpufcles, that are blown in from 

to the fame purpofe; but that thefe contain in ‘ the breath. But notwithftanding they ga- 
them fuch a variety of cafes, that I think ic ‘ ther nothing of fufficient certainty from this 
-would be fuperfluous. ‘ experiment of ablown bladder ; they ought 
Bur now let us fee, what Mr. Hobbes objets * to have put into the fcales two veffels of 
againft the newly mentioned experiment of the ‘ equal weight, whereof one fhould be fhut 
bladder weighed in the exhaufted receiver, ‘ and the other open: for by this means air 
Page 15. (for the others he quarrels not with:) Qyod ‘ not blown in, but only inclofed, had been 
quidem lanx (faith he) in qua eft vefica, magis ‘ weighed. When therefore you fhall fee air 
deprimitur quam altera, certi effe poffunt, oculis < fo weighed, we will afterwards confider what 
teftibus: quod autem id a gravitate atrisnaturali * may be faid concerning the phenomenon 
: But as to the firit part of this 


accidit, certi effe non poffunt, prefertim fi que 
Sit gravitatis caufa efficiens nefciunt: © that the 
* {cale, in which the bladder is, is more depreft 
“ than the other, they may be certain, their 
© eyes bearing them witnefs, but that this 


“* comes from the natural gravity of the air he 


you bring.’ 
paffage, it does not deny the gravity of what 
we call the air; but only endeavours to fhew 
what parts they are that make it heavy. And 
as to the fecond, he feems to miftake the pre- 
fent cafe. For, there is no need, that the air ie 
the 


Page 9. 


Chap. 30. 
Seck. 10. 
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the bladder be, before the exhauftion of the re- 
ceiver, (in which the foregoing, fifteenth, page 
declares he. fuppofes the experiment to be made) 
heavier than the outward air. Wherefore 
when he fubjoins, that from this experiment 
we colleé&t nothing yuod fit fatis certum, the af- 
firmation is not an inference, but precarious. 
And as for the annexed way, whereby he would 
with to have an experiment made fit to infer the 
gravity of the air, if he had not overlooked 
what I have delivered in the beginning of the 
36th experiment, he would eafily have.per- 
ceived, that we did make atrial much of the 
fame nature with that he defires. For we weigh- 
ed in our receiver the air, in a glafs hermeti- 
cally fealed; wherein it was not (to ufe his ex- 
preffion) inflated, but only included. This 
is what-he here objeéts againft the gravity of 
the air in the other place (pag. 8, and 9.) where 
he fays fomething to this controverfy: he incul- 
cates alfo, that we fhould firft explicate what is 
etavity, and then adds, Quod atmo/phere in-. 
funt permifiee corpori athereo multe tum aque 
tum etiam terra particule, facile perfuadeor, fed 
quod in medio ethere, furfum, deorfum, quaqua- 
verfum mote, nec femper altere alteris tnniten- 
tes gravitent, inconceptibile eff: * Vhat many 
¢ particles, both of earth and water, mingled 
© with thezthereal body, are in the atmofphere, 
© J am eafily perfuaded: but that in the middle 
© of the wther they fhould move upwards, 
© downwards, every way, and that one lean- 
‘ ing on the back of another they fhould not 
¢ gravitate, is a thing utterly unconceivable.’ 
To which he adds two or three reflections, 
whofe examen being here unneceflary, would 
require more time-than perhaps it would (in 
reference to the prefent controverfy) deferve : 
for we are now enquiring, not how theair comes 
to gravitate, but whether or no it have gravity. 
And fince in his Elements of Philofophy he 
grants, and gives his reafon for it, that ‘ if 
© air be blown into a hollow cylinder, or into 
¢ a bladder, it will increafe the weight of either 
‘ of them a little:? and fince here he likewife 
confeffes (as we have juft now feen) that there 
are mingled with the ether many aqueous and 
earthly (and confequently heavy) particles: 
he confeffes that, which we labour to evince; 
namely, that the air is not devoid of weight: 
‘And it concerns us no more than himfelf, to 
fhew how the corpufcles, upon whofe account 
the air is heavy, make it fo. And this being 
what Mr. Hobbes, in feveral places, thinks fit 
to object againft the gravity of the air; the 
reader will, I fuppofe, eafily take notice, that 
he has left the experiment of the zolipile, and 
fome others, unanfwered. Though thefe alone 
prove, that the air isa manifeft weight even 
when it is not compreft, but retains its laxity. 
Having faid thus much to evince againft Mr. 
Hobbes the gravity of the air, let us now exa- 
mine, whether it have not alfo a fpring, (in 
the fenfe we take that word in*.) This, though 
Mr. Hobhes be pleafed to call (as he alfo does 
the, weight of the air) 2 Dream; yet he does 
himfelf grant, in effect, as much as is re- 


quifite to prove the {pring of the air, in the 
fenfe I contend for it.. For taking upon him 
to give account (how good an one we {hall fee 
anon) of that known experiment, wherein the 
air is compreft in a glafs-bottle by the forcible 
injection .of water; which water, when the 
glafs is unftopt, the air does again throw out 
jn recovering its former dimenfions ; of this 
experiment (I fay) he gives this account, (pag: 
24.) Aér, quo. ab initio [phera plenus erat a cor- 
pufculis illis terreis motus motu circulari fimplice; 
vi tujettionis coatius, qui quidem purus eft, exit 
(aquam injetiam penetrans) in aérem extrinfecum, 
locum relinquens aque, fequitur ergo corpufculis 
illis terreis minusrelinqui loct, in quo motum fuum 
naturalem exercere poffint : itaque ia fe mutuo 
impingentes aqugm urgent ad egreffum ; egredien- 
tem aér externus (quia univerfum [upponitur effe 
plenum) penetrat, locumque egredientis aéris fuc- 
ceffive occupat, donec corpufcula, quantitate aéris 
eadem reftituta, libertatem motui fuo naturalem 
recipiant. ‘© The air, with which in the be- 
‘ ginning the fpherical glafs was full, being 
‘ moved by thofe earthy corpufcles in a fimple 
‘ circular motion, and being compreft by the 
‘ force of the injection, that of it which is 

‘ pure (penetrating the injected water) gets 

¢ out into the open air, and gives place to the 

‘ water. It followstherefore, that thofe earthy 

corpufcles have lefs place left, in which 

« they can exercife their natural motion : there- 

‘ fore beating one upon another, they force the 

‘ water to go out; it thus going out, the exter- 

‘ nal air (becaufe the univerfe is fuppofed to be 
¢ 
« 
€ 


no 


full) penetrates it, and fucceffively takes up 

the place.of the air, that goes out, until the 

corpufcles, the fame quantity of air being re- 
¢ ftored, regain a liberty natural to their motion.’ 

Bur. how little this comes fhort of granting 
as much fpring to the air as the Cartefians do, 
and as I need require, may eafily be judged 
by divers paffages in our book ; and particu- 
larly by our propofing, as not improbable, the 
Cartefian way of explicating the fpring of the 
air; according to which, the corpufcles, that 
fwim in the zther, being each hindered by the 
neighbouring, ones from the freedom cf its mo- 
tion, they beat off one another, (which Mr. 
Hobbes would have them do :) whence it comes 
to pafs that, in any affigned portion of air here 
below, the corpufcles, that compofe that por- 
tion, beaten off byoneanother, do makethe whole 
portion tend to obtain (though not exactly to 
fill up) more room, and confequently to emu- 
late a fpring, like that which we fcruple not to 


afcribe to a compreft fleece of wool, becaufe of 


a like endeavour to expand itfelf. 
We may inforce this by another paflage of 
Mr. Hobbes’s, that fpeaks exprefly enough to 
our prefent purpofe, where he gives this reafon 
of one of the phenomena of our engine: Quo- 
niam per futtoris retrattionem aétr purus impul- 
fus erat, partes autem terree impulfe non evant 5 
major erat ratio particulgrum terrearum, que 
extra cylindrum fuctori contigue erant, ad atrem 
purum, in quo motum fuum exercebant, poft ré- 
vulfionem quam ante : quare particule ile mote 
minns 


* Utrague enim illa phantafia, tum gravitatis atmofphere, tum vis elaftice five antitupie aris, fomniun erat. 


Dial. pag. 21. | 


127 


Hosied by Google 


128 


In our De- 


ence a- 


An Examen of Mr. Hosse’s 


minus babentes loci ad motum fuum naturalem 
exercendum, alie aliis impingebant, &9 propelle- 
bant : neceffe ergo erat, ut particule, que fucto- 
ris fuperficiei contigue erant, fuctorem propelle- 
rent *; * becaufe by the drawing back of the 
© fucker the pure air was thruft in, but the 
* earthy parts were not thruft in ; there was a 
greater proportion of earthy particles, which, 
without the cylinder, were near the fucker, 
unto the pure air, in which they exercifed 
their motion as well after this revulfion as 
before. Wherefore thefe particles fo moved 
having lefs place to exercife their natural mo- 
tion in, fome of them fell foul and beat upon 
the reft. So that of neceffity the particles, 
that were near the furface of the fucker, mutt 
‘ drive it upwards.’ To which we may add, 
that Mr. Hobdes himfelf feems rather to reject 
other men’s ways of propofing the {pring ot the 
air, than refolutely to deny the thing itfelf. For, 
Vidifti (ays he) jam elaftrum illud aéris, quod 
fupponunt, aut impoffibile effe, aut recurren- 
dum effe ad hypothefin Hobbianam: ‘ you {ee 
‘ now, that the fpring of the air, which they 
‘ fuppofe, is either an impofhible thing; or 
‘ they muft (for its defence) have recourfe to 
‘ the hypothefis of Mr. Hobbes.’ 

But befides Mr. Hodbes’s conceffions in the 
paffages newly recited, and fome others, we 
can prove the fpring of the air by many of the 
phznomena of our engine, which we have de- 
duced from it, and of which he does not offer 
any other way of explication. Wherefore we 
fhall now content ourfelves to prove the {pring 
of the air by two experiments; the one not 
mentioned in our epiftle, and the other much 
oppofed by Mr. Hobées. 
~ Awp firft, if you make the Torricellian ex- 
periment in a tube of between two foot anda 
halfand three foot in length; and if, when the 
mercury refts at its wonted ftation, you dex- 
troufly ftop the orifice of the tube with your 
finger, (that orifice being lifted up as near the 
furtace of the reftagnant mercury as it can be, 
without giving admiffion to the external air) 
and if then you quite lift up the tube thus ftopt 
into the free air; you fhall feel, upon your fin- 
ger, little or no gravitation or preffure from 
the weight of the mercurial cylinder, diftinct 
from the weight of the tube: becaufe (as we 
have more fully explicated this phenomenon 


na nH nH eR BF B&F BAB AH A 


gainft Li- elfewhere) the gravity of the quickfilver is ba- 


nus. 


lanced by that of the outward air, that thrufts 
the finger againft it. But if you invert the 
tube, and having let in the air at the orifice, 
{top it again with your finger, and again let 
the mercurial cylinder lean upon that finger ; 
you fhall then find your finger ftrongly preft, 
and endeavoured to be thruft away: which 
new prefftire, fince it cannot come from the 
mercury, that being the very fame, that was in 
the tube before, nor from the weight of the 
admitted air, which perhaps may not amount 
to fo much as a grain, to what can we rational- 
ly afcribe it, but to the {pring of the included 
I | 


air, whofe force will be as well manifeft to the, 
eye as the finger, if the tube be unftopt under 
the furface of the reftagnant mercury ; for then 
that in the glafs will not reft, as before, at the 
ufual ftation, but be depreft beneath it a good 
way, perhaps fome inches? And if you make 
the Torricellian experiment in a fhort tube 
fealed at neither end, but ftopt above and be- 
low with your fingers, you fhall find, upon 
the unftopping of the upper orifice a new and 
forcible preffure upon the finger, that keeps the 
lower orifice ftopt, made by the gravitation 
of the external air, which was before kept off 
from leaning upon the mercurial cylinder by 
the upper finger; the pulp of which finger, 
by that gravitating air, was before thruft into 
the deferted cavity of the tube, (as we have elfe- 
where difcourfed, in a fuller meafure, of thefe 
experiments.) Which will evince, againft Mr. 
Hobbes, both the fpring of the air and gravity 
of the atmofphere; fince he is, as little as I, for 
afcribing thefe phenomena to the efficacy or 
abfence of my other antagonift’s imaginary 
Funiculus. 

Tue other experiment I fhall mention is 
the fourth in our epiftle ; namely, that of the 
fwelling and fhrinking of a bladder hung in 
our receiver, according as the ambient air, and 
confequently its preffure, is withdrawn or fuf- 
fered to return. But though this experiment 
be fo congruous to our hypothefis, that it is 
generally acquiefced in by thofe ingenious men, 
that have hitherto feen it; yet Mr. Hobdes is 
pleafed to reje€t our explication, and fubftitute 
another in thefe words, which is all he has con- 


cerning this matter: Quia cuticula ommis ex Page 19. 


filiculis conflat, quae propter figuras contéttum 
per omnia puntta accuratum babere non poffunt, 
pervia ergo oft vefica, cum fit cuticula, nec aéri 
tantum, fed etiam aqua, qualis eft fudor, Eadem 
ergo aéris per vim incuff eft comprefio intra ve- 
ficam, que extra, cujus conatus, propter viam 
motuum undiquaque decuffatum, tendit undiquaque 
ad fuperficiem vefice concavam. Quare neceffa- 
rium eft, ut undiquaque intumefcat,  crefcente 
conatiis vebementid tandem laceretur. ‘ Becaufe 
‘ every fkin is made up of {mall threads or fila- 
ments, which by reafon of their figures can- 
not accurately touch in all points; the blad- 
der therefore, being a fkin, muft be pervious 
not only to air, but to water alfo, as to 
fweat : therefore of the air beat in by force, 
there is the fame compreffion within the 
bladder, that there is without. The endea- 
vour of which, the way of its motions being 
every way crofs, tends every way to the con- 
cave fuperficies of the bladder. Wherefore 
it is of neceffity, that it mutt fwell every way, 
and the vehemency of the endeavour in- 
creafing, be torn at laft.? But, if this be a 
fufficient anfwer to fuch an experiment, I con- 
fefs I fear it will be harder than we are yet 

aware of, to prove any thing by experiments. 
For, firft, how unlike is it to be true what 
he affirms, and what his reply fuppofes, namely, 
that 
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| * The motions therefore of thofe fmall bodies ({peaking of the earthy particles in the air) will be Jef and lefs 


free, by how much the quantity of the inje&ted water is 


greater and greater: fo that by their motion falling upon 


one another, the fame bodies will mutually’comprefs each other, and have a perpetual endeavour of regaining their 
liberty, and of deprefling the water that hinders them. Elem, chap. 30. fect. 9. 


Chap. 3. 
that fuch bladders as we ufed are readily 
pervious to the air; when eafy experience 
fhews us, that by leifurely compreffing fuch 
blown bladders betwixt our hands, we fhall ra- 
ther break them (as we have tried) than fqueeze 
out the air at the pores? So that the reft of his 
anfwer being built upon what is fo repugnant 
to common experience, will not need a parti- 
cular. corfutation : but however, ex abundant 
we will add, that in our 36th experiment we 
relate, that by the exhauftion of the air we 
Jikewife broke a glafs hermetically fealed ; 
and to fay that glafs alfo is pervious to air, 
were to affirm what the greateft part of his 
book fuppofes to be falfe. Befides, whereas 
there is not any fenfible and unqueftionable 
phznomenon to prove, that the receiver is full 
of any fuch aér per vim incuffus as he would 
have, we fee plainly, that when the air does 
manifeftly get into the receiver, the bladder is 
not thereby made to fwell, but ftrangely to 
fhrink. Moreover, fince (according to Mr. 
Hobbes) the bladder is pervious to the air, and 
the air within the receiver is univerfally com- 
preft, as well that which is within the bladder 
as that which is without it ; howcomes it to pafs, 
that the air; that, bears againft rhe convex fur- 
face of the bladder, does not refaft that which is 
contiguous to the concave fuperficies of the 
fame ; and at leaft, how comes the bladder to 
be broken by the air; which, according to 
Mr. Hobdes, can get in and out at pleafure? 
And laftly, to thew, that to the {welling of the 
bladder there needs nothing, but the fpring of 
the included air, and not fuch vehement agi- 
tation of the ambient air, as Mr. Hobbes fup- 
pofes to be made in our engine; it appears by 
the elfewhere-mentioned experiment of Mon- 
fieur Pafchal, that in the free and ordinary air 
a foot-ball half blown up will {well more and 
more, the nearer it is carried to the top of an 
high mountain; where the incumbent cylinder 
of the atmofphere is fhorter, and its weight 
lighter ; and will, for the contrary reafon, grow 
more and more flagged, the nearer it ap- 
proaches again to the foot of the moun- 
tain. 

TuoucH I doubt not, but the arguments 
employed in this chapter will be fufficient to 
convince impartial readers ; yet I fhall add, by 
way of inforcement, that whereas Mr. Hobbes 
afcribes the weight- of the air in bladders to the 
earthy corpufcles intruded by him, that blows 
them up; and attributes the {pring of the air 
in the wind-gun, and in the phenomena of our 
engine, to the violent motion, the air is put 
into by the vehement impulfes of the rammer 
or fucker; our doctrine may be evinced by ex- 
periment, wherein the air in its natural and 
wonted {tate operates, without being forcibly 
compreft or put into motion by us. This may 
appear by the two forts of experiments to be 
made upen high mountains, which we have 
mentioned and urged in the /econd part of our 
defence againft the learned Linus: Wherefore 
referring the reader thither, we fhall now only, 
in very few words, mention the fubftance of 
theiyn 5 

Tue firft experiment is, That it has been 
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found upon trial, both formerly in France arid 
fince in England, that the quickfilver in the 
Torricellian experiment falls notably’ lower at 
the top of a mountain than at the foot, 

Monfieur P4/chal’s obfervation upon a hill, far 
higher than thofe the experiment was tried on 
here, the difference was fo gréat, as to amount, 
as the moft ingenious Pecguet, a happy promo- 
ter of experimental learning, informs us, to 
above three inches ;) which we fay is catifed by 
thig, that the atmofpherical cylinder is much 
lighter, as well as fhorter at the top of the 
mountain than at the bottom. And Mr, Hoddes 
difallows not tlie experiment, btit yet givés 


only this account of it: Sed particule tla, pyre 14, 


que inter[perfeatri tta moventur, ut fuppofuimus, 
magis conferte funt ad radicem montis quam in 
fummo, nam hoc quoque fuppofuimus. But what 
then? How doesthe plenty of thefe interfperfed 
particles hinder the mercurial cylinder from 
defcending at the bottom of the hill as much 
as at the top, unlefs by their gravity or prel- 
fure? And itis very unlikely, that the earthy 
atoms, contiguous to the reftagnant mercury 
at the bottom of the hill, fhould be able, by 
their weight, to keep fufpended 2 cylinder of 
mercury of above three inches, unlefs the cori+ 
tiguous air were gravitated upon by the weight 
of other incumbent parts of the atmofphere. — 

Tue other of the two mentioned experi 
mentsis briefly this, That a thermofcope being’ 
carried front the bottom to the top of a hill, 
the included air, inftead of fhrinking in that 
colder region, manifeftly dilated it telf, and 
notably depreffed the water. An effeét which 
I fee not to what it can well be attributed but 
to the {pring of the included ait, which having 
not near fo great a preffure againft it from the 
atmofphere incumbent on the reftagnant and 
fufpended water, was able to make it felf more 
room than before it could; amd fince that’prel- 
fure of the atmofphere depends, for auight ap- 
pears, upon its gravity; the fame expetiment 
may argue both the {pring of the air ahd its 
weight. 

Anp this may fuffice for our third chapter, 
wherein having evinced againft Mr. Hobbes 
our grand hypothefis of the weight arid {pring 
of the air, I hope we have difpatched the 
chief part of our work; fince as for the partt- 
cular explications we deduce from theft hypo- 
thefes, there are but very few, if any, that he 
endeavours to prove incongruous to thtm. 
Yet after we fhall have (in the following chap- 
ter) confidered upon what grounds he prefers 
his doétrine before ours, we fhall (God per- 
mitting) in two or three other chapters gather 
up the things; that he objects againit fome par- 
ticular opinions and explications by us delivered, 
and examine them: 


Gai een Ly. 
Wherdin Mr. Hobbes’s principal expheationg 
of th? phenomena of the author's engine are 
examined. — 


()" the hypothefes, that Mr. Hodes affumes, 
to explicate the phenomena of our eri- 
gine, himfelf gives us a fummary in this paf- 
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Ibid. 


An Examen of Mr.AHosses’s 


fage, (pag. 10.) Intelléxti ergo hypothe/es meas? 
1. Quod atri inter[perfe funt particule multe 
terree pradite motu circulari fimplice, nature 
congenito. 2..Quod major eft qugntitas earum 
perticularum in,acre prope ad terram, quam in 
aére a terra remotiore: * Fave you underftood 
* my hypothefes? 1,‘That there are with the air 
© inter{perfed many earthy particles, enduedwith 
¢ afimplecircular mation, ¢ongenite toits nature. 
* 2, That there is a greater quantity of thefe 
¢ particles in the air that isnearthe earth, than 
© in that whicly 1s more remote from it.’ 

Now herel ae atthe beginning take notice, 
that there are ather things, which he takes for 
granted, As, firft, Non dari Vacuum, which, as 
we have already feen he has not well evinced, nor 
I think eafily will, upon the groundshe proceeds 
on. Next, that our common air is chiefly 
composed of an zthereal fubftance, which me- 
thinks he fhould have proved; fince for. the 
moft part the Vacuifts (and fuch he will needs 
have his adverfaries to be) admit not that pure 
air of his. ‘Thirdly, that the air, at leaft-the 
pureair, is eafily divifibleinto parts always fluid 
and always air. Indeed he fays of this af- 
fumption, Nec fuppono tantum, fed credo, but 
neither to fuppofe nor to believe, is to prave. 

And what he adds, Negque ef gui hactenus 
ullam adduxit rationem, quare ita effe non poteft: 
‘ Nor is thereany one, that hitherto has brought 
‘ any reafon why it may-not be fg.:’ if it were 
‘true, would conclude little, fince many things 
‘have not been, and perhaps cannot be, proved 
to be true; of whofe not being poffible no praof 
las been given. We might, I fay, mention 
and examine thefe other affumptions of our au- 
thor, but for brevity fake we will confider 
thofe' two lately recited from him, 

Awnp as for the fecond of them, bating the 
peculiar motion he is pleafed to,afcribe to the 
earthy particles, I fhall not contend with him 
about that hypothefis; and therefore fhall now 
only confider the other. The Motus circularis 
Simplex it elt, which he.imagines, in the fun and 
the terreftrial globe, I fhall not need to ex- 
amine, fince Dr. Ward, (a perfon whom, with- 
out difparagement to a famous man, I may 
affirm to be at leaft as efteemed for aftronomy 
as Mr. Hobbes) has exprefly endeavoured to 
confute it, and that not without fome derifion, 
(which yet I willingly forbear to imitate) by 
arguments, that I cannot learn Mr. Hobbes 
has yet anfwered. And I am informed, 
that the learned Dr, Wallis, and others, 
intend fome animadyerfions on this, mo- 
tion. But reftraining our prefent confideration 
to what this Dialogue fuggefts to me, this af- 
fumption to me feems very precarious, fince,I 
Know not any unqueftionable example or ex- 
periment, whereby it can be made out, that any 
{mall parcel of matter has fiich a motus circularis 
Simplex, ashe afcribes to each of thefe innumera- 
rable earthy, and (as himfelf adds in the fame 
page) aqueous particles. The only argument 
he brings in-that page to prove, that each atom 
would have this motion, ifall the reft of the 
earth wereannihilated, does not tomefeem clear. 
For, not to mention, that it is {till by many 

Icarned men dowbted, whether the terreftriql 
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globe it felf have it; ner to exatnine, whether 
or no he affigns a good. natural caufe of it; 
it is not always true, that each minute part.of 


-a homogeneaus hody (which yet it will be hard 


to prove the terreftrial globe to be) has in every 
Tefpect the fame qualities with the whole; as 


:the roundnefs, which a {mall drop of water or 


-quickfilver is commonly obferved to have when 


‘it leans upon a dry or greafy plain, is not to be 


met with im great portions of éither of thofe 
liquors, though placed upon the fame plain\ 
And Mr. Hobges, as well as we; makes the ter- 
rene atoms in the air to have gravity, which 
yet is a quality, that does not properly belong 
to the whole globe of the earth; noris it mani- 
feft, why, becaufe the terreftrial globe moves ia 
a vait circle about the fun, each particular atom 
of it muft defcribe a fmall circle in the air about 
I Know. not what centre. And finde he teaches 
in his fecond hypothefis, and a few: lines be- 
fore it, that the air, near the earth, abounds 
with fuch terrene corpufcles, it is not likely 
they fhould be permitted to exercife fuch 2 r& 
gular motion as he attributes to them; but 
hitting againft one another, they: muft'in pro- 
bability be put into almoft as various and con- 
fufeda motion, as Des-Cantes afcribes to his tere 
reftrial particles fwimming in ‘the atrhofphere. 
That which fome will, I doubt not, peculiarly 
wonder at in Mr. fodbes’s hiypothefis, is, that 
he makes this regular motion of each atom 
‘nature fue comgenitus: for philofophers, that 
are known to wifh very: well to religion, and 
to have:done it good fervice, have been very 
-fhy of having recourfe, as he has, to creatiotr, 
forthe explaining of particular phenomena. And 
the Cartefians will think it at leaft as allowable 
for themr to fuppofe the motion he wil! not 
grant in their materia fubtiks, ad for Mr. Hobbes 
to affume it’ in his particule terree ; efpecially 
fince he:feems to.make each fuch atom put int 
to and kept in a regular motion; whereas they 
affume but the having of one general impulfé 
given to the whole mafs of matter. Thofe 
likewife, that fancy a fpring properly fo called 
in particular aerial corpufcles, will thenee per- 
haps take occafion to think they may fuppofe 
an ingenite motion fit for their turn, as well as 
he an ingenite motus circulsris fimplex. ovr 
well likewife this hypothefis will acree with his 
fundamental doétrine, that Nibil movetur nifi 
a corpare contigua {SF moto: * Nothing ismoved 
‘ but by.a cantiguous body that is in motion # 
I Jeave to him to confider. As*alfo whethiet 
or no Gaffendus, andthofe other Atomifts that 
admit creation, may not hence countenanéé 
their grand fuppofition of the congenite motion 
of atoms, which granted, would deftroy thé 
beft part of Mr. Hodbes’s philofophy.” But 
whatewer becomes of this motuy eicularis' fon 
plex, Lneed not be much follicitous, having: 
formerly fhewn, that the admiffion of it would 
not difprove what I have delivered concerning. . 
the fpring of the air: and therefore leaving 
Mr. Hobbes to difpute it out, if he think fir: 
with his other adverfaries, I will proceed to the 
matin explications, wherein Mr. Hobbes endeat 
vours to prefer his doctrine about the pheerie! 
mena af ‘our engine before qurs, And thefe 
I find to be the four that enfue, THE 
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‘Tre firftand principal of thefeis that, wherein 
he ftrives to prove, that by the exhauftion of our 
cylinder no vacuum is produced, and to give 
of the expermnent itfelf'a vety differing account 
from ours. This he does in the following paf- 
fage; which, by reafon of its importance in 
our prefent controverfy, we fhall fer down ver- 
batim: Dum factor ({ayshe) retrabitur, quanto 
reliétus locus major fit, tanto minus loci relingui- 
tur aéri externo, qui reirufas a fuctore moto ver- 
fus externa, proximum fbi atrem fimiliter movet, 
&F bic alium, (5 fic continue, ita ut neceffe fit 
atrem tandem compelli in locum defertum a fuktore, 
&F intrare inter fuperficiem fuctoris convexam 
€F cylindri concavam: fuppofito enim atris partes 
effe infinite fubtiles, empoffibile eft, utvid illd, gua 
retrabitur futior, tlle non fe infinuent. Primo 
enim, contatius fuperficisrum ifarum per om- 
nia puncia perfetinus effe non poieh, quia ipfe fue 
perficies fiert infinite Leves non poffunt. Deinde 
vis illa, que ad futiorem revellendum adbibetur, 
cavitatem cylindri aliquantulum difkendit. Paofre- 
mo, fiin confinio duaram diftarum fuperfisierum 
ingrediatar una tantum atomus dura, air purus 
e4 vid ingreaitur conatu quantumvis debili. 
Poteram etiam computaffe atrem illum, qui prop- 
ter eandem caufam infinuaffet fe per cylindri val- 
vulam. Sublatam ergo vides confequentiam a re 
trattione fultoris ad locum vacuum. Sequaturum 
hoc quoque eft, aérem illum, qui eft in locum & 
futtore defertum impulfus, quia magné vi impul- 
fas et, motu valde celeri & per circuitum inter 
fummum {5 imum in cylindro moveri; cum non- 
dum fit, quod motum ejus poffit debilitare: {cis au- 
tem nibil effe, quod fibi motum aut impertiri pofft 
aut diminuere. © While the fucker is drawn 
* back, by how much a greater place is left 
¢ (within,) by fo much a leifer place is left to 
the external air; which being thruft back- 
« wards by the motion of the fucker towards 
¢ the outmoft parts, doth move in like man- 
« ner the air that is next itfelf, and that air the 
¢ next, and fo forwards: fo that it is of ne- 
“ ceffiry at laft, that the air muft becompelled 
¢ into the {pace deferted by the fucker, and to 
¢ enter between the convex and furface of the 
¢ fucker, and the concave of thecylinder. For 
« it being fuppofed, that the parts of the air are 
+ infimitely fubtile, it is impoffible but they 
¢ fhouldinfinuate themfelves that way, by which 
¢ the fucker is drawn down. For firft, the 
« contaét of thofe furfaces cannot be perfect 
« inall points, becaufe the furfaces themfelves 
« cannot be made infinitely fmooth. ‘Then; 
¢ that force, which is applied to draw back the 
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fircker, doth diftend in fome meafure the 
cavity of the cylinder. Laftly, if in the 
confines of (that is, betwixt) the two fur- 
faces, any one fingle hard atom fhould enter, 
pure air will enter at the fame way, although 
with a weak endeavour. I might alfo have 
accounted that air, which- for the fame 
caufe infinuates it felf through the valve 
of the cylinder. You fee therefore the 
confequence from the retraction of the 
fucker, to the being of an empty place, is 
taken away. It will follow alfo, shat the 
air, which is driven up into the place deferred 
by the fucker, becaufe it is driven up thither 
. I 


* by a great force, is moved with a very fwift 
‘ and cittular motion betwixt the top arid the 
‘ bottom in the cylinder, becaufe there is no- 
* thing thefe, that can weaken its motion: and 
* you know, that there is nothing, that can give 
* motion fo its own felf, or diminifh it.” But 
this ratio¢ination contaiheth divers things li- 
able to exceptions: and in order to the exa- 
mihitig of itl muft premife, that I know not, 
why Mr. fobbes fhould here confine his dif- 
eourfe to the punip, without taking notice of 
the glafs, for whofe evacuation it was defiztied. 
Wherefore, for eafier confideration fake we will 
confidet, how this difcourfe will account for 
the exhauftion of the receiver, as well as for 
the cylinidef,; for we ufually empty them both 
in the fame trials. And he being obliged to 
explicate the exhauftion of the one as well as 
the other, it will be Gonvenient to take into con- 
fideration the receiver alfo; becaufé that being 
of glafs and trahfparent, we ean better fee what 
happens in it fan ini the opacous cylinder. 
This prerhifed, we may mow proceed to the 
exceptions themfelves. And, firft, Ido not 
cleatly fee by this explicatioti how he avoids 
a vacuum: fof, aceording to his firft words, 
the exterfial air is difplaced by the motion of 
the fucker outwdfd, and this difplaced air muft 
move that which is next to it, and that the 
next, and fo onward, (whether in infinitum ot 
no, lie déclatesnot;) fo that at length (tandem) 
the ait muft be cormpeélledinto the place deferted 
by the fucker: fe that till this returning air set 
in betwixt thé fucker and thé cylinder, how 
appears it from this difcourfe, that the deferted 
{pace was not empty for fome little while? For, 
certainly, al} thefe motions of the air forward 
and backward could net be performed inan in- 
ftant; as may appear by the motion of foiihds and 
echoes, whofe velocity is reducible to meafure. Sé-- 
eondly, thoughhe takes his adverfariesto be Va- 
cuifts, yet (togiveanaceountof thefe phazenome- 
na) he fuppofés the plenitude ofthe world; as may 
appear both by exprefs paffages in his dialogue: 
and by his here rendering no other probable 
caufe of the air’s getting into the room relin« 
quifhed by the fucker. But, becaufe I have 
not here taken upon me the perfon of a Vacu- 
ift, I fhall offer fome other confiderations, I 
wifh then; thirdly, that Mr. Hoddes.had de- 
clared from whence the regrefs of the air’s im- 
pulfion fhould begin ; for that may wellbe requir- 
ed from one, that, making the world fulf, and fot 
aught appears (the celeftial clobes excepted) flu- 
id, allowsusto beheveitinfinite, if the magiftrate 
fhall pleafe to enjoin us that belief. Fourthly, 
I demand what neceffity there is, there fhould 
be fuch a forcible return of the impulfe, as is 
requifite to thruft in the air at fo narrow a 
pafiage, as that between the fucker and cylin- 
der. For, why may not that impulfe, when 
diffufed in the vaft ambient medium, be f6 
communicated and blended arieng the differ- 
ing motions of the other parts of ir, as: not to 
return again from whence it begun? As we fee 
that a voice, though ftrong, will not move 
the ar beyond a-cettain diftance; fmarth enough 
to be refie&ted in’ ant echo to the fpealéer : and 
a {tone caft into a Jake will have the waves ik 
makes 
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makes diverted from returning to the place 
they began at. Fifthly, Ido nor likewife fee, 
that it is proved, or probable, what Mr. Hoddes 
affirms of fo thick a cylinder as ours, that 1t 
fhould be diftended by the depreffing of the 
fucker. But this I infift not on; for the main 
thing, that is peculiar in Mr. Hoddes’sexplication, 
is, that as much air as is driven away by the 
fiicker, gets prefently in again betwixt it and 
the cylinder: wherefore let us examine that a 
little. I fay then, that by the air, which is fo 
fuppofed to get in, he either means, in the 
utual fenfe and in ours, the common air, fuch 
as we live and breathe in, or he does not. 

Ir he do fpeak of fuch air, I can plainly 
prove by feveral experiments, that our engine 
is in great part devoid of it. 

For, firft, if there be a contrivance made, 
whereby the whole pump may be covered with 
water, one may, as we have tried, plainly fee 
the air, that is drawn out of the receiver, at 
each reciprocation of the fucker, pafs in great 
bubbles out of the valve through the water. 

Next, it appears by the Magdeburg experi- 
ment formerly mentioned, that by reafon of 
the recefs of the air, the globe of glafs, whence 
it went out, was diminifhed in weight above 
an ounce. Thirdly, the fame truth may be 
proved by the experiments formerly mentioned 
of the {welling of a bladder, and the breaking 
of an hermetically-fealed glafs upon the recefs 
of the ambient air; thefe experiments having 
been already vindicated from Mr. Hoddes’s 
very improbable explications of them. Fourth- 
ly, the fame may be proved by the breaking 
of weak or ill-figured receivers inwards; of 
which in our hypothefis the reafon is clear, but 
not in Mr. Hobdes’s. But, fifthly, (not to 
multiply inftances, though that were eafy for 
me) what I contend for may be fufficiently 

roved by this one phenomenon, that though, 
if the receiver being full of common air the 
key be turned under water, the water will not 
at all be fpurted up at the open orifice: yet 
the like being done after the exhauftion of the 
receiver, we have had divers gallons of water 
violently impelled into the cavity of the glafs; 
which could not happen if it were full of air, 
both in regard there can be no probable caufe 
affigned, why the water fhould be thus fpurted 
up; and becaufe the receiver being already full 
of air, either two bodies muft be contained in 
one place, and fo we muft allow penetration 
of dimenfions ; or elfe common air, to which 
glafs is impervious, muftpafs through the wa- 
ter, which we conclude it does not, becaufe no 
fuch bubbles are made in the external water as 
would appear if common air paffed through 
it. Nay, fo little of this common air was fome- 
times left in the globe ufed at Magdeburg, that 
when the water was fuffered to rufh in, it re- 
duced the air intolefs by the beholder’s eftimate, 
than the thoufandth part of the capacity of the 
globe: and even if our receiver be unftopped, 
not under water, but in the open air, the am- 
bient air will violently prefs in, with a noife 
great and lafting enough to argue, that the 
glafs was far from being full of fuch air be- 


fore. 


Anp thus we may argue aganft Mr. Hodée:, 
if he would have the engine, when we call it 
exhaufted, filled with common air, as his words 
in the recited pafflage (where he talks of the 
external air, and that impelled into the cylin- 
der, without differencing them) feem to in- 
timate. But becaufe by fome other patfages 
of this Dialogue he may be favourably thought 
to mean, that the pure air (as he {peaks) is that, 
which gets in by the fides of the fucker into 
the pump, and fo into the receiver; let us con- 
fider his explication in this fenfe alfo. And not 
to urge, that it had not been amifs, if, to avoid 
ambiguity, he had more clearly expreffed him- 
felf, and named that other here, as well as he 
elfewhere calls it fo; not to urge this, I fay, 
I defire it may be taken notice of, that if Mr. 
Hobbes take the air in this fecond notion, he 
oppofes not what I have delivered ; the air I 
pretend to be pumped out of the receiver be- 
ing the common air, which confifts in great 
part of groffer corpufcles than the zthereal 
fubftance : and therefore I might fafely pafs on 
to another fubject. But I confider further, that 
even this explication of Mr. Hobdes’s will be 
liable to the two firft inconveniences lately ob- 
jected againft the other in favour of the Va- 
cuifts ; and to divers of thofe things befides, 
that are objected in the following parts of that 
difcourfe. Next I obferve again, that though 
the pump be all the while kept under water, 
yet the exhauftion of the cylinder and receiver 
will be made as well as in the open air. I de- 
mand then of Mr. Hobbes, how the pure air 
gets in by the fides of the fucker that is im- 
merfed in water? I prefume, that for want of a 
more plaufible anfwer he will here fay, (as he 
elfewhere does in an almoft parallel cafe,) that 
the air paffes through the body of the water to 
fill up that deferted fpace, that muft otherwife 
be void: but then I appeal to any rational 
man, whether I am obliged to believe fo un- 
likely a thing upon Mr. Hoddes’s bare affirma- 
tion. If Ibe, I muft almoft defpair to prove 
things by experiments; and if he will allow 
me to expect from him as much as he feems 
to do from me, I fhall fcarce defpair to main- 
tain almoft any hypothefis I pleafe : for, befides 
that he does not fo much as pretend by any 
phznomenon to counteriance this bold affer- 
tion, there are pheenomena, that make againft it. 
For I know not how many experiments fhew 
us, that when air paffes through water, it 
makes bubbles there, which in our cafe do not 
appear. And befides, I fee not, why the out- 
ward air fhould not rather impel the water (as 
we fee it frequently does in fuch cafes) than be 
fuppofed to dive fo ftrangely and unperceived- 
ly through it. When alfo the diligently-ex- 
haufted receiver is unftopped under water, he 
that obferves, how the water rufhes in with 2 
ftream as big as the paffage will give leave, will 
hardly imagine, that at the felf-fame time, as 
much air, as there gets in water, can pafs 
through the fame hole without being per- 
ceived. But it may by Plenifts be faid in Mr. 
Hobbes’s behalf, and it feems the moft that can 
be faid, that either his explication, or a vacuum 
muft be admitted. To which I reply, firft, 

that 
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that he has not evinced there can be no va- 
cuum ; having endeavoured to prove it but by 
a fingle experiment, which at beft does not 
more ftrongly plead againft a vacuum than 
this does for it. Next, that we have lately made 
it probable, that by his explication he does not 
avoid ‘the neceffity of a vacuum. And third- 
ly, that a Plenift, without having recourfe to 
Mr. Hobbes’s precarious diving of the air, may 


more prob.bly decline the neceffity of yielding 


a vacuum by faying, according to the prin- 
ciples of the Cartefians, (the fubtileft and warieft 
champions for a plenum I have yet met with) 
that the zther is, by the impulfe of the de- 
prefied fucker, and the tefiftance of the am- 
bient bodies, fqueezed in at the pores of the 
glafs or cylinder into the cavity of the vefiel, 
as faft as room is there made for it. And I 
confefs, I fomewhat wonder at Mr. Hoddbes’s 
being averfe to this way of folving the objected 
difficulty, fince (a little above the middle of 
that paffagze of his we have fo long been ex- 
amuning ) he fuppofes the parts of the air to be 
infinitely fubtile; which if they are, I know 
not what pores can be too narrow for them to 
infinuate themfelves into. But, to prefs this 
no further, I muft here take notice, that whe- 
ther the cavity of the receiver be refolved to be 
(totally or in part) empty or full of Mr. Hobbes’s 
etherial body, or the Cartefians celeftial: mat- 
ter; the violent rufhing in of the water, when 
the veffel is unftopped under that liquor, and 
divers other phenomena, which will not be 
afcribed to the fubtile matter within, (to which 
they attribute not any attraction) fufficiently 
argue, that there is in the external air a far 
greater power of preffing inwards, than there 
is within of refifting ; and confequently fuch a 
weight or {pring in that air as my epiftle chal- 
lenges to it. I had almoft forgot to anfwer the 
Jaft lines of Mr. Hodbes’s fo often mentioned 
paffage, where he would have the air, that 
he fuppofes to be impelled into the fucker, 
to move very {wiftly betwixt the top and bot~ 
tom of it. And fo elfewhere he would have 
the fame air, when it gets into the cavity of 
the receiver. But having tired my felf, as I 
fear I have you, by dwelling fo long upon one 
paffage ; I will fkip fomewhat, that I here ap- 
prove not in the ratiocination, and only fay, 
that when a light bladder is fufpended in the 
cavity of the receiver, it betrays no fuch mo- 
tion as is here imagined nay, the flame of a 
taper, as our epiftle mentions, was not blown 
out, nor (for aught appeared) ftirred by this 
fuppofed wind: to which I fhall add, that 
{moke produced in the receiver, whilft it re- 
mained exhaufted, was not by this vehement 
motion of the air blown about the receiver, as 
is particularly fet down in our Appendix, pro- 
mifed by the tranflator of the newly-mentioned 
treatife. But if you let in the common exter- 
nal air at the ftop-cock, that indeed will rah in 
with noife and violence, and whirl about the 
bladder, that hung quietly enough before. 
Havinc thus examined Mr. Hodbes’s firft 
folemn explication, I now proceed to the next; 
wherein he undertakes to give an account by 


his hypothefis of the reafon, why in our en- 
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gine, if the manubrium of the depreft fucker 
happens to flip out of the pumper’s hand, the 
fucker is carried up again towards the top of 
the cylinder. But fince this éxplication is fuch, 
that though he mentions it as his firft, prefent- 
ly after the recital of his two hypothefts, he 
himfelf is pleafed to confefs in the laft page of 
his book, that it is erroneous; I hall forbear 
to vex it, thinking fuch ‘acknowledgments 
more fit to be imitated, whenever there is the 
like occafion, than to be difcouraged. But 
as for the explication, which at the end of 
his Dialogues he fubftitutes for his retraéted 
one, I confefs to me it is fo obfcure, that I 
know not well what to make of it. But, 
as far as upon confideration I can underftand 
it, it 1s comcident with that, which in our me- 
thod will be called his fourth explication ; with 
which, that it may the better acree, {eems one 
of the chief reafons of his altering it from what 
we had propofed at firft. Wherefore we fhould 
prefently fall upon examining them both toge- 
ther; but that between them I meet with an 
explication (which in our reckoning is the 
third) of the Torricellian experiment. 

Anp here he fpends.many words to prove 
the opinion he had, whether propofed or a- 
dopted,in his Elements of Philofophy ; namely, 
that the place deferted by the fufpended mer- 
cury 1s not empty, but full ofair. But becaufe 
this expofition affumes what he has not yet 
demonttrated, wiz. non dari vacuum, and be- 
caufe the Torricellian experiment, as it is wont 
to be made, is none of the phenomena of our 
engine; I fhall refer you to what thofe learned 
men Dottor Ward and Moranus have pro- 
feffedly, and the firft of them largely enough, 
written againft Mr. Hobdes’s Explication, (yet 
without making all that either of them teaches: 
mine :) becaufe, for my part, it will fuffice me 
to argue, as I did before, that if he takes the 
air in the common fenfe of the word, (and 
that wherein his readers generally underftand 
him) his conceit is manifeftly repugnant to fe- 
veral fugh phenomena as thefe. ‘That if the 
experiment be very well made, we may, by in- 
clining the tube, impel the mercury from its 
wonted {tation tothe top of the tube; which 
will not happen, in cafe the air were before in- 
clination let into that deferted fpace. That if, 
when the mercury is fettled at its wonted fta- 
tion, the tube be lifted up out of the re-ftagnant 
quickfilver, the outward air will drive up the 
heavy mercurial cylinder oftentimes with force 
engugh to beat out the fealed end. To which 
we fhall add only this experiment : the quick- 
filver refting at its wonted ‘ftation, if you care- 
fully {top the lower orifice under the furface of 
the re-{tagnant quickfilver, and then lifting up 
the tube (that which we ufed was about three 
or four foot long) into the air, keep it well 
{topped ; if, I fay, you firft deprefs one end 
and then the other, you fhall find the quick- 
filver fall againft the depreffed extreme of the 
tube with fuch fwiftnef§ and force, as will per- 
haps furprize you, and make you apprehend, 
that the tube will be either beaten out of your 
hand or broken : whereas, if unftopping the 
tube, whilft the felf-fame quantity of mercury 

M m remains 


Oe 


Hosted by Google 


I 


4 


AN 


\ 


remains init, you let the outward air into 
the cavity unpofiefied by the mércury, and 
then if you again {top the orifice with your 
finger, and proceed as formerly, you fhall per- 
ceive the motion of the included liquor to be 
very much flower and lefs violent than former- 
ly, by reafon of the refiftance of the admitted 
air: which will alfo manifeftly difclofe it felf 
by the conflict and bubbles, that will be pro- 
duced betwixt the air and quickfilver in their 
hafty paffing by one another to the oppofite 
ends of thé tube. 

Tr any friend of Mr. Hobdes’s, feeing the ma- 
nifeft inconveniences of this opinion, fhall on his 
behalf pretend, that it is what he calls the pure 
air, that paffes through the body of the quick- 
filver to the deferted part of the glafs-cane ; 
the anfwér is ready, that Mr. Hobbes’s expref- 
fions look fo much another way, that his rea- 
ders (for aught I have found) do generally 
underftand him of fuch common air as is dif- 
placed by the defcent of the mercury. And 
therefore I had reafon enough to argue againft 
what he wrote, as I have newly doné; and 
however, this affertion is clearly precarious, 
and liable to the objections formerly alledged 
again{t the pafling of the air through the wa- 
ter. To which we may add this citcumftance, 
that in our prefent cafe it muft defcend into a 
far heavier and clofer liquor than water. But 
perhaps it will be thought, I have already faid 
more than needed againft an opinion, which 
has been rejected as well by Plenifts as Vacuifts ; 
and though mentioned as to the main by fe- 
veral writers, as well before Mt. Hobbes afferted 
it as afterwards, has been thought jo unlikely, 
as not to have been (that I know of ) approved 
by any man, even before the difcovery of the 
phenomena of our engine. Which laft words 
I add, becaufe that Mr. Hobbes not pfeteriding, 
that any attraction intervenes in the cafe, I 
fee not how he can poffibly make out, to omit 
other pheenomena, the defcent of the mercury 
in the tube further and further benedth its 
wonted ftation, upon the exhauftion of the 
receiver, and the re-afcenfion of the fame mer- 
cury in the fame tube, as we pleafe to let in 
inore or lef$ of the outwaftd air; without ad- 
mitting as much of {pring or pfeffure in the air, 
as I need contehd to have here allowed me. 
The weight of the tetrene patticles, by which, 
at the end of the third expofition, he is re- 
duced to éndéavour the folution of the quick- 
filver’s falling lower at the top tah at the 
bottom of a hill, (for I arn willing to think, 
that is his meaning, and that it is by the tran. 
{criber’s fault rathér than his, that he refolutely 
affirms the quite contrary) will by no means 
ferve his turn; it being utterly improbable to 
imaginé, that the containéd in fo little a veffel 
4s oné of our fectivets can by its weight coun- 
tér-balance fo ponderous a cylinder of quick- 
filvér: whence we may be allowed to argue 
that the air fuftains it by fuch a preffure or 
{prints as we plead for, whether that proceed 
from the texture of the atrial patticles, or from 
their motion, or from both. 


Txie fourth and laft of Mr. Hobbes’s princi- . 


pal expofitions is of that éxperirhettt of ours, 
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wherein 100 and odd pound weight being 
hung at the deprefied fucker, the fucker was 
notwithftanding impelled up again by the air 
to the top of the cylinder. Of this phanome- 
non (which has not hitherto proved unwel- 
come'to the virtuofi) Mr. Hobses gives us the 
following account. 


Herent hic noftri: (which, why he fays, 178° 22. 


know not) qguomodo hac expedies tu? 

A, Expedivi ante. Aer enim a retrattione fuc- 
toris retro pulfus, nec locum in mundo (ut fup- 
ponimus pleno) quo fe rectpiat inveniens, nift 
quem ipfe, corpora contigua fuis locts pellens, 
Sibi faceret, perpetua pulfione in cylindrum tan- 
dem cogitur, tanta velocitate inter cylindri con- 
cavam &S futtoris convexam fuperfictem, quanta 
véfpondere folet viribus itis magnis, quas ad fuc- 
torem revellendum neceffarias experti eftts. Aér 
autem ille, qua velocitate ingreditur, eandem in- 
grelfus retinets fimulque latera cylindri enet 
(vi Clafticd prediti) undiquaque diftinet. Cona- 
tur ergo aér in cylindro vebementer motus contra 
omnes partes fupetficiet cylindri concave; fruftra 
quidem dum futtor retrabitur: fed quamprimum 
futior manu emiffus aérem impellere ceffat, aér 
tlle, qui ante incuffus erat, propter conatum in 
omne punttum fuperficier cylindri interne FP vim 
atris elafticam,infinuabit fe inter eafdem fuperficies 
éédem velocitate, qnd impulfus fuerat, id eft, e& 
velocitate, quae. refpondet viribus wmpulfionis. Si 
ergo tanta ponderis vis fuctor tappendatur, quan- 
ta manuum vis erat, qua impellebatur, velocitas, 
gua idem aér é cylindro exit, locum in mundo ple- 
no nullum habens quo fe recipiat, futtorem rur- 
fis ad cylindri fummitatem impellet, propter ean- 
dem caufam qua effectt, ut fuctor paulo ante im- 
pulerit aérem. 

‘ Here our men are at aftand: How will 
¢ you expedite this difficulty? 

‘ 4. I have done it already: for the air be- 
ii beaten back by the retra¢tion of the fuck- 
er, and finding no placein the world (which 
we fuppofe to be full) where it might difpofe 
itfelf, befides that, which by driving out other 
bodies from their places it may make for it- 
felf, is by perpetual pulfion at length forced 
in the cylinder with fo great fwiftnefs, be- 
tween the coritave furface of the cylinder and 
the convex furface of the fucker, as may an- 
fwer that ftore of power, which you found 
néceffary to the drawing back of the fucker. 
Now the air, with what fwiftnefs it enters, 
retains the farne within, and then diftends 
evefy way the fides of the brafs cylinder, 
Which is (of i#/e/f) elaftical, ‘Therefore the 
air in the cylinder being vehemently moved, 
endeavours or thrufts againftall parts of the 
concave furface of the cylinder; but in vain, 
until the fucker is drawn back. But as 
foon as the fucker, having flipt the hand, 
ceafes to fake its impulfe upon the air, that 
air, which was before driven in, by reafon of 
its endeavour againft every point of the inter- 
hal fiperfictes of the cylinder and of the elaf- 
tical force of the air, will infinuate -itfelf be- 
tween the fame furfaces with the fame fwift- 
nefs, as that by which it was impelled,thar is, 
with that velocity, which anfwers the ftreneth: 
‘of the impuifion. If therefore fo great a 
| * power 
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© power of weight be hung upon the fucker, as 
< may anfwer the power of the hands by which 
© ic was impulfed; the fwiftnefs, with which 


‘ the fame air goes.out of the cylinder, finding, 


‘ no’placein the world (which is full) where ta 
‘ difpofe itfelf, wil] again impel the fucker to 
< the. top of the cylinder, for te fame reafon, 
‘ that the fucker a little before made an im- 
¢ pulfe upon the air.’ Thus far our anthor’s 
paflage; againft whofe folution it is eafy ta 
draw divers arguments, from what we have 
difcourfed againft the firft of his four explica- 
tions. But though we refer you thither, yet 
we will here alfo obferve, that this whole con- 
ceit ofthe air’s running in and out with f{trange 
yelocity between the fucker and the cylinder 
is precarious; nor does he propofe any one 
phenomenon to countenance it. To which 
general advertifement I fhall add, the three fal- 
lowing particulars. Firft, that in an engine, 
fo contrived, that the pump lay covered with 
water, when the fucker was retracted, the at- 
mofphere would ftrongly prefs the water again{t 
it; and, if the manubrium were let go, would 
fwiftly enough repel up the fucker into the de- 
ferted cavity of the cylinder. Which beingra 
eafe parallel to that under confideration, let 
any unbiaffed perfon judge, how likely it is, 
that the air could: perform all thefe excurfions 
without exciting bubbles, notwithftanding the 
water’s conftant interpofition betwixt it and the 
eylinder. Secondly, that there is as little pro- 
bability in what our author teaches in thofe 
words conatur ergo aér, &c. I might here repeat 
what we formerly mentioned of the breaking 
of our receivers inwards, not outwards; and 
I might add, that I fee no reafon, why the co- 
-natus of the included air, if its conatus were. 
granted, fhould be fruftraneous, when the 
facker is depreffed. Bus f will rather demand, 
why, if the air within have fo {trong an en- 
deavour outwards, as to ftretch che thick fides. 
of the brafs cylinder, as Mr. Hobbes (with 
what probability, let any man. judge) would 
have it; I demand, I fay, why this air does not: 
throw aut the wooden peg or valve, which we 
have often to qur trouble feen thrown out with 
_ great force and noife, when the depreft fucker 

being thruft up again, while there was air in 
the cylinder, we forget to leave the valve 
open; though in this cafe the air, that drave 
eut the peg, was far enough from ftretching: 
the cylinder. And I further damand, how:it’ 
‘comes to pafs, that, if having ftopt the hale 
of the cylinder with your finger inftead of the 
peg, you fwiftly deprefs the fucker, you fhall 
be fo far from ‘feeling ‘a preffure outwards 
apainft the pulp of the finger from any thing 
contained in the cavity of the cylinder, that 
your finger. will be ftrongly, and perhaps not 
without fome pain, preffed in by the ambient 
air; in fo much.that it: was, this phenomenan, 
and one fomewhat like itin the Torricejlian ex- 


periment,. that'feemt to have ingaged my other - 


adverfary, the earned Ezaus,. to. maintain a 
_ conceit quite contrary to. Mr.:Hebbes’s; and. 
imagine in the deferted cavity af the cylinder, 
_ notia difterding, bur violently contracting fub- 
ftance. ‘Thirdly,’ That as to: the laft’ parr of 


the paffage under cenfideration, beginning at 
fi ergo, &c. which feems to me fomewhar in- 
tricate; I do not fo clearly underftand, why, the 
air, that, is impelled in fo fwiftly betwixt the 
cylinder and the fucker, fhould not refift the 
{wift egrefs Mr. Hobbes afcribes to the included 
air by the fame paflage: nor why, this impelled, 
air, that has fo ftrong an endeavour outward, | 
fhould never deprefs the fucker (againft whofe 
upper part it muft bear as well as againft the 
cylinder) as well, as the fame air, diffufing. its: 
motion through the vaft ambient medium, cap, 
enable the externa] air to thruff up the fucker 
again; efpecially, fince during, fuch a depref- 


fion of the fucker (as we have mentioned not . 


to happen) made by the rebound of the air, 
forcibly impelled in from the clofe bottom o 

the cylinder, the air from without may all the: 
while, with congruity enough to Mr. Habdes’s 


principles, get im between the faid fucker and . 


the cylinder. But not to- infift ypon. thefe 
niceties;, L fay, that the ljfting up of the fucker 
either is not neceffary: to, prevent a vacuum; 
or that in fome cafes it will be hard to fhew, 


peel, againft by theinclyded air, whofe impetus 
ty lefS diffyfed 2 But not to be 


is incompa 


Pao 


136 


An Examen of Mr. HosBes’s 


others, that will not have recourfe to the unin- 
lelligible attraction of fome rarefied fubftance 
within, muft a!cribe fo ftrange a phenomenon 
to the preffure of the air without. But I hall 
no further prefs thisfourth objection, partly 
becaufe it is added to the other three, only ex 
abundanti, and partly becaufe this chapter is 
grown fo long already. 

I Know indeed that after the expofition laft 
recited out of Mr. Hobbes, he makes the Aca- 
derrian Dialogift confeis, that thereft of the 
phenomena of our engine may alfo not unea- 
fily be reduced to his principles. But perhaps 
they, that take notice of the variety. of thofe 
phenomena we have have fet down in our trea- 
tife, will fcarce be of his mind ; and thofe, that 
have confidered what has been difcourfed in 
this chapter again{t his four principal explica- 
tions, and what I am about to fubjoin in the 
following part of this treatife, concerning divers 
other folutions that he gives, will perhaps be 
inclined to think, that others may be like thefe, 
without being therefore neceffarily true. 
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In which divers feattereq explications, and other 
paffages in Mr, Hobbes’s Dialogue, are exa- 
mined. 


ProceeEpD. then to the fifth chapter, in 

‘ which and the next I glean up and examine 
divers fcattered paffages, wherein he offers at 
fomewhat, by way of argument, again{t fome 
things we had delivered in our epiftolical 
treatife: I fay, what he offers by way of argu- 
ment; for as to thofe paffages, that do but 
either praife himfelf or difparage his adver- 
faries, 1 have almoft as little leifure as inclina- 
tion to take notice of them, and do not much 
apprehend that the virtuofi (efpecially fuch as 
know us both) will think what I write the lef 
rational for being civil ; or will let me fuffer, 
in their opinions, for neglecting to trouble 
them, in a philofophical controverfy, with mat- 
ters, that do but very little belong to it. 

To fkip then what Mr. Hodées is pleafed to 
fay, in the firft page of his Dialogue, concern- 
ing fome difputable difcoveries about ‘fenfation, 
which he challenges to himfelf,; and to pafs 
by divers other thimgs in the fecond or third 
following pages, which relate to him, or to 


the fociety he writes againft, rather than t0- 
the nature of the air ; we fhould ‘begin with- 


the opinion he thinks fit, in the-fifth page, to 
iiijpute to us, as if, we diftinguifhéd what is 
fititd from what is not fo, only (f6¥ {0 his ratio- 
ination iniports) by the bigriefs of the parts 
of which ‘a body tonfifts ; but defigning, in: 
an Appendix to be fubjoined to this difcourfe, 
to éxamine what I find in this Dialofue difper- 
fed touchirie fluidity, I fhall now’ /only fay, 
that he does very much miftake and miftepre- 
fent my daécttine of fluidity ; wherein I ex- 
prefly teach, that the principal caufe ‘or con- 
ditién 6f it is tiot rhe fize> byt‘the motion of 
the fmall parts that compofe the fluid body. 
To take up they the particulars we are to 
examine, in the order (as far as conveniently 
qmnay be) whertin I find them dein the author’s 


Dialogue, and paffing by’at prefent thofe 
things, which either we have confidered already, 
or are not to confider in this place ; the firft 
particular, that offers itfelf to be taken notice 
of, is this paflage at the bottom of the twelfth 


page : 


B. In vas apettum infudimus aquam, in aquaPage 12. 


Situlam ftatuimus eretiam, langam, exililfimam ; 
obfervavimus autem aquam é vafe fubjecio in ere- 
lam fiftulam afcendiffe.. 

A: Nec mitum 5 nam fuperficiem aque, par- 
ticule atri interfperfe aqueque contigue motu 
Juo verberabant, ita ut agua non potutt in fiftulam 
non afcendere, 8 fenfibiliter quidem in fiftulam 
valde anguftam. 

‘ B. We poured water into an open veffel ; 
© we placed in the water a long ftreight, flender 
tube ; and we obferved, that the water did 
* afcend from the veffel underneath into the 
‘erected tube. 

« 4. No wonder: for the {mall particles, that 
are interfperfed in the air near the water, did, 
by their motion, beat upon the furface of the 
water, fo that the water muft of neceffity 
afcend into the pipe, and that fenfibly into 
a pipe, that was fo exceeding flender.’ 

To this I fay, that it is manifeft, by what I 
write in my epiftle, that I did not then take 
upon me, nor do] undertake in this place, to 
affign the true reafon of the propofed phzno- 
menon. An attempt of this kind has been 
fince addreffed to me, which being ingenious, 
if not alfo true, may be confulted. In the 
mean time J cannot but declare, that I am no 
way fatisfied with Mr. Hodes’s expofition : 
for, to fay nothing.of the motion he afcribes 
to the particles difperfed through the air, he 
leaves the difficulty.unfolved, fince there being 
commion air as well within the cavity of the 
flender pipes as without it, he neither fhews, 
mor. fo much as offers at, a reafon, why the 
preffure of the air within fhould not refiit the 
prefiure of the fame kind of air without; as 
we fee it does in greater pipes. And poffibly 
lie would have paft by this particular, if he 
had not overlooked the advertifement I gave to- 
wards the clofe of the 35th experiment ; that 
it would concern thofe, who fhould undertake 
to fhew the caufes of this phanqmenon, to be- 
think themfelves alfo of a reafon, why, if the 
expetiment be tried with quickfilver inftead of 
water, the furface of the liquor will, inftead of 
being higher, be lower within the pipe than 
without it. Whereas if Mr. Hobbes’s explica- 
tion be fufficient, why fhould not the contrary 
happen in quickfilver as well as in water: 

- [nz next paflage 1 have to confider is in 


nv 


xy ATA AN R 


the 13th page, thus fet down: Siguis poff im-Page 13. 


puVionem revulfionemque fuctoris aliquoties repe- 
litem, epiftomium fupernt orificsi rectpientis cone- 
tur extrabere, inveniet illud valde gravitare, 
tanguam fi multarum librarum pondus ab eo pen- 
deret, Undetcontingit hoc? 

AL Ab aéris, quieft in recipiente fortiffimo co- 
nata circulari facfo a violento ingreffu aéris inter 
fuperficiem futtoris convexam & cylindri conca- 
vam, generato per iteratam illam impulhonem 
revulfionemque fudfaris, quam vos perperam voca- 
his ex{uftionem aéris. Nam propter nature ple- 

nitudinem, 
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nitudinem, epifiomium extrahi non potefi, quin 
aér qui eft in rectpiente (epiftomio contiguus) una 
extrabendus fit. Qui quidem aér, fi quiefceret, 
facillimé epifiomium fequereiur : fed dum velo- 
ciffime circuit, fatis difficulter fequitur; id eft, 
videtur effe valde gravis. 

B. Verifimile eft : Nam ut air novus in reci- 
piens paulatim admittitur, etiam apparcntem 
illam gravitatem paulatim perdit. 

« Ifany one after the frequently-repeated im- 
¢ pulfe and retraction of the fucker, endeavour 
to draw out the ftopple of the upper orifice 
of the receiver, he fhall find it gravitates very 
much, as if a weight of many pounds hung 
upon it. Whence comes this? 
« 4. From a ftrong circular endeavour of 
the air within the receiver, made by the vi- 
olent ingrefs of the air between the convex 
furface of the fucker and the concave of the 
cylinder, procured by the repeated impulfe 
and revulfion of the fucker, which you im- 
properly call the exfuction of the air. For 
by reafon of the fulnefs of nature the {topple 
cannot be drawn out, but the air that is in 
the receiver (contiguous to the ftopple) muft 
be drawn out too: which air, if it were fettled 
and at reft, the {topple would eafily be drawn 
out; but whiles that does moft {wiftly cir- 
culate, it comes out very hardly, that is, it 
‘ feems to be very heavy. 

¢ B. Very likely: for as foon as frefh air is 
‘ by degrees let into the receiver, it likewife 
‘ by degrees lofes this feeming gravity.’ 

But, I do not much fear, that this explica- 
tion will keep the experiment from continuing 
to be thought, by ingenious men, a notable 
confirmation of our hypothefis. For, to pafs 
by fomething, that, though I am no way fatis- 
fied with, cannot well be examined in few 
words; I anfwer, firft, that if there be fuch 
a vehement circular endeavour, as he imagines, 
of the air in the receiver, by which motion he 
elfewhere teaches (as we have feen above) that 
‘the air rufhes out with violence enough to 
‘make the atmofphere lift up in our cylinder 
above an hundred pound weight; I fee not, 
why it fhould not rather throw out the ftop- 
ple under confideration, than hinder its ex- 
traction. And I fee not why, when the ex- 
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ternal air is re-admitted at tlie ftop-cock into | 


the exhaufted receiver, and thereupon there 
does fenfibly follow for a little while a whirling 
about of the included air, the ftopple, that juft 


before feemed fo much to refift. the being drawn 


out, fhould ceafe to make any fuch refiftance. 
Nor do I fee, how the plenitude of nature fhould, 
as is here intimated, hinder the extraction of 
the ftopple ; for, according to the Plenifts, 
the world and the receiver mult be at all times 
equally full. And if the contiguous air muft 
for Mr. Hodbes’s reafon neceffarily be extracted 
with the {topple in one cafe, I fee not, why the 
like fhould not happen in another. But fince 
Mr. Hobbes is pleafed to call us experimenta- 
rian philofophers, let us fhew, that fuch expli- 
cations as thefe of his need not make us a- 
fhamed of the name. I faythen, that it appears 
by our.experiments, that there is no fuch for- 


tifimus conatus circularis in the exhautted re- 
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ceiver as he pretends; but that there is indeed 
an endeavour of the ambient atmofphere to 
prefs inwards the parts of the glafs and cover, 
that are contiguous to it. For, asI have alfo 
noted already, a light bladder fufpended in the 
cavity of the receiver betrayed no fuch motion 
as Mr. Hobbes here fuppofes. To which I 
fhall now add, that neither were a pair of fcales 
fufpended within the fame cavity; nor was a 
long magnetical needle, that refted upon the 
point of another needle, at all whirled about 
by this imaginary motion of the air. Befides, 
if you leifyrely loofen the brafs ftopple, fo 
that it may be very near, but not contiguous, 
to the fides of the focket, you fhall manifeftly 
perceive a ftrong current of air to flow into 
the receiver at that pafface: and more than once, 
when inftead of that piece of brafs we ftopt the 
hole in the cover with our cement, one might 
obferve, fometimes whilft we were pumping, 
fometimes after wehad done pumping, that the 
outward air by degrees depreffed the fuperficies 
of thecement expofedtoit, and madeit concave, 
and now andthen would break throughit, thruft- 
ing it inward with great violence and noife. 

In the fame page our author rectifies, after 
his way, another of our explications in thefe 
words; Vidimus item aquam demiffam in recipi- 
ens poft fuctoras aliquot reciprocationes ita bullire, 
ac fi fuppofito igne fervefceret. 

A. Idquoque accidit propter velocttatem aéris, 
ut ditium eft, in recipiente circumeuntis, nift 
forte aquam illam dum bullit calidain quoque effe 
deprehendatis. Nam fi certi effemus illam ca- 
lefcere, alia caufa phenomeni excogitanda effet. 

B. Imo certi fumus, quod non calefcit fenfibiliter. 

A. Quid ergo tali aque motui conferre poffe 
putas majorem vel minorem atmo[pbhere gravita- 
tem? 

B. Neque illum motum attribuunt, puto, at- 
mofpheré. 

‘ We faw alfo water, being let down into 
‘ the receiver, after fome returns of the motion 
of the fucker, to bubble fo as if it had boiled 
over a fire. 

‘ A. This likewife happens, as we fpake, by 
reafon of the fwiftnefs of the circulating air; 
unlefs perhaps: you find the water hot too 
whilft it bubbles, ‘ For if we were fure it was 
hot, we mutt find out fome other caufe of 
the pheenomenon. 

‘ B, We are certain it is not fenfibly hot. 

‘ A. In what therefore can the greater or leffer 
motion of the atmofphere promote fuch a 
motion as this? - 

‘ B.1 fuppofe they do not attribute this 
motion to the atmofphere.’ 

Bur, I confefs, I fee not, how the circular 
motion of the air within the receiver could in a 
phial with a long neck produce fuch effects as 
in my epiftle are recited; efpecially I fee not, 
how fuch a wind paffing along the furface of 
the water could raife fo many and fo ftrangely 
big bubbles, which feemed many of them to 
rife from the lower parts of the water, and 
{welled notably as they afcended; and how fuch 
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a wind fhould carry up the moft part of the water 


through thelong neck of the phial, andas it were 
fpout into the receiver. 
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As for what he fays about the gravity of 
the atmofphere, it is plain enough, that my 
conjecture afcribes the phenomenon to the tak- 
ing off, not the gravity of the external air, but 
of the preffure of the air within the receiver; 
though I fee not why the removal of the weight 
of the atmofphere, if it could be out of the en- 
gine effected, fhould not have a like operation. 

Awnp (to anfwer Mr. Hobbes’s queftion as it 
fhould have been put) that, which I think the 
greater or leffer prefiure of the air confers to 
this phenomenon is this; That whereas com- 
mon experience fhews us, that water by being 
heated is expanded, and has bubbles generated 
in it; and whereas our former experiments, 
efpecially the 28th, have made it appear, that 
there is wont to be in water and other liquors 
aérial particles, which tend to expand them- 
felves, and do actually do fo, in numerous bub- 
bles, when the preffure of the incumbent air is 
confiderably leffened: in the prefent phzno- 
menon, that preffure being, by the exhauftion 
of the receiver, taken off, the aerial particles 
and agitated vapours, that abound in the hot 
water, are allowed to expand themfelves, as be- 
fore they could not, and to make fuch nume- 
rous and great bubbles, that thereby a good 
part of the water is carried out of the phial. So 
that I fomewhat wonder, what makes Mr. Hobbes 
fpeak, as if there were no fenfible heat of the 
water under confideration, fince it is exprefly 
{aid, that it was put in hot; and if it were put 
in cold, could by no pumping be brought to 
the leaft fhew of effervefcence. And as for his 
explication of the phenomenon, the experi- 
mentarian philofophers need not the objection 
lately made againft it; for [havealready evinced 
by experiments, that there is in our exhaufted 
receivers no fuch peculiar motion of the air as 
he afcribes the phzenomenon to; nay, when 
there is manifeftly a whirling about the air in 
the glafs upon the admiffion of the external air, 
the production of numerous bubbles in the wa- 
ter prefently ceafeth. And therefore I fee not, 
why Mr. Hobbes might not have let alone my 
conjecture, (for [ propofed it, and look upon 
it, as no more) unlefs he could either have 
difproved it better, or fubftituted a more pro- 
bable one than he has in its place. 

As for what he adds in thefe words, 44 boc 
experimento manifeftum eft, quod recipiens per ex- 
uttionem hanc quam vocatis aéris, non fit vacuum. 
Nam moveri aqua non potuit nifi a movente ali- 
quo moto &S contiguo. Itaque phenomenum boc 
demonftrationem fuppofitionis mea continere vide- 
tur non infirmam: * It is manifeft from this 
‘ experiment, that the receiver is not made 
‘ empty by this exfuction of air, as you call it: 
‘ for the water could not be moved but by 
< fome contiguous mover, that was it felf in 
‘ motion: Therefore this phenomenon feems 
‘ to contain no weak demonftration of my 
‘ hypothefis :’ I am not obliged to anfwer it, 
but leave that to thofe, that are profeft Vacuitts ; 
acainft whom I mutt doubt whether his ratio- 
cination will conclude, though the confequence 
be not manifeft to me. For himfelf allows 
his terreftrial atoms an innate circular motion, 
which confequently needs not depend upon 


fome body contiguous and moved; and the 
Vacuifts will fay, that the particles of the wa- 
ter being ftrongly agitated, when it was put in- 
to the receiver (whether by fiery corpufcles 
{warming init, or otherwife) and the refiftance 
of the incumbent air being taken off, the pha- 
nomenon would be produced juft as it is, 
though we fhotld fuppofe no other body to 
fucceed in the room of the exhaufted air. And 
befides, though fome fubtile particles of active 
matter fhould get in, to agitate the aqueous 
and a€rial corpuicles, yet (they may fay) there 
is no neceffity, that fuch minute particles fhould 
be numerous enough to fill up exactly all the 
little fpaces deferted by the air. And even 
upon this fuppofition, as it would not follow, 
that fuch relinquifhed fpaces were all of them 
quite empty; fo would not the phenomenon 
at all prove, much lefs manifeftly prove, that 
they were quite full. And fince an aétual heat, 
that is, a brifk and various agitation of its {mall 
parts, is requifite to the boiling of the water 
in this experiment; perhaps others will not 
think it more abfurd, that the removal of the 
preffure of the air fhould occafion this expan- 
{ive motion in the water, than that, which Mr. 
Flobbes mutt allow, that in air compreffed by 
quickfilver, or fome other weight, the remo- 
val of that preffure is fufficient to make that 
air expand it felf by the flying abread of its parts. 

Anp whereas Mr. Hobbes urges this other 


argument againft the Vacuifts, Preterea, dic Pave 13 
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mibi, bullientem aquam potuiftin’ confpicere ? 

B. Quidni ? ' 

A. Nonne vifionem fiert concedynt veftri per 
attionem continuam ab objetio ad oculum? Nonne 
etiam putant aftionem effe motum, &P omnem mo- 
tum effe corporis? Quomodo ergo potuit abobjetfo, 
nempe aqua, ad oculos tuos motus per vacuum 
(id eft, per non corpus) derivare? 

B. Non affirmant noftri ita vacuum effe recipi- 
ens, ut nullus omnino aer reliétus fit. 

A. Nil refert an totum recipiens vacuum fit, 
an magna ejus pars; nam utrumvis fupponatur, 
derivatiomotus ab objecioad oculum intercipietur. 

B, Ita videtur, nec habeo quod refpondeam. 

‘ Befides, tell me, could you fee the water 
bubbling in that manner? 

‘. B. What elfe? 

‘ A.Do not your affociates grant, that vifion 
is made by a continued a¢tion from the ob- 
ject unto the eye? Do they not alfo think 
action to be motion, and all motion to be 
of fome body? How therefore could the mo- 
tion be derived from the object, the water, 
unto your eyes through a vacuum, that is 
fomewhat,, that is not a body? 

‘ B, Our friends do not affirm the recipient 
to be fo empty, that no air at allis left. 

¢ A. No matter, whether the receiver be 
wholly, or for the greater part empty; for 
which-ever you fuppofe, the derivation of 
the motion from the object to the eye will 
be intercepted. 

‘ B.Itmay befo; I cannot tell what to anfwer.? 
The Vacuifts will perhaps anfwer him, as 
I anfwered Francifcus Linus to an almoft 
like objection. And thofe of them (which 
make far the greateft number) who plead 
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but for an interfperfed vacuum, will per- 
haps tell him, that they take vifion to be made, 
not by fuch a propagation of impulfe as he 
does, but by a trajection of effluvia, that iffu- 
ing out of the fun, and traverfing the diapha- 
nous bodies interpofed, rebound from the ob- 
ject to the eye. And according to this doc- 
trine they may afk Mr. Hobdes, why a mo- 
tion may not be made through a vacuum or 
non corpus? Nay, how it can naturally be ftopt 
in vacuo, where there isnothing to refift it? 
But controverfies of this nature it lies not upon 
me to profecute. 

In the 14th page, Mr. Hodes having recited 
that experiment of ours, of killing animals in- 
cluded in our receiver by the exhauftion of the 
air in two or three minutes of an hour, fubjoins 
thefe words; Credin’ tu animalia ifta tam cito 
interempta effe eo quod carerent aére? Quomodo 
ergo [ub aquam vivunt urinatores, quorum ali- 
qui (affueti a pueritid) caruere aére per boram 
integram? Iuclufa in recipiente animalia occidit 
motus ille idem vehementiffimus, quo diftenduntur 
yumpunturque inclufe vefice. * Do you think 
¢ thefe animals were therefore fo quickly killed, 
‘ becaufe they wanted air? How then do they, 
¢ who makeatrade of diving, live under water, 
© of whom there be fome, who being accuftom- 
¢ ed from their childhood, have wanted air a 
¢ wholehour? No, that moft vehement motion, 
‘ by which bladders fhut therein are diftended 
¢ and broken, kills thefe animals fhut up in 
‘ thereceiver.’ But, though he fays no more 
in this place concerning this matter, yet it 
feems he either much liked his own conjectures, 
or greatly difliked mine, fince in his epiftle 
dedicatory to the learned Sorberius he fingles 
out this fole phanomenon. to explicate; ga 
contra ({ays he there) neque aerem exugi poffe, 
neque inclufum animal (etfi exuttus effet) tam cito 
moriturum effe exiftimo. Attio quidem, quam 
mors illa fequitur, videri poteft vel fuctio quedam 
(&2 propterea exfuctione conclufi aéris interfici 
animal, refpiratione ublata) vel etiam compulfo 
atris ab omni parte verfus centrum [phera, cui 
animal includitur; €9 fic videri poteft mori a te- 
nacitate comprefi aéris, quafi aqua fuffocatum; 
nimirum hauftum in intima pulmonum acrem foli- 
to tenaciorem, inter arteriam {F venam pulmo- 
nis, curfum fanguinis intercipiendo fiftere. < I, 
on the contrary, think, thatneither the air can 
be fucked out, nor that the animal would fo 
foon Cie, if it were fucked out. The aétion 
indeed, to which this death is a confequent, 
may feem either a certain fuction (and fo, 
that the animal is killed by the exfuction 
of the included air, its refpiration being taken 
away) or a compulfion of the air from all 
parts towards the centre of the fpherical glafs, 
in which the animal is inclofed, and fo may 
be feen to die ftifled by the tenacity of the 
comprefied air, asit were, with water; the 
air more tenacious than ufual being drawn 
into the inwards of the lungs, and there, be- 
tween the pulmonary artery and vein, ftop- 
‘ ping the courfe of the blood.’ But, as I 
propefed by conjecture doubtingly, and pro- 
fefs my felf to be in a further inquiry about the 
ufe of the air and of refpiration; fo I muft full 
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think, that we want fome further or clearer dif- 
covery about that matter, notwithftanding what 
has been delivered concerning it by Mr. Hodes. 
For his argument againft my conjecture is, in 
the paflage that propofes it, anfwered by him- 
felf: for he plainly intimates, that divers, who 
can live without air (which yet{ might queftion, 
if he means without any air at all) for a whole 
hour, are accuftomed to it from their childhood. 
Wherefore, unlefs the animals, that died.in my 
engine, had been for a long time framed by de- 
grees to live without air, it will not follow, that 
the want of it could not difpatch them in a 
fhort time, as ordinary men may be drowned 
in a few minutes. And having purpofely let 
down fome mice and finall birds into a deep 
glafs filled with water, and kept them from 
emerging by a weight tied to their legs or tails, 
though ‘fome lived longer than others, yet I 
obferved them to be killed faft enough to keep 
my conjecture from being incredible: efpecially 
the laft we made trial of, though a large and 
lufty moufe, appeared to be quite dead within 
fomewhat lefs than one minute, meafured by 
the vibrations of a pendulum. And we par- 
ticularly took notice, that, before drowning, di- 
vers bubbles, which feemed to be the refpired 
air, came out of their mouths, and afcended 
through the water. 

Anp as for the explication, that Mr. Hobbes 
would recommend inftead of mine, not to 
urge, that I could wifh he had been pleafed to 
fhew us, how the tenacious air he imagines to 
be infpired comes to produce thofe ftrange con- 
vulfions, and other fymptoms mentioned in my 
epiftle; not to urge this, I fay, we have al- 
ready difproved the fuppofition his opinion is 
built on, namely, that there is in the exhaufted 
receiver fuch a motus vebhementiffimus, as he pre- 
tends: befides that he fhews not how this mo- 
tion comes to kill the included animals,which I 
was wont to keep, not near the centre of the 
receiver, where he feems to think this motion 
moft operative, but near the bottom of it, that 
the included animal might have fomething 
firm under his feet. Nor does it at all clear 
the difficulty, that he would have this motion 
the fame, whereby included bladders are diftended 
and broken. For, befides that it is very hard 
to conceive, how the tenacity of the air, or its 
beating from all parts upon the convex furface 
of an almoft quite empty bladder, (for in fuch 
alfo the experiment he refers to will fucceed) 
fhould make it burft outwards; befides this 
(I fay) we have already proved, that the diften- 
fion, and breaking of bladders in our receiver, 
proceeds not from any fuch motion of the 
neighbouring air as is here prefumed, but from 
a quite differing, if not from a contrary caufe. 

In the fame page our author makes a di- 
greffion from the engine, and difcourfes of 
another experiment, which I have long fince 
often made. But though his explication be 
liable enough to juft exceptions, (as can make 
good, if it be required) yet becaufe the experi- 
ment is none of thofe I delivered, I fhall leave 
it to be examined by others. And for the fame 
reafon I forbear to meddle with that he has in 
the next page concerning the wind-gun. ace 

what 


ahs, 


Hosted by Google 


An Examen of Mr. Hosses’s 


what he has in the fame 16th page, in thefe 
words; Placet mihi tua magis hypothefis quam 
jila de vi acris elaftica: nam video, quod a veritate 
iilius veritas dependet vel vacui vel plent; fed a 
veriate bujus nbil fequitur in neutram par tein 
queftionis, Advis, inquit, fiructura funilis eft 
compreffe Line. Bene eff. Lana fit ex fils. 
Recte. Sed cujus figura ? Si parallelopipedi, nulla 
pote? effe comprefio partium : fr non parallelopi- 
pedi, erunt inter fila illa [patia quedam relicta, 
gue, fivacua funt, fupponunt vacuum, ad pro- 
bandum,quod vacuum eft pofibile; ft plena, plenum 
dicunt quod vacuum putant: © Your hypothefis 
‘ pleafes me better than that of the ipring of 
¢ the air: for from its truth depends the truth 
© of a vacuum ora plenum; but from the truth 
‘ of that, nothing follows on either part of the 
queftion. ‘The make of the air (fays he) is 
like that of compreffed wool. Well; wooll 
‘ is made of hairs or threads. Right; but of 
¢ what figure? If of a parallelopipedon, there 
‘ can be no compreffion of parts ; if not of a 
‘ parallelopipedon, there will be betwixt the 
‘ hairs certain {paces left, which if they be 
‘ empty, they fuppofe fome place empty, to 
‘ prove that a vacuum is poffible ; if full, they 
‘ fay that is full, which they fuppofe to be 
empty :’ To this paflage, I fay, 1 cannot 
but reprefent, that the queftion is not, whether 
from the hypothefis,that afcribes a {pring to the 
air, depends the proof of a vacuum or a ple- 
num, but whether the hypothefis it felf be true 
or no. For, fure there are many things certain 
in natural philofophy, from whofe truth that of 
a plenum or a vacuum cannot be deduced. 
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of the atrial particles, the Vacuifts may tell 
him, that they make no fuch argument as he 
is pleafed to make for them; and do not com- 
monly imploy the figure of the aerial particles 
to prove a vacuum, but other arguments, fuch 
as Mr. Hoddes has not yet well anfwered: and 
having by them, as they judge, proved inter- 
fperfed vacuities, they might without incon- 
venience fuppofe in an aérial corpuicle little 
empty pores, upon whofe account it may be 
capable of compreffion, in cafe they fhould 
think fit (which I know not that any of them 
does) to affign it the figure of a parallelopipe- 
don. But this controverfy the Vacuilts may, 
if they pleafe, profecute. In the fame page 
Mr. Hobbes begins, and in the next he con- 
tinues, a long difcourfe concerning the going 
out of fire in our receiver upon the exhaui- 
tion of the air: the paffage is too prolix, and 
does tco little concern the {pring of the air to 
be here totally tranfcribed, or examined period 
by period. In fum, he endeavours to do two 
things: the one is to reduce what happens 
to kindled coals placed in our engine to what 
happens in certain mines, wherein when fome 
taick damps afcend, both charcoals and candles 
are foon extinguifhed thereby: the other is to 
fhew, that by the reciprocation of the fucker, 
the air impelled firft into the cylinder, and then 
into the receiver, is put into fuch a motion, as 
gives it a certain middle confiftence, as he 
foeaks, betwixt the confiftence of pure air and 
tic of water. But I fhall not need to examine 
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this fecond part of his difcourfe, becaufe I deny 
the firlt; and being able to difprove che thing 
it {elf, namely, the thicknefs of the air in the 
xhautted receiver, I need not fpend time about 
what he teaches de modo. 

To examine then only the firft of the above- 
mentioned particulars, I fhall begin with ob- 
ferving, that his ftory of the damp to be met 
with in mines is more largely fet down by Mr. 
Hovbes in that chapter of his Elements of Phi- 
lofophy, where he treats of gravity; in which 
place he feems to mention it (to ufe his own 
expreffion) as a ftory of doubtful credit, which 
it is not like he would have done, if he had 
then feen it. Which I mention, not that I deny 
the ftory for the main, nor that I would bring 
Mr. Hodves into a fufpicion of relating things 
untrue as matters of fect, his enemies them- 
felves having not accufed him of fuch a mean- 
nefs ; but becaufe, if he have not fince ob- 
ferved the thing himfelt, there may eafily be a 
miftake in fome of the circumftances ; as for 
inftance, the number of minutes, wherein the 
thick air choaks the fire: and it is upon that 
circumftance, that the validity of what he de- 
duces from the obfervation chiefly depends. 
But, however the matter fare with thefe fub- 
terraneal damps, we have already proved by 
feveral of the experiments of our engine, that 
in the exhaufted receiver there is no fuch mo- 
tion of the air asis here fuppofed. And it 
may be fufficiently proved, that whatever re- 
mains in the receiver is not fuch a fubftance 
as Mr. Hobdes would have it; for that, he 
here tells us, is of a confiftence betwixt air and 
water; and in the above-cited place of his 
Elements he fays, that it is not much lighter 
than water. But by the Magdeburgick ex- 
periment (we have already had occafion to 
mention two or three times) it is evident, that 
the receiver, by being exhaufted of common 
air, is fo far. from growing heavier, much lefs 
fo much heavier as it muft, if it were filled with 
a fubftance not much lighter than water, that 
it loft above an ounce of its former weight. 
And to this agrees what we fee happen in 
zeolipiles, that grow lighter, when the air is ex- 
pelled. Befides, if the receiver be in our pre- 
fent cafe filled with a fubftance, whofe con- 
fiftence is fo much nearer that of water than is 
our common air, as Mr. Hobbes would have 
it; how chance a pendulum fhould not move 
very fenfibly flower in it, when in water the 
diadromes are fo exceedingly much more flow ? 
And the breaking of an hermetically-fealed 
bubble in our receiver outwards, when the air 
was much exhaufted, and not before, together 
with divers other experiments that might be 
ealily applied to this purpofe, in our epiftle, 
do fufficiently evince, that it is not a thicker 
and far heavier air, but a more yielding and 
lighter, that remains after pumping in the 
cavity of our receiver. 

Anp thus much asto Mr. Hobdes’s difcourfe 
upon our experiment. But as for the thing itfelf, 
it appears, that when I related it, I thought it 
might admit a further inquiry : and indeed there 
may be fomany ways of extinguifhing fire (as we 
fee that the flame of a candle may be blown out 
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by the wing, er quenched in water, or put 
out by the gompreffion of a pair of fnuffers, 
or fuftogated for want of air to receive its fu- 
liginous fteams, or (if that be a different way) 
{tifled by the thick exhalations of deep mines 
or of new wime), that as it is not in all cafes fo 
eafy to affiga the true caufe of the extinétion 
of fire; fo it is unfafe to conclude with Mr. 
Hobbes, that becaufe a candle or a live-coal 
may, a great way under ground, be extinguifh- 
ed by a thick damp, therefore the effect muft 
proceed from the like caufe in our receiver; 
where there is no fign of any damp or un- 
ufual thicknefs of the air, but of the con- 
trary. 

Bur Jet us follow Mr, Hoddes to the next 
pafiage, wherein he feems fond enough of 
playing the cendor. For, {peaking of our 11th 
experiment, wherein the coals, that feemed 
almoft dead in our exhaufted receiver, being 
taken out into the air began to fhine again, 
having made his academian dialogift fay, Luere 
eorum aliqui, qui vemanjiffe dixerunt in carbonibus 
illis (quanquam extinéhi videbantur) partiulas 
quafdam igneas, que, admiffa aére; ventilate ce- 
teram molem denuo accenderent: * ‘There were 
¢ fome of them, that faid there remained in 
« thofe coals (though they feemed extinguifhed) 
‘ fome fiery particles, which, being blowed up 
‘ by the air, upon its admiffion did re-kindle 
© the reft of the mafs.’ The other (by whom 
Mr. Hobbes is meant) anfwers him, Ne ik 
que dicerent non videntur cogitaffe, fed fortitos 
effe. * In good faith they feem not fo much 
* to have confidered what they fhould f{peak, 
© as to have taken it up at all adventures.’ 
This is very fevere. But let us fee what weigh- 
ty reafon he has tobefo: Credin’ tu in carbone 
ignito partem aliquam non carbonem, fed ignem 
elfe ; aut in candente ferro partem ineffe, quod 
ferrum non fit, fed ignis 2 * Do you believe, 
© that in a kindled coal, there is any part, 
© which is nota coal, but fire; or in a red-hot 
‘ iron, there is any part, that is not iron, but 
‘ fre?’ But fome will think, that by thefe 
words, he does rather propofe than prove his 
opinion: wherefore let us hear his ratiocina- 
tion, which he annexes in the following words: 
Ab unica f{cintilla magne urbis incendium nafci 
poteft.  Atqui fi ignis corpus ab ignito diverfum 
jit, non plures potuere effe partes ignée in toto 
incendio, quam in una illa fcintillula. Videmus 
corpora diverforum generum a luce folis tam per 
refractionem quam reflectionem factam in [pecus 
lis comburentibus accendi poffe: neque tamen 
quenquam effe credo, qui putet particulas igneas 
a fole ejetias tranfire poffe per fubjiantiam globuli 
cryftallini. In aére iptermedio ignis nulius eft: 
‘ A great city may be fet on fire by one {park » 
now, if the body of fire be different from 
the thing fired, there can be no more parts 
of fire in the whole town on fire, than that 
one fpark. We fee bodies of divers kinds 
may be fet on fire by the light of the fun, as 
well by~ the refraction as the reflection, that 
is made in burning-glaifes. And yet I do 
not believe, that there is any man thinks, thar 
particles of fire darted from the. fun can pats 
through the fubftance of a cryftal globe. 
Vou. I 


nr 


( en one ee 2, 2 a 


‘ Andin the air, between the fun and the globe 
* there is no fire.’ But 1 doubt his adverfa- 
ries will fay, that he is fo far from having in 
this paflage well confuted their opinions, that 
he feems not to have well underftood them: 
for they will tell him, that they teach. not, 
that the fire is materially different from every 
part of the fewel ; but that the igneous cor- 
pufcles, whilft they are divided, blended and 
oppreft with the others, have not the power to 
fhine,or burn, till being by fome {park or 
other body actually burning, or by fomé other 
equivalent caufe extricated, they flock together 
in fwarms, and then are able to burn and fhine, 
that is, to appear fire: which fire is yet but 
a part of the fewel ; as appears by the phlegm, 
afhes, and perhaps other incombuttible parts of 
the coal or other fewel. So that the Atomitts 
and divers others will not allow; what Mr. 
Hobbes infers about an incendium, And whereas 
he tells us he believes, that no body thinks 
particulas igneas a fole getias tranfire poffe per 
Jubftantiam globul cryftallini; he feems to me 
to have very little heeded the Epicurean hy- 
pothefis. For, not only the learned Gaffezdus, 
butI Know not how many other Atomiits ‘(le- 
fides other Naturalifts) antient and modern, ex- 
prefly teach the fun-beams to confift of fiery 
corpufcles, trajected through the air, and ca- 
pabie of paffing through glafs; whereby thefe 
authors give an account of thole /pecula uftoria, 
that burn by reflexion. ‘Thefe things I repre- 
fent, not that I intend here to adopt theAtomifts 
opinion of the nature of fire, of which I am 
not obliged to declare my thoughts here, and 
have done it elfewhere; but to fhew, that Mr. 
fHobbes’s arguments are not a fufficient ground 
for fo heavy a cenfure. And if a coal be 
kindled at one end, though Mr. Hobdes would 
have the kindled end a coal, not fire; yet if 
he pleafe to hold it in his naked hand, he may 
find that differs enough from the other end 
to deferve another name. And I, that but re- 
lated a phenomenon, did not perhaps exprefs 
myfelf much lefs warily, if not more fo, than 
Mr. Hobbes himfelf. For whereas my words 


are thefe, We prefently took out the coals, in Pag. 32. 


wich it feems there had remained fome little par- 
cels of fire, rather covered than totally quenched ; 
for in the open air the coals began to be re-kind- 
led in feveral places : Mr. Hobbes even in his 


elements of philofophy fpeaks thus upon a Chap. 30. 
fomewhat-like occafion; if a grate filled with ®**- 1+- 


coals thoroughly kindted,aud burning never fo 
brightly, be let down; as foon as ever it is be- 
low C. the fire will begin to grow pale, ang. 
foorily after (lofing its light) be extinguifbed, 
no otherwife than if it were quenched in wa- 
ter : but if the grate be drawn up again prefent- 
ly, while the coals are fill very bot, the fire will 
by little aud little be kindled again, and fojue as 
befare. 

As for the reafon Mr. Hobbes affigns of our 


experiment in the lately mentioned paflage of pag. 18. 


his dialogue, being greunded upon fuch a 
thicknefs of the air in the receiver as we have 
already difpreved, it needs not te be examined, 
And. laftly, as to what he fubjoins in_ thefe 


words, Quando autzm eft, quod de homine vere Pag. 18. 
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‘pronunciare poffuinus quod eft mortuus, five (quod 
idem eft) animam expiravit. Cognitum enim eft 
bomines nonnullos pro mortuis habitos poftridie 
elatos revixiffe. 

A. De punéto temporis, quo anima a corpore 
feparatur, difficile eft flatuere. Perge igitur ad 
experimenta alia.’ 

¢ When is it, that we may truly fay of a 
< man that he is dead, or (which is the fame) 
‘ hath expired his foul? For it has been known, 
¢ that fome men, who have been taken for dead, 
‘ being brought out the next day, revived? 

A, * It is hard to determine the point of 
< time, in which the foul is feparated from the 
‘ body. Proceed therefore to other experi- 
« ments.” 

I confefs I fee not why that needlefs queftion 
‘might not have been well fpared, if he defign- 
‘ed to give it no better anfwer. 
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Wherein other paffages of Mr. Hobbes’s Dia- 
logue, that concern the author, are examined. 


7 HAT our author has in the roth 

page concerning a bladder, has been al- 

ready examined: wherefore I proceed to the 
next paffage in the fame page, which is this: 

B. Si acus magnete excitus libere pendeat 
intra recipiens, fequetur tamen ile motum ferri 
quod circumducitur extrarecipiens. Item oyetia 
intus pofita ab its qui extra funt videbuntur, 
‘foni intus fatti audientur, omnia hec aque poft 
atque ante exuttionem aéris, nifi quod foni funt 
aliguanto poft quam ante debiliores. 

A, Manifeftifima hec funt figna ‘rectpientis 
femper pleni, nec poffe’ inde exugi aérem. Quod 
autem foni inde fentiantur debiliores, fignum eft 
confiftentie aéris. Confiftentia autem aéris a 
motu ejus eft per lineas diametraliter oppofitas. 

¢ B. Ifa needle excited by a loadftone hang 
‘ freely within the receiver, it will neverthelefs 
< follow the motion of the iron, which is drawn 
* about without the receiver. So objects put 
within will be feen by thofe that are without, 
and founds madewithin will be heard without: 
all thefe as well after as before the exfuction of 
the air, except that the founds are fomewhat 
more weakly heard after than before. 

A. * Thefe are moft manifeft figns, that the 
receiver is always full, and that the air cannot 
thence be fucked out. That the founds 
thence are more weak to one’s hearing is a 
fign of the confiftence of the air; for the 
© confiftence of the air is diametrically oppofite 
‘ from its motion.’ But I meet with few of 
the Vacuifts, who, evenin the Torricellian ex- 
periment, think the place relinquifhed by the 
quickfilver to be perfectly void, moft of them 
allowing, that though it be not quite full of 
body, yet it may contain fome of the earth’s 
magnetical {teams, or of thofe igneous cor- 
putcles that flow from the fun, or both of them. 
Now againft thefe, who would from our expe- 
riments deduce but only an interfperfed vacu- 
um, I fee not, that the phenomena mentioned 
by Mr. Hobbes do conclude half fo manifeftly 
as he.pretends: for, as to the motion of the 
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needle within the receiver, it is known, that 
they are wont to afcribe mdgnetical attraction 
to certain effuvia, that iffuing out-of the load- 
{tone are fubtile enough to pafs' through the 
pores of the clofeft- bodies without exceptiri¢ 
glafs, fo that although the receiver were quité 
emptied before, the needle might be wrought 
upon by magnetical corpufcles; that need not 
be fuppoféd to fill the tenth part-of the receiver. 
I know indeed, that Mr. Hobdes- has another 
hypothefis of the phenomena of the loadftone ; 
but I know, that divers learned writers have ab- 
folutely rejected it, and not one fuch, that I 
have heard of, has approved it. And as for 
the other two phenomena here mentioned by 
Mr. Hobbes, the Atomifts may anfwer, that the 
firft (touching objects feen in the receiver) has 
been fhewn already not to overthrow their 
doctrine; and that the other (concerning the 
debilitation of founds) makes againft him, not 
for him; fince we have already difproved, that 
confiftence of the air, whereto he afcribes it. 
And the fame arguments, that overthrow that 
opinion, may make it feem fomewhat ftrange, 
that he fhould fubjoin our experiment of two 
like pendula, whofe vibrations we found not 
maniteftly to differ within and without our ex- 
haufted receiver. For the former fhould move 
far flower than the other, according to Mr. 
Hobbes’s conceit, that the receiver, when we 
fay it is exhauifted, is filled with a fubftance of 
a middle confiftence betwixt pure air and wa- 
ter, and not much lighter than water *. But 
whether the receiver be in fuch cafes adequately 
full or no, the Vacuifts may further confider. 
For its being granted to -be full would not 
overthrow either of my hypothefes, namely, 
the weight and fpring of the air. 

In the fame 19th, and fome following pages, 
Mr. Hobbes has a long difcourfe againit my 
conjecture at the reafon I propofe in my grit 
experiment, why (as I here expres it) if the 
exquifitely polifhed furfaces of two flat pieces of 
marble be fo congruous to each other, that up- 
on their mutual application there refults an im- 
mediate contact, they will {tick fo faft together, 
that he, that lifts up the uppermoft, fhall, if the 
undermoft be not exceeding heavy, lift up 
that too, and fuftain it aloft in the free air. 


The conjecture itfelfis in the fame page thus Page: Ge 


fet down; ‘ That the lower fuperficies of that 
© ¢undermoft) ftone being freely expofed to 
‘ the air, is preffed upon by it; whereas the 
‘ uppermoft furface being contiguous to the 
‘ fuperior ftone, is thereby defended from the 
‘ preffure of the air, which confequently pref- 
‘ fing the lower ftone againft the upper, hin- 
‘ ders it from falling, as we have elfewhere 
‘ more fully declared? Which laft words 
I therefore omit not, becaufe they fhew, that I 
handle this matter in this place but incidentally, 
and may make ufe of what I have delivered, 
where I treat of it more exprefly; as I have 
fince done in print in the Hiffory of Fluidity and 
Firmnefs, which Mr, Hobbes appears to have 
feen by thofe cenfures of fome paffages of it, 
that I fhall hereafter examine. 

His whole difcourfe concerning my conjec- 
ture, 
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ture, and his fcheme, would be too prolix to 
be entirely mferted. But the thing his dif- 
courfe drives at is to fhew, that neither the 
fpring nor weight of the air have any thing to 
do with thisphznomenon: and therefore when 
he had made his academian relate, that two 
coherent marbles firfpended in our receiver did 
not fall aftunder upon the exhauftion of it, he 
fubjoins that it was, quia nibil iftic erat, quod 
ageret atmofpherz pondus ; and annexes, Expe- 
rimento hoc excogitart contra opinionem corum, qui 
vacuum alferunt, aliud argumentum for tins aut evi- 
dentius non potuit. Nam fi duorum coherentium 
alterutrum fecundum eam viam in qua pacent ipfe 
contigue fuperficies propulfum effet, facile fepa- 
varentur, aére proximo in locum relictum fucce/- 
five femper influente; fed illa ita divellere, ut 
fimul totum amitterent contattum, impoffbile- eft, 
mundo pleno. Oporteret enim, aut motum. fiert 
ab uno termino ad alium in infiante, aut duo cor- 
pora eodem tempore in eodem effe loco: quorum 
utrumvis dicere eft abfurdum. * Becauie there 
« was nothing there, that the weight of the at- 
‘ mofphere fhould do; no more ftrong or 
© evident argument could be made againit a 
« vacuum than thisexperiment. For if of two 
‘ coherent marbles either. of them fhould be 
¢ thruft forward that way, that their furfaces lie 
© contiguous, they would eafily be fever’d ; 
‘ the neighbouring air fucceffively flowing into 
© the deferted place.. But fo to pull them afun- 
‘ der, that at one time they fhould lofe their 
© whole conta¢t, is impoffible, the world: being 
© full. Kor then either motion muft be made 
< from one term to another in an inftant, or 
© two bodies at the fame time muft be in the 
< fame place: to fay either of which, is abfurd.’ 
But how this fhould be fo cogent and manifeft 
an argumentagainft the Vacuifts, I confefs I do 
not well difcern. For that, which it proves (if 
it prove any thing) feems to be, that in cafe 
the cohering marbles could he fo fever’d, as to 
lofe at once their whole conta¢t, the world 
might be concluded not to be full: but I fee 
not how it thence follows, that therefore there 
can be no vacuum. For my part, I would de- 
mand, whether the fo ftrong cohefion of the 
marbles be neceffary or not to the plenitude of 
the world. If it be, how chance a fufficient 
weight hung to the lower marble can imme- 
diately draw them afunder ? And if it be not, 
why does not Mr. Hobdes affign fome other 
caufe of their fo {trong adhefion, if ic depend 
neither upon the {pring nor weight of the air? 
As for the non-feparation of the two marbles 
in our receiver, I have faid, in the fame 31ft 
experiment, that the caufe may probably be 
the preffure of the air remaining in the receiver 
not fufficiently exhaufted. And this conjecture 
I have more fully defended in what I have 
written about itagainit Francifcus Linus ; where 
I fhew, that it is no way unlikely, the remaining 
air fhould be able to fuftain a weight of four 
or five ounces hanging. at the lower marble, 
fince the free air was able to fupport between 
400 and 500 ounces hanging at the fame. 

But Mr.- Hobbes tells us, that the caufe I 
affign of the cohefion of our marbles is liable 
to. huge. inconveniences ; of the greatnefs of 


which we may judge by the firft of them; 


Confitentur (fays he) tum ipff tum alii omnes, Page ro. 


ponderationem omnem conatum effe per lineas 
reclas undiquaque ad centrum terre, © pro- 
inde non cylindrum vel columnam fieri, fed per 
pyramidem, cujus vertex eft centrum terre, bafis 
pars fuperficiet atmofphere. ‘ They. them- 
‘ felves and all others confefs, that all ponde- 
¢ yation is an endeavour every way by right 
‘ Jines unto the centre of the-earth ; and fo 
‘ that it is made not by the figure of a cylin; 
‘ der or column, but by a pyramid, whofe 
‘ top is the centre of the earth, and whofe 
“ bafis is part of the furface of the atmofphere.’ 
-As if it were much material, whether a body, 
whofe bafis is {carce two inches diameter, and 
whofe length amounts to fome thoufands of 
miles, be confidered as a cylinder or a pyramid. 
Certainly Stevjnus, and other learned writers of 
the- hydroftaticks, would fcarce have made his 
an objection, fineettiey {cruple not to make it 
a poftulatum, that all not very diftant per- 
pendiculars be looked upon as parallel, though 
they allow fuch perpendiculars would meet 
in the centre of the earth. What he adds, 


partly in thefe words, Conatus ergo puntiorum pare 20. 


omnium ponderantium propagabitur ad fuperfi- 
ciem marmoris fuperioris, antequam poffit propa- 
vari ulterius (puta) ad terram; ‘ Therefore the 
‘ endeavour of allthe points, that ponderate, 
‘ will be propagated to the furface of the upper 
‘ marble, before it can be propagated further 
‘ (fuppofe) to the earth ;’ and partly, in the fol- 
lowing lines, to prove, that the whole endea- 
vour of the pyramid, that leans upon the upper 
marble, 1s terminated there, and that there is 
no endeavour of the atmofphere againft the 
under-ftiperficies of the ‘lowermoft marble : 
this ratiocination feems grounded, partly upon 
a conceit of his about the nature of gravity, 
according to which I fee not, why any body 
placed between the fides -of that pyramid, or 
rather cone, whereof the upper-fuperficies of 


-the higher marble is the bafis, fhould defcend 


upon the account of gravity ; and partly from 
a miftake of my opinion. For I do nowhere, 
that I know of, fpeak, as if I thought this 
fuftentation of the lower marble were per- 
formed by little globules, or other minute bo- 
dies, protruding one another direétly towards 
the centre of the earth, and rebounding from a 
perfectly fmooth fuperficies: nor need I fay, 
that the lower {tone is fuftained by the preffure 
of the felf-fame pillar of the atmofphere, that is 
incumbent on the upper, fince other parts of 
the atmofphere, fome onthe one hand, and 
fome on the other, preffing obliquely upon the 
uneven furface of the earth, may have their 
preffure upward terminated againft the lower 
furface of the undermoft marble. And in the 
mentioned Aiftory of fluidity and firmne/s, 
fpeaking (page 187.)-of the adhefion of flat 
glaffes, (and the reafon is the fame in our flat 
marbles) I plainly deduce it from the preffure 
of the fluid air, which, like a liquor, diffufing 
itfelf upon the furface of the terreftrial globe, 
becaufe its defcent is there refifted, does, like 
water and other jiquors, prefs almoft equally 
every way, and ftrongly endeavour to thcuft 
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sway any body againft which it can bear; fo 
that where-ever the preffure is taken off from 
one part of a body, and not from the oppofite, 
that bedy will be preft toward that part, whe- 
ther it be downwards, or fidewards, or up- 
wards, where that formerly equal refiftance is 
removed. Ahd this explication I do in that 
difeourfe back with confiderations and experi- 
yments, which Mr. Hlodbes is not pleafed to také 
any notice of : wherefore I hold it not amis 
to add here two or three other experiments to 
one of thofe mentioned there. 

First then, an solipile being by heat freed 
from air as much as you can, if the little holé 
at the extremity of the-neck, by which the air 
gets in and out, be prefently and carefully ftopt 
with wax, and afterwards fuffered to cool, 
there will not be in the cavity of the zolipile 
a refiftance any thing near equal to the preffure 
of the outward air. And therefore if you per- 
forate the wax, that air will violently be impelled 
in at the unftopt orifice, whether the neck be 
held parallel or perpendicular to the horizon, 
or in any other fituation in refpect of the centre 
of the earth. And the like will happen, if 
the zolipile be unftopt under water. 

Next, I relate in the mentioned hiftory, 
that having drawn fome of, the air out of a 
large glafs with ‘a narrow mouth, and thereby 
deftroyed the equality of force betwixt the 
weight of the outward air, and the now 
weakned fpring of the inward; I found, that 
by immediately applying a flat body to the ori- 
fice of the vefiel, that body was readily lifted 
up and fuftained in the air as long as I pleafed, 
though the weight of it exceeded twenty 
ounces. 

Turvy, I lately met with the relation of 
an experiment, which does abundantly make 
out the power of the ambient atmofphere to 
prefs bodies againft each other, when it can- 
not get between their internal furfaces. For 
the ingenious author of the Magdeburgick ex- 
periment writes to the induftrious Schottus, that 
having caufed two copper plates to be made al- 
moftin the form of icales a little above half an 
ell in diameter, and exactly congruous, if laid 

Schot. upon one another; Has (fays our Jefuit) # 

Mech. Hydemytuyo fibi imponit, F aérem extrait, adeo ab 

ee extern aéris gravitate compreffe atque unite te- 

aa nentur, ut fex viri robufti eas divellere non pof- 
fint. Quod fi tandem adbibito omni conatu di- 
vellantur, crepitum edunt fclopeti aut mufquete 
explofioni non minorem; quamprimum vero per 
Rn feu epiftomium apertum vel minimus 
aditus laxatur aéri, [ponte feparantur. * Thefe 
© fcales he puts one upon another, and draws 
< out the air, and then are they kept fo com- 
© preft and united by the gravity of the exter- 
© nal air, that fix ftrong men cannot pull them 
¢ afunder. But if at length, by the ufe of 
¢ the utmoft endeavour, they are pluckt in 
< funder, they make a noife equal to the re- 
¢ port of a mufquet ; but as foon as ever, by 
‘\ the ftop-cock opened, there is the leaft en- 
‘ trance given to the air, they are fever’d of 
* their own accord.’ 

Anp, fourthly, if a glafs phial (fuch as will 
be anon more fully defcribed) have a pipe open 


at both ends fo fitted into it, that no air can 
get in and out betwixt the neck and it ; and 
if the phial be fo far filled with water, that he 
lower end of the pipe be well immerfed there- 
in; if then you fuck at the upper end of the 
pipe, the water will afcend to a good height ; 
which argues. its being forced upwards by the 
oblique preffure of the air in the phial : for’ it 1s 
only in the pipe, and notin the phial, that there 
is any air in the fame perpendicular with the 
water that is impelled up. 

But let us follow Mr. Hoddes a little fur- 
ther. Having afked this queftion, Sed vis illa 
elaftica, quam in aére effe dicunt, nibilne ad mar- 
mor fuftinendum conferre poteft 2? he anfwers, 
Nibil omnino ; non enim conatus in aére eft ullus p,,, 5, 
ad centrum terre magis quam ad aliud quodvisz;. ° 
puntium univerfi. Quoniam enim gravia omnia 
tendunt a circumferentia atmo/phere ad centrum 
terra, &9 inde rurfus ad circumferentiam atmo- 
[phare per eafdem lineas reflexas, conatus [urfum 
conatui deorfum equalis erit, {Ff proinde mutuo 
Je perimentes neutré conabuntur vid, * But can 
the fpring, which they fay is in the air, 
confer nothing to the holding up the 
marble ? —— nothing at all: for there is no 
endeavour of the air to the centre of the 
earth, more than to any other point in the 
univerfe. For feeing that heavy things tend 
from the circumference of the atmofphere 
unto the centre of the earth, and thence a- 
* gain to the circumference of the atmofpheré 
‘ by the fame reflected lines, the endeavour 
‘ upwards will be equal to the endeavour 
* downwards, and fo deftroying one another, 
‘ they will endeavour neither way.’ But that 
the fpring of the air may perform fomewhat in 
the cafe propofed, I hope the newly men- 
tioned experiments have evinced. ~And the 
reafon he annexes to his negative, as alfo 
the difficult example he fubjoins, of a man ly- 
ing in the bottom of the fea, feem rather op- 
pofed to the weight than the fpring of the aur. 
But we have already, both by experiments, 
and by his own conceffions, fufficiently proved, 
that the air is not devoid of gravity : and that it 
likewife gravitates upon the terraqueous globe, 
which in this page he feems to deny, we 
have proved by divers reafons, and particularly 
in our 25th experiment, by the vaft expanfion 
of air under water, when the preffure' of the 
incumbent air was taken off from the water. 

As for the fcheme he annexes, I confefs I 
do not well fee what he drives at in it; at 
leaft if it be intended for a confutation of the 
conjecture I have been defending: nor am I 
the only perfon, that complain: of his writing 
often enough obfcurely. And as far as we 
can judge by the conclufion, couched in thefe 
words, Non pote ergo pars BC, (which in 
the explication of the {fchéme he calls pars at- 
molphera intra totam pofita ubicunque) ( propter 
magnitudinem) quantumvis gravis fit, defcendere, 
neque ergo premere five gravitare; * ‘Vheretore 
‘ the part BC (that is, a part of the atmofphere 
‘ placed any where within the whole) cannot 
© (by reafon of its greatnefs) defcend, although 
‘ it be heavy, and therefore it cannot prefs 
* or gravitate:’? his notions about gravity are 
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fomewhat ftrange, and probably either do not 
concern us, or will be found repugnant to thofe 
experiments, on which our conjecture is groun- 
ded. : 
Anp as for what he adds, Si poffidile effe 
negarem, ut diligentid &S arte humana due fuper- 
jicies corporum duorum inter fe per omnia puntia 
tla accurate congrue fiant, ut ne minimo quidem 
corpufculo creabil tranfitus permittatur, non-vi- 
deo quomodo iili aut fuam hypothefim tueri, aut 
negationem noftram improbitatis arguere jure 
poffent: * If I fhould deny it poffible, that 
« by the art of man, two furfaces of two 
« bodies could be made fo accurately fit, that 
© they fhould touch in all points, fo that there 
“could no creable corpufcle pafs between 
‘ them; I do not fee, how they could defend 
¢ their own hypothefis, or difprove our nega- 
‘ tive affertion: * I confefs Ido not fee how 
this argumentation ‘proves any thing: againft 
the intereft, either of the weight, or fo much 
as of the {pring of the air in the cohefion of 
our marbles. For, provided that the cor- 
pufcles of the air get not in between the two 
itones, the preffure of the air may well fuffice to 
keep them together. And, faftly, as for that 
modeft -paffage (that immediately precedes the 
words néwly recited) wherein he fays, Uiragque 
illa phantafia, tum gravitatis atmofphere, tum 
vis elaftice five antitupie aéris, fomuium erat. 
Siquidem autem illis concederetur effe aliquam in 
Silicults aéris antiiupiam, queretque aliquis, unde 
illa curvata quidem fed quiefcentia moverentur 
vurfus ad rethitudinem, deberent ill, fi phyfici 
haber: volunt, caufam ejus aliquam poffibilem 
affignare: * Both thefe fancies, as well that of 
* the weight, as of the {png or antitupy of 
© the air, are dreams. But if it be granted, 
© that there is a kind of recoiling in thofe {mall 
© hairs or flender corpufcles, of which the air 
¢ confifts ; one may inquire, whence it is, that 
‘ thofe crooked bodies, fettled and at quiet in 
‘ that pofture, ‘came to be moved into a 
© ftreightnefs. -They ought, if they will be 
¢ efteemed natural philofophers, to aflign fome 
‘ poffible caufe of this :? we have already given 
an account, why we forbore to affign a caufe 
of the motion of” reftitution; but methinks 
Mr. Hobbes might-haye, for the fpeaking fo, 
chofen a fitter place than this, where he gives 
me fo fair an opportunity to tell him again, 
that he fhould, if he would be thought a Na- 
turalift, have affigned fome caufe of the phz- 
nomenon, about which he had all this while 
been difputing ; which fince even he himfelf 
has declined to do, perhaps the phenomenon 
will be thought fomewhat difficult, and my 
attempt at difcovering the ¢aufe of it will be at 
leaft excufed. 

But after having fo long dwelt upon the 
confideration of our marbles, it is high time 
to proceed to what remains. 

In the 24th page, Mr. Hobves has that paf- 
fage I formerly rectted touching the glafs-foun- 
tains, out of which water is thrown up by 
compreffed air. But though I, as well as others, 
have made ufe of fuch fountains, invented by 
Vincenzo Vincenti of Urbin, and was unfatisfied 
‘with the account he gives of their phzenamena; 


Vor. I. 


yet in regard fome learned men, and patticu- 
larly Dr. Ward, have already exatnined his ex- 
plication, and Iam not obliged to do fo; I hall 
only take notice of what our author objects, to 
prove that this phenomenon cannot be folved 


by the {pring of the air, in thefe words : 
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particulas atris comprimebat, ab iifdem particu- 
lis fe enplicantibus rurfus rejici 2 

A. Quia locum explicate majorem non re- 
quirunt quam comprefjz. Quemadmodum in.vafe 
aqua pleno, in qua effet multitudo anguillaram, 
anguillas five in Je velutas five explicatas idem 
Jemper capit locus. Propellere ergo aquam per 
vim elafticam, que alia non eft quam motus cor? 
porum fe explicantium, non poffunt. 

B. Comparatio illa aéris cum aqua anzuillis 
plena, noftris, credo, non difplicebit. | 

‘ B. Why cannot the water, which when 
‘ it was injected did comprefs the particles of 
‘ air, be again caft out by the fame partices 
‘ explicating themfelves ? 

‘ A. Becaufe when explicated they require 
‘ no greater place than when comprefied : as 
‘ in a veffel full of water, wherein are many 
* eels, the fame proportion of place receives 
“them, whether they are folded round or at 
‘length. Therefore they cannot drive up the 
‘ water by their fpring, which is nothing elfe 
« but the motion of bodies explicating them- 
© felves. 

‘ B. The comparifon of air to eels in water, 
* I fuppote, will be well received by our acade- 
¢ mians.’ ‘ 

Bur the Elaterifts will anfwer, that neither 
can his earthy atoms, to whom he afcribes the 
rejection of the water fotced in, truly fill up 
more patts of fpace at one time than at ano- 
ther ; and therefore the objection might havé 
been fpared: but indeed it reaches us not. 
For we, as Mr. Hobbes knows well, are not 
wont to compare the air to eels, but'to wooll: 
and though each hair, that makes up a com 
preffed lock of wobil, does not really fill more 
{pace with wooll when extended than when 
crumpled; yet when there is a congeries of 
thefe hairs compreffed together, the whole 
fleece or congetres does by its fpring endea+ 
vour to thruft away thofe contiguous bodies, 
by which it is penned up, as I have more fully 
explained in my epiftle: fo that thefe aérial 
corpufcles, being pent up by the water forced 
into the glafs, {till endeavour to expand them- 
felves by throwing it out. 

Wuart our author adds in the fame page, 
as if they were miftaken, that think the experi- 
ments of the Plenifts tended (efpecially till of 
late) to prove, that the generality of them did 
not always mean by a vacuum a {pace perfectly 
devoid of all corporeal fubftance, but any fpace 
here below, thatis not filled with a vifible bo- 
dy, or at leaft with air, (for thefe are my 
words, to which I fuppole Mr. Hobées alludes :) 
to this, I fay, it is fcarce worth while to make 
anfwer, the conttoverfy being of fuch {mall 
moment, (thougtt f think I could eafily enough 
do it) efpecially fince he rather excufes thofe, 
that may have negligently expreffed them- 
felves, than difproves what I faid. And fince 
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I fpoke chiefly and by name of the Peripatetick 
{chools, he may well allow, that their expreffi- 
ons concerning this matter were not always fo 
accurate, whilft in this very paflage he con- 
cludes with thefe words ; Vides guam ineptum 
fit ad explicationem effectuum taliun advocare 
verba metaphorica, ut fugam vacut, horrorem na- 
ture, €8c. quibus olim ad exiftimationem fuam 
tuendam ufze funt {cbole : ‘ You fee, how foolifh 
‘ a thing it is tobring for the explication of fuch 
¢ effects metaphorical words,as the fhunning of 
‘a vacuum, the abhorrence of nature, Sc. 
¢ which heretofore the {chools ufed, to defend 
‘ their reputation.’ Nor is what he adds con- 
cerning the vacuum to be attributed to Demo- 
critus and Epicurus either clear enough, or of 
concernment enough to our difpute, to be in- 
fifted on by us; elpecially fince I fee not to 
what purpofe he brings it in. 

Bur there are in this page two particulars, 
which, though they make little or nothing 
again{t what J faid of the Plenifts, may deferve 
to be.taken notice of. 

Tue fecond (for I think it expedient to 
difpatch that firft) is couched in thefe words; 
In hydriis perforatis ideo heret aqua, quia que 
per tantillum foramen exiturit, adeo exigua eft, 
ut non pojjet ita in longitudinem fe diffundere, ut 
defcendendo aditum aéri faciat per foraminum 
circumferentias , neque aér ab exeunte aqua pu‘fus 
locum alium (in mundo pleno) habere poteft pra- 
terquam quem aqua deferet: ‘ In the gardener’s 
‘ watering-pots therefore is the water fufpend- 
¢ ed, becaufe that which iffues out at fo fmall 
< a hole is fo little, that it cannot diffufe it felf 
‘ to fuch a length, that by its defcent it may 
‘ give paflage to the air through the ar- 
‘ cumferences of the holes. Nor can the air 
« driven off by the water going out find any 
‘ other place, befides that which the water 
« leaves.’ 

But this experiment I have already examin- 
ed as itis propofed in his Elements of Philo- 
fopby , and therefore I fhall now only fay to 
the light variation I find of it here, that the 
reafon here affigned, why the water in gardeners 
pots clofed at the top does not defcend, is not 
rightly affigned, fince (to omit other objections) 
by Monfieur Pa/chal’s experiment it appears, 
that though in pipes of no great length the 
water will not rin out, yet if the pipe be long 
enough, though the orifice be no wider, the 
water will defcend without giving paflage to 
the air at the circumference of it. 

Bur the other particular here mentigned by 
Mr. Hobbes, who thus propofes it, Oui per 
fitulam ore aquam fugit, aérem medium prius 
fugit, quo diftentum atrem externum removet ; 
gui remotus locum (in pleno) habere nifi proxi- 
gum removendo non poteft, ES fic continua pul- 
fione aqua tandem pellitur in fiftulam, fucceditque 
aéri, qui exugitur: * He that fucks water into 
« his mouth by a pipe, firft fucks up the air 
‘ between, whereby he removes the diftended 
© external air, which being removed (the world 
¢ being full) it can have no place but by re- 
‘ moving the next, and fo by continual pulfions 
¢ the water is at length driven into the pipe, 
« and doth fucceed the air, which is fucked out;’ 


a 


deferves a more particular confideration. For 
this account of the afcenfion of liquors by fuc- 
tion is not Only here given by Mr. Hodes, but 
for the main by the learned Gaffendus himfelf, 
and other Atomifts, and is generally acquiefced 
in by the modern philofophers; perhaps the 
rather, becaufe it feems not to eftablifh or over- 
throw a vacuum. But though I fhall not deny, 
but that many phenomena of nature may be 
probably explicated by this propagation and 
return of motion; yet there are fome phzno- 
mena here below, which I fee not -how the 
Cartefians, or the Atomifts, or Mr. Hobbes can 
explicate, without admitting the fpring of theair, 
and which perhaps by the {pring of the air may 
be explicated, without the recurring to fuch a 
propagation and return of impulfe. Divers in- 
{tances to this purpofe I elfewhere confider, 
but at prefent I fhall propofe only one experi- 
ment purpofely devifed to fhew, that both Va- 
cuifts and Plenifts fhould admit an elaftical 
power in the air. I took then a glafs-veffel 
confifting of two parts; the one was a phial 
capable of containing about a pound of water, 
and the other a pipe open .at both ends, the 
lower of which reached within two inches of 
the bottom of the phial. This pipe was by the 
glafs-man faftened into the neck of the phial, 
not by any cement, left it fhould be pretend- 
ed, that the air might undifcernedly get -in or 
out, but with melted glafs of a good thicknefs: 
into this veffel, by the open pipe, I at length 
(for it is fomewhat difficult) poured water e- 
nough to fwim a pretty way above the lower 
extreme of the pipe, and then often inclined 
the veffel, to give a free intercourfe betwixt 
the air within the phial and that without it, that 
if the internal air were compreffed by the af- 
fufion of the water, it might free it felf, as it 
readily did by afcending in bubbles along the 
inclined pipe, till the outward and inward air 
were reduced to an equality of preflure. Now 
if all fuétion were produced by the preflure of 
the air, thruft away by the dilated cheft of him 
that fucks, and fo thrufting the water or other 
liquor into the pipe at which he fucks, it feems 
evident, in our cafe, that the water would not 
afcend by fuction ; fince by the contrivance of 
the veffel, the air thruft away by him, that fucks, 
cannot at all come to bear or prefs upon the 
water. And yet, whether the pipe were in- 
clined or erected, the water did according to 
my expectation eafily enough afcend, upon 
fuction, to the top of the pipe, and ran over into 
my mouth. I fay, eafily enough; becaufe that 
though the {pring of the air pent up in the 
phial were able, upon the decreafe of the pref- 
{ure of the outward air, occafioned by my fuck- 
ing, to impel the water ftrongly enough into 
the pipe ;. yet, when a pretty quantity of water 
had been fo impelled up, the included air gain- 
ing thereby more room to expand itfelf, its 
fpring was thereby fo far weakened, that the 
water afcended far lefs eafily than in ordinary 
fuction. The other circumftances worth noting 
in this experiment belong not to this place; 
and what has been delivered may, I hope, 
fuffice for the purpofe it is alledged for. Only 
one particular I fhall here add, by way of con- 
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firmation of what I faid touching the weakened 
{pring of the air, and it is this, that partly to 
fhew fome, who yet embrace the opinion of 
the fchools, that the afcenfion of the water in 
the pipe did not proceed from any fuch ten- 
dency in the water it felf to afcend for preven- 
tion of a vacuum, and partly for other reafons, 
that concern not this place, I did carefully 
take out the water by degrees, till the lower 
end of the pipe was but very little under the 
furface of the water; though in the cavity of 
the pipe, the water, as it ufually will be in 
pipes that are not wide, was a pretty deal 
higher. Then fuffering the veffel to reft, and 
fucking at the upper end of the pipe, the wa- 
ter (as I forefaw it would be) was impelled up, 
yet without reaching near the top, till the fur- 
face of it was fallen a little below the bottom 
of the pipe. But then, though I continued 
fucking, no more water afcended into the pipe, 
but the air paffing through it towards my 
mouth, did in its paflage tofs up the water, that 
was already in the pipe, and turn it into bub- 
bles, (of a ftrong bignefs, when the cavity of 
the pipe would permit it) which broke (not 
without noife) one after another: and thus the 
afcending air for a pretty while kept the water 
in the pipe from falling back to that in the 
phial. But when I removed my mouth, the 
{pring of the air remaining in the cavity of the 
phial, being debilitated by the recefs of the air 
{ had (as mien are wont to {peak) fucked out, it 
was not able to refift the preffure of the out- 
ward air, and accordingly the water in the pipe 
was not only depreffed into the phial, but the 
outward air forced its way in many bubbles, 
and not without fome noife, through the water 
contiguous to the bottom of the pipe, till the 
preffure of the included air and that of the at- 
mofphere were reduced to an equality. 

Bur in the fame 25th page our author tells 
us, that the fociety he writes againft, would 
have the caufe of filtratidn, and that of the 
paffage of wafer through fiphons, to be the 
fame. To which he annexes, this peremptory 
paflage ; Id vero impoffibile eft. Nam in iphone 
nifi ambo crura aqud impleantur, aqua é pelvi 
non afcendet. Afcenfionis caufa in pannum eff 
motus ille terrearum atomorum, que aque conti- 
gue funt, motus (inquam) circularis fimplex 
atri in quo moventur communicatus 5 que atomi 
aquam ferientes in materiam laneam incutiunt, in- 
cuffe autem magis magifque madefaciunt, donec 
madida tota fit, Cum vero madida toia fit, &8c. 
© But that is impoffible : for in a fiphon, un- 
‘ lefs both legs are filled with water, the wa- 
ter will not afcend out of the bafon. The 
caufe of its afcent into that cloth is the motion 
of the earthy atoms, which are near the 
water; I fay the fimple circular motion com- 
municated to the air, in which they move ; 
which atoms ftriking the water, beat it 
up into the woolly matter, which beating 
of them againft the cloth, makes it more 
and more moift, till it becomes all over wet. 
And when it is fo, €¥c.? Thus far he; but 
the paffage in my epiftle, upon which he feems 
to have grounded his oppofition, is but this, 
(wherewith I begin my 35th experiment :) 
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Some learned mathematicians (I meant the in= 
duitrious Schottus and fome Cartefians) have of 
late ingenioufly endeavoured to reduce filtres to f- 
phos; but fill the caufe of the afcenfion of 
water and other liquor, bath in fiphons and fil- 
tration, needing (for aught we have yet found) 
a clearer difcovery and explication, we were de- 
farous to try, &c. So that neither did I afcribe 
this reduction (of filtres to fiphons) to a foci- 
ety, which was not then in being, nor perhaps 
fo much as defigned ; nor did | adopt it my- 
felf ; but expreiled a defire to have it further 
examined. But as for the caufe of filtration it- 
felf, I may take‘a fitter opportunity to difcourfe 
of it: in the mean time, I doubt, whether the 
reafon here affigned by Mr. Hoddes will not 
feem as well precarfous, as the motus circu- 
laris fimplex of earthy atoms, whereon it is 
grounded. Nor does his explication render a 
reafon, why quickfilver will not afcend the 
14th part as high in the filtre, though in 
part immerfed into it, as water; nay, will 
not reach fo high, where it is contiguous to 
the filtre, as where it isnot: nor why it fhould 
begin to afcend, fince, for aught he fhews to 
the contrary, the preffure of the air, even in 
the fenfe he takes the air, ought to be the 
fame on that part of the furface of the liquor, 
which is contiguous to the filtre, and on any 
other part of the fame furface. To which 
I hall only add, that as refolutely as Mr. Hobbes 
fays it is impoffible for the water to afcend 
out of the veffel into a fiphon, unlefs both 
the legs be filled with that liquor, he would 
probably have {poken more warily, and di- 
{tinguifhed betwixt fiphons, if he had been 
pleated to take notice of what I relate in the 
forementioned 35th experiment, of a {mall 
glafs-fiphon I devifed, whereof when the fhort- 
er leg was but dipped in water, the liquor 
did prefently, as it were of itfelf, run down 
the longer leg. Which experiment, befides 
other conliderations, may induce us to fufpect, 
that the nature of fiphons, and of filtration, 
may not yet be fo throughly underftood, as 
not to deferve a further inquiry. 

Bur to draw at length towards a conclu- 
fion of our troublefome Examen ; it remains 
only, that I take fome notice of the general 
corollary, that Mr. Hobbes is pleafed to deduce 
from his whole difcourfe, of the experiments 
exhibited in our engine. . 

A. Fateris ergo (lays he) nibil haffénus a 
collegis tuts promotam effe fcientiam caufarum 
naturalium, nift quod unus corum machinam in- 
veneril, qua motus excitari atris pofit talis, ut 
partes [phere fimul undiquaque tendant ad cen- 
trum, &F ut hypothefes Hobbiane, ante quidem 
Satis probabiles, hinc reddantur probabiliores. 

B. Nec fateri pudet , nam, Eft aliquid pro- 
dire tenus, fi non datur ultra. 

A. Quid tenus ? Quorfum autem tantus ap- 
paratus S fumptus machinarum fattu dificilium, 
ut eatenus tantum prodiretis, quantum ante pro- 
dicrat Hobbius? Cur non inde potius incepiftis, 
ubi ille defiit? cur principiis ab e0 pofitis non 
oftis ufi ? Cumque Ariftoteles reéfe dixiffet, Ig- 
norato motu ignorari naturam, quomodo tantum 
in vos f{ufcipere onus aufi eftis, (Sc. 

; ‘ A. You 
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¢ 4. Youconfefs then, that your collegiates 
‘ have as yét in nothing advanced the know- 

‘ ledee of natural caufes, but that one of them 
‘ hath found out an engine, in which there may 
‘ be fuch a motion of the air excited, that the 
* parts of the fphere may together every way 
tend unto the centre ; and that the hypo- 
thefes of Mr. Hobbes, before probable enough, 
may be thence made more probable. 
¢ B. Right; Iam not afhamed to confefs it ; 
for it is fomewhat to arrive fo far, if we can 
make no further progres. 

‘A, Why fo far? To what end fuch prepara- 
tion and charge for engines difficult to bé 
made, to make no further difcovery than Mr. 
Hobbes had made before you? Why did you 
not rather begin where he ended? Why did 
you not ufe the principles he had laid ; and 
when 4ri/fotle had rightly faid, that wzthout 
the knowledge of motion there 1s no knowledge 
of nature ; how durft you take fuch a task 
upon. your felves ?’ 

As to what he fays to the difparagement 
of the affembly, and in his own pfaife, the 
laws I prefcribed myfelf, at the beginning of 
this difcourfe, forbid me to reply to what is 
more likely, amongft civil and judicious rea- 
ders, to prejudice his own reputation, than 
theirs he is fo difpleafed with. And as for that, 
which he affigns to be the ufe of our engine, 
I fhall very wilhnply leave it to the ingeni- 
ous to judgé, what uft rnay be made of it. But as 
for this mentioned by Mr. Hobes, if he means 
here, as he elfewhere teaches (pag. 13, and 19) 
that the motion he fpeaks of is produced by 
that of the air impelled betwixt the fides of 
the fucker andthe cylinder; pethaps it will 
be thought I have fufficiently proved, that it 
is not amy of its wfes, fo far is it from being 
its chief or only ufe. But I confefs I fome- 
what wonder Mr. Hobbes fhould quarrel with 
me, (for it is I that in my epiftle-employ 
the following verfe) for faying, 
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Eft aliquid prodire tenus, ft non datur ultra. 

‘ Thus to have made an entrance, though 
we mifs 

© OF further progrefs, fome performance is. 


And this not, as fome would perhaps fuf- 
ped; becaufe I do‘not imitate him, in {peaking 
of myfelf, as he does of himfelf, but becaufe 
he thinks the Sop too arrogant. For 
fince: he here confeffés, that his hypothefes 
are by this engine rendred more probable, 
fome will perchance think that tobe enough to 
entitle my experiment to fome degree of ufe- 
fulnefs, untefs Mr. Hobdes°s doétrine of the dir 
had found more embractrs than before thefe 
feafonable, though ‘défpifed experiments, it 
-was obferved to have. But, finct either of us 
may be ‘partial in his own cafe, Iam vety well 
content to leave others to judge, both whether 
my expreffion have been guilty of arrogance, 
and how much he has done more than prodiré 
tenus in all the paft long difcourfe againft me, 
when they have confidered, what new experi- 
ment or matter of faét Mr. Hobbes has therein 
added to enrich the hiftory of nature, what 


3 


new truths he has, difcovered, or what errors 
(except one of his own in the laft page) he 
has well confuted. TThefe things, I fay, I 
am very well content to leave to be judged 
of by all difinterefted perfons, without being 
much difcouraged by. the differing ftrain, 
Wherein Mr. Hodées thinks fit to fpeak of his 
own performances and mine, or invited to imi- 
tate him in that way of writing; my endea- 
vours (fuch as they are) having hitherto been 
favoured with fuch a reception among the 
Virtuofi, that poffibly I may have almoft as 
little need as reafon to commend them. 
Bur it is fomewhat troublefome work to 
argue lohg with a man, that’s angry with an 
expreffion, which perhaps none but he would 
have found fault with for want of modefty : 
and therefore as I have left un-recited feveral 
provoking and very undeferved expreffions 
he employs in the fame page, and even that 
paffaee, where, to prove our naturalifts and 
mathematicians profeffed they would not re- 
ceive truth coming from him, he alledges on- 
ly a faying (whether true or no, I examine 
not) of Dr. Owen, who, befides that his pro- 
feffion was divinity, not philofophy or mathe- 
matics, neither is nor ever was of our foci- 
ety : as, I fay, I have (for the reafon newly 
intimated) declined taking notice of matters of 
this nature; fo I will not now ftay to in- 
quire, why he urges us, whom he would have 


‘men take for Vacuilts, with the authority of 


Ariftotie, whom, cn other occafions, he is 
wont toufe with as little refpect, as if he were 
a member of our fociety. Nor fhall I now 
examine, why here, and elfewhere, he fends us 
to his own writings for the doctrine of motion; 
as if, to omit antienter authors, fuch great 
perfonages as Galileo, Merfennus, Verulam, 
Des Caries, Gaffendus, Balianus, Fobannes Mar- 
cus Marci, Honoratus Fabri, (not to mention 
other moderns, nor thofe of our own affembly, 
as the eminently-learned Sir Kenelme Digby, 
and the others, whom their modefty forbids 
me here to name) had not moft of them learn- 
edly, and fome of them copioufly, written of 
local motion before Mr. Hobdes’s books, where 
he treats of it, came abroad into the world: 
this, I fay, I fhall not infift on, becaufe I 
would haften to aconclufion. Only one thing 
I muft add, that whereas he accufes us of 
devifing elaborate and fumptuous engines, I do 
not fear to find fo many readers of his mind, 
that I need make them excufes for what per; 
haps will obtain their thanks. And what- 
ever Mr. Hobbes may think, for my part I free- 
ly confefs, that I love truth fo well, that Ido 
not think, not only my pains and charges, but, 
even What I rate much higher, my time it felf, 
too much forthe difcovery of truth; or (that 
Mr. Hobves may not think me partial) even for 
the eftablifhment of fuch truths, as, though dif- 
covered by fome, are yet as far more generally 
oppofed than embraced. 

THERE remain yet fome other pages of Mr. 
Hobbes’s dialogue, wherein he {peaks of fire, 
and cold, and ice, and light, and colours, and 
fluidity, and hardnefs, and thicknefs, and 
ethics, and polities, and the duplication = 
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the cube, and the quadrature of the circle, and 
feveral other fubjects. But thefe I forbear to 
meddle with, not that I approve them all, or the 
ereateft part, but partly, becaufe I am too much 
tired already, to be fond of engaging in contro- 
verfies, that lam not tiedto meddle with, (except 
what concerns fluidity and firmnefs, which I fhall, 
God willing, examine by it felfs) partly, becaufe 
divers paflages relate to perfons, not things : 
partly becaufe Ido not much fear, that Mr. Hobbes 
will find every reader fo eafy and complaifant as 
he makes his academian, who in many paflages 
of the dialogue fpeaks not unfuitably to what 
he does in the laft page of it; where he excepts 
but one particular, (and that is neither the di- 
plication of the cube, nor the fquaring of the cir- 
cle,) when he tells Mr. Hobbes, difcedo jam 
multo (ut mibi videor) quam ante certior, (& 
qua dixifti omnia teneo &F probo: and partly, 
becaufe Mr. Hobbes has fome things, as about 
fire, and certain colours, which I am not for- 
ward to reject, though the confiderations, that 
incline me to fome {uch opinions, be perhaps 
very differing from the grounds, on which he 
propofes them. And indeed as well my nature 

as my cuftom forbids me to fcruple to learn, 

if I can, of perfons much lefs famous than 

Mr. Hobbes. It is far from my humour to 
write againft all that every man fays, that (how 
caufelefly foever) writes againft me; and I 
am almoft as much indifpofed to reject as to 

embrace, without diftinction, whatever it be, 

that this or that man teaches. 


CHAP. VIL. 


(Being an Appendix to the paft Difcourfe:) 
Wherein is examined what Mr, Hobbes teaches 
concerning Fluidity and Firmne/s. 


LTHOUGH Mr. Hobbes do not name 
A me for the maintainer of the opinions 
which I have propofed in the Hijtory of Plu- 
dity and Firmne/s, and which he cenfures; yet, 
fince that hiftory, after having been mentioned 
in the book I have hitherto been defending, 
was publifhed a good while before Mr. Fobbes’s 
dialogue; and {ince fome of the chief particu- 
lars he cenfures or takes notice of, are deli- 
vered there, and fome of them, perchance, no 
where elfe; I think it may concern me to ex- 
amine what he fays either againft my opinions, 
or in favour of his own, touching Fluidity and 
Firmne/s. And if it be faid, that he meant not 
his qbjeétions particularly againft me, but ra- 
‘ther againft fome other perfon, who may have 
liked fuch opinions; I fhall anfwer, that lam 
content to leave to others the defence of their 
particular opinions, and to have as much of 
the following difcourfe, as is concerned in this 
allegation, looked upon as written only upon 
this fuppofition, that my writings are thofe he 
defigns to oppofe. But there being other 
* things in what he difcourfes about Fluidity and 
Firmnefs, which, for the reafons frefhly intima- 
ted, I think fit here to confider, I chufe to ga- 
ther up together the: paffages. touching thefe 


fubjeéts, which I find fcattered in his dialogue, 


that I maychave the better opportunity to clear 
up the matter itfelf under debate. 
Vou. I. 


But, before] go further, I mutt, at the ve- 
ry entrance of this difcourfe,.take notice, that 
in the fifth page, where Mr. Hobdes begins to. 
difpute againft our notion of F/udity, he very 
much miftakes my opinion, as may appear by 
thefe words, which he puts into the mouth of 
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fluidam a non fiuida diftinguimus magnitudine 
partium, ex quibus corpus aliquod conftat, {P quafs 
compingitur: itaque non mods aérem, aquam {8 
liquorem omnem, fed etiam cinerem {P pulverem, 
tanquam fiuida contemplamur. Et fluida ex non 
Jiuidis compofita effe poffe non negamus, nam di- 
viftbilitatem illam infinitam non concoquimus, 
To which he anfwers, Diviffo quidem infinita 
concipi non pote, divifibilitas autem facile. 
Ego contra, diftinétionem non capio intra fluida 
&F non fluida, quam fumitis 4 magnitudine parti- 
um; nam fi caperem, ruina illa five rud.ra illa,, 
qua jacent in ecclefia Paulina, mibi dicenda effent 
fiuida: fin propter nimiam lapidum megnitudi- 
nem fluida illa effe negaveritis, defini mibt magni- 
tudinem tllam, quam babens pars ruentis muri 
propter cam fit dicenda fluida. Tu vero, qui ai- 
vifsbilitatem infinitam non capis, dic mibi, que 
tibi apparet caufa, quare Deo omnipotentt diffi- 
cilius effe putem creare corpus fluidum, {SF cujus 
partes aéiu diffiuant, omni data atomo minus, 
quam creare oceanum, Itaque defperare me facis 
omnem conventus vefri frutium, dicendo, quod 
putant atrem, aquam, (9 cetera fiuida conftare 
ex non fluidis, tanquam fi murum, cujus ruentes 
lapides aliquou/que difcurrunt, dicerent effefiuidum. 

Si fic loquendum eft, nibil non eft fluidum;, nam 
etiam marmor comminui pote? in partes omni 
atomo Epicureana minores. ‘* But moft of us 
‘ diftinguifh the nature of fluid from that 
‘ whichis not fluid, by the greatnefs ofthe 
‘ parts, of which any body confifts and is made 
up with. Wherefore we do not only look 
upon air, water, and all liquors, but upon 
afhes alfo and duft, as fluid bodies. And 
we deny not, that fluid things may be made 
of things not fluid; for we do not digeft the 
notion of infinite divifibility. 

A. * Infinite divifion cannot be conceived, 
‘ but (infinite) divifibiliry may eafily. I, on the 
‘ contrary, do not underftand the diftinction of 
© fluids and not fluids, which you take from 
‘ the greatnefs of the parts: could I+ digeit 
¢ this, I muft fay, the ruins of fhattered rub- 
‘ bith ftones, that lie in Paul’s, were Auid, But 
‘ if thofe ruins cannot be called. fluid, becaufe 
¢ the ftones aretoo big, define me the bignefs, 
‘ that the parts of aruined wall muft have, 
¢ 

¢ 
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that they may be called fluid. But you, that 
cannot underftand infinite divifibility, tell 
me what you think to be the caufe, why I 
fhould think it more hard for almighty God 
to create'a fluid body lefs than any atom pro- 
pofed, that its parts might actually flow, 
‘than to create the ocean? Therefore you 
« make me defpair of any fruit of your meeting, 
‘ by faying, that they think air, water, and 
‘ other Auids confift of non-fluids; as ifa wall, 
‘that began to fall and be ruinous, were called 
© by them a fluid body. If they may {peak 
‘ fo, evety thing is fluid, fof even marble 
‘ icfelf may be broken into parts lefs than any 
‘ atom imagined by Epicurus. Thus he. 
Qq But 
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But in my Hiftory, though I make the {mall- 
nefs of the parts, whereof a body confifts, one 
of the requifites to its being fluid; yet at the end 
of the 13th fection I call the various agitation 
of thofe particles the principal qualification of 
all, and in the beginning of the rath fection I 
call it the chief condition of a fluid body. And 
therefore he much miftakes, if he thinks, that 
we, always confider afhes and duft as fluids 
* Ebbes de abfolutely fpeaking. But as he * fomewhere 
Corp.ch.27. tells us, that by fire he underftands the com- 
buftible matter itfelf, not fimply and always, 
but then only when, €¥c. fo neither do I look 
upon the duft of alabafter (to my words about 
which, I fuppofe, he has a refpect in the paf- 
fage under confideration) as a fluid body fim- 
ply and always; for I clearly teach the contrary, 
but only when and whilft its parts are not alone 
reduced to a competent {mallnefs, but are alfo 
actually put into fuch a various agitation as 
makes the body they compofe (even according 
to Mr. Hobves’s own definition, which is, that 
Mr.Hobbes * fluid bodies are thofe whofe parts may, by 
de Corpore, ¢ very weak endeavour, be feparated from one 
peach © another’) emulate a fluid body, by the very 
eafy ceffion of its component corpufcles, and 
by its boiling like aliquor. By this the reader 
may difcern how little, that makes againft me, 
which Mr. HobJes talks, and feems to do it 
ferioufly, of the ruins of Pau/’s; as if, according 
to my opinion, Ruina illa five rudera, que ja- 
cent in ecclefia Paulina, dicenda effent fluida; 
‘ the ruins that lie in Pau/’s church might be 
© called fluid.” For it 1s moft eviderit, that I 
require in the parts of a fluid body both mi- 
nutenefs and fuch a motion along each other, 
as makes them eafily yield to the touch: which 
qualifications, how well they belong to the 
ruins of Paul’s, 1s, I think, not very difficult 
to determine; though in the fame paffage Mr. 
Hobbes does again make ufe of the like example, 
to which he fubjoins, Si fic loquendum eft, ni- 
il non eft fluidum, ‘if they may fo fpeak, there 
* is nothing but is fluid.” Which, how little it 
follows from my doétrine about Fluidity, there 
needs not a quick-fighted reader to difcern. 
As for the reafon he annexes in thefe words, 
Nam etiam marmor comminui poteft in partes 
omni atomo Epicureana minores; * for even 
‘ marble may be beaten into parts lefs than 
‘ any Epicurean atom:’ I would gladly know, 
by what art Mr. Hobbes can divide marble into 
leffer particles than fuch as are naturally indivi- 
fible, (for fuch Epicurus makes his atoms to 
be:) nor do I fee how, in cafe this could be 
done, it proves, that there is not any thing, 
that is not fluid. For I fay, that the blocks of 
marble before comminution are not fluid, either 
according to him or according to me; nay, 
the greateft comminution imaginable would 
not, according to my dottrine, make a lump 
of marble fluid, unlefs the heap compofed of 
the parts, how minute foever, weré actually 
and varioufly fet a moving amongft themfelves. 
But he would perhaps have fpoken more wa- 
rily, if he had confidered the difference there 
is betwixt faying, that all things are fluid, and 
faying, as I do, that theré are many bodies, 
that are now folid, which by comminution, 


motion, and other requifite alterations, may 
be made parts of a fluid body: as hard ice 
may be turned into fluid water, and quickfilver 
precipitated per fe into a red powder, may be 
reduced to running mercury. As for what he 
fays of an infinite divifibility of body, it is 
{carce in this place worth while to examine it. 
For Ihave fhewn in the Hiftory of Firmne/s, 
that this divifibility (which I had then confider- 
ed) does no way overthrow my doétrine of 
fluidity; nor does Mr. Hobbes here anfwer what 
I there difcourfe. Befides that indeed, I do nor 
fo well underftand what he mearis and drives 
at, when he fays that Divi/io quidem injinita con- 
cipt non pote, divifibilitas autem facile: * Di- 
* vifion that is infmite cannot be conceived, 
© divifibility may eafily.? For fince in this ve- 
ry paflage and within a very few lines he has re- | 
courfe in this matter to God’s omnipotence, I 
fee not, why an infinite divifion cannot be as 
well conceived as an infinite divifibility, fince 
fure an omnipotent agent is able to do what is 
poffible tobe done; and why elfe fhould a body 
be called infinitely divifible? Befides, when 
Mr. Hobbes has recourfe to what God can do, 
(whofe omnipotence we have both great rea- 
fon to acknowledge) it imports not to the con- 
troverfy about fluidity to’determine what the 
almighty Creator can do, but what he aétually 
has done. And laftly, whereas my adverfary 
requires to have the magnitude defined, which 
a part of a falling wall ought to have to deferve 
the name of fluid; firft, he fhould have clears 
ly proved, that fluidity belongs to any one fingle 
part of matter, how minute foever, and not ra- 
ther to an aggregate of particles. And next I 
fay thofe corpufcles, that cornpofe a fluid body 
may be of feveral fizes, as thofe of water, oil, 
and quickfilver, provided they be little enough 
to be put into the agitation, requifite to give the 
ageregate they make up the qualities, that are 
wont to denominate bodies fluid; dnd it is no 
more requifite for me to define precifely the 
magnitudes of the paits of a fluid body, 
than for Mr. Hodes in his definition above- 
recited to define (which he will not eafily do) 
what precife degree of endeavour mutt be fig- 
nified by that very weak endeavour, by which 
if the parts of a body can be feparated from one 
another, he thinks fit to call them fluid. But 
though I thought it not amifs to make thefe’ 
animadverfionsupon Mr. Hobées’s ratiocination,’ 
yet as to the opinion it felf, for whofe fake he 
{peaks fo feverely and fo defpairingly of our fo- 
ciety, if it be confidered as I propofed it, he 
fhews me as yet no caufe at all to renounce it. 
For that which I taught is this; that if a folid 
body be reduced into parts minute enough, 
thofe folid corpufeles, whilft they afe ‘put into 
a convenient motion, may become parts of a’ 
fluid body. And againft this Mr. Hobbes’s in- - 
dignation feems ftronger than his argument: 
for that which he objects being, as we have late- 
ly feen, that at this rate all bodies muft be fluid; 
it is evident by what I have already argued, 
that he infers this abfurdity not from my opi- 
nion, but his own miftake of it: nor did I 
content my felf with the prooflefs propofal of 
my conjecture, but I delivered, in feveral fold 
0. 
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of the often mentioned hiftory, particular expe- 
fiments to evince what I taught; as that a con- 
fiftent coagulum of pure fpirits of urine and 
wine may, by bare'digeftion, be turned into a 
permanent liquor; and that the fluid body of 
quickfilver may, without any fenfible addition, 
be turned into a permanerit dry powder, and 
may again in a trice by bare heat be turned into 
a lafting fluid body. Whereto-I added other 
experiments, which together with thefe Mr. 
flobbes would poffibly have thought fit to an- 
{wer, if he had found it eafy for him to do fo. 
Arter this paflage extant in Mr. Hobbes’s 
fifth page, that I have all this while been ex- 
amining, I remember nothing in his dialogue, 
that requires to be infifted on about fluidity 
and firmnefs, till we come to the 2 gth page ; 
where, having afked what caufe the academians 
affign of hardnefs, it is anfwered, that fome of 
them affign three: to which Mr. Hobbes fo far 
agrees as to fay, Quin corpufcula (qualia funt 
atomt, quas fupponit Lucretius atque etiam Hob- 
bius) jam ante dura facile poffint ab aliqua dic- 
larum Ccaufarum compingi, ita ut totum ex illis 
fatium durum fiat, dubitandum non eff: ¢ But 
‘ the corpufcles (fuchas are the atoms fuppofed 
* by Lucretius and alfo by Mr. Hobbes) being 
* hard before, might beeafily compacted by any 
© of the mentioned caufes; fo that it is not to 
‘ be doubted, but that the whole to be made of 
* thofe corpufcles will be hard.’ But then he 
would have us affign the caufe of that he calls 
durum primum. But after fome diflcourfe, 
wherein he is pleafed to approve an objection 
of mine againft fome learned men, that afcribe 
all: cohefion of bodies to a certain glue, he an- 
{wers himfelf the objeGtion he frames againit 
my doétrine about hardnefs, and thereby al- 
lowed me to proceed to what he further preffes 
in thefe words; Si dura ex primis duris fieri 
dicant, quare non & fluida freri putant ex pri- 
mis fiuidis? Mn creari fluida maxima potuere, ut 
ether, minima noh potuere? Qui corpufeulum du- 
rum aut fluidum primus fecit, potuit, fi libuiffet, 
illud fecif[e tum majus, tum minus quocungue 
corpore daio. Quod fi fluidum fiat ex non fluidis, 
ut vos dicitis, &F durum ex duris tantum, nonne 
Sequitur ex fluidis primis, neque fluidum freri ne- 
que durum? * Ifhard bodies are made out of 
* parts originally hard, why are not fluid bo- 
* dies made, of parts originally fluid? Could 
“ great fluids, as the zther, be created; and 
“ could not {mall ones? He that firft made a 
* body hard or fluid, could, if he would, have 
“ made it greater or Jefs than any other pro- 
‘ pofed body. Now if a fluid body be made 
‘ of parts not fluid, (as you fpeak) and hard 
“ bodies only from hard parts; doth it not 
* follow, that nothing neither fluid nor hard is 
« made of original fluids?’ But againft this paf- 
fage I have divers things to feprefent. For, 
firft, (not now to mention, that it may be 
queftioned with what propriety one part of 
matter more than another may be called pri- 
mum durum) he fhould have told us what he 
mheans by his prima fluida, and how he proves 
that there are any fuch; which fince he has 


* Hiftory of Firmnes, page 227. and elfewhere. 


not done, it will be at leaftashard for acotifider: 
ing man toacquiefce in his queition as to anfwer 
it. For my part, Iknow no fluid body upon 
whofeaccount, asof an ingredient, all othersare 
fluid. And Ithink, itwill behard for Mr. Hobbes 
to fhew, that water, quickfilver, and purely-recti= 
fied chymical oils (to name now no other [i- 
quors) do confift of fuch fluida prima as he 
teaches, whereto they owe all their fluidity. 
AAnd it is plain by feveral experiments delivered 
in ourhiftory, and even by theobvious changes 
of water and ice into one another, that it ‘is 
the motion, reft, and the texture of the corz 
puicles, which compofe a body, that make it 
firm or fluid. As for what Mr. Hobbes demands, 
whether the f{malleft Auids imaginable could 
not as well have been created as the gether, it 
Proves nothing againft me, the queftion not 
being, what might have been made,. but what 
is.fo. And he fhould have anfwered the argu- 
ments I * alledge to make it improbable that; a 
fluid body is, as he would perfuade us in his 
book + De Corpore, always divifible into bo- 
dies equally fluid, as quantity into quantities. 
It is true, hé there tells us that, though mariy 
* which is made fuch by nature equally in every 
" Part of the fluid body, in fuch manner, as 
* water feems fluid, and to divide itfelf into 
* parts perpetually fluid.’ But whether others 
will take this for a clear notion of fluidity, I 
think may well be doubted ; and he fhould not 
barely fay, but prove, (which I think he will 
find hard to do) that the corpufcles of water 
divide themfelves fo as he teaches, fince we fee, 
that not only they cannot penetrate glafs, but 
are unable to be driven in at the pores of more 
open bodies, which other liquors eafily pierce 
Anto. And, laftly, as to Mr. Hobbes’s queftion, 
Quod fi fluidum fiat, Ge. itis eafy to forefee, 
what, according to my doétrine, I may an- 
{wer : for, not to mention that the argumen- 
tation is invalid, unlefs by fluidum he mean 
omne fluidum, 1 reply, that till he have ex- 
plained what he means by his fuida prima, and 
proved that there are fuch, the queftion needs 
no anfwer. Befides that, whatever he, upon 
miftakes, ftrives to infer, my doétrine is fo 
far from affirming, that there are many parts, 
of matter, of which neither fluid nor hard bo- 


dies can be made; that I teach, as we have 
Jately feen, that there are multitudes of parts,’ 


that may, by being reduced to a fufficient {mal- 
nefs, and put into a convenient motion, or b 
being brought to a mutual contaét and reft, be 
made to conftitue either a Auid body or a firm 
one: as may be exemplified in the formerly-~ 
mentioned inftances of two fubtile liquors, that 
immediately compofed a confiftent body; and 
of quickfilver, which without additaments was 
made fometimes a powder, and fometimes a 
liquor. What Mr. Hobbes adds in the 
page about the difficulty’ df explaining the 
diaphaneity of glafs or cryftal, in cafe they 
confifted of corpufcles hard and implicated, or 
having their pores in any way whatfoever dif. 
joined, I muft not now infift on ; fince befides 

that 
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that fuch a difquifitiqn would require almott a 
volume, the true and general caufe of tranfpa- 
rency in bodies is, in my poor opinion, one 
of the abftrufeft things in natural philofophy ; 
and Mr. Hobbes’s explication of it (thoughnone 
of his worft conceits) has, for aught I can 
find, fallen fhort of fatisfying the curious, as 
well as thofe of other men have done. But to 
me, that have not taken upon me fo write 
elements of philofophy, it is enough, that I have, 
by competent experiments, and other proofs, 
confirmed the truth of my doétrine about the 
caufe of firmnefs ; though I attempt not to ex- 
plicate the other qualities of the fame bodies, 
whofe explication my undertaking does not 
exact, Wherefore I hope I may now haften 
+o conclude this Appendix, with {pending a few 
words on the notion of fluidity and firmnefs 
Mr. Hobbes would fubftitute inftead of mine. 
For, having now (perhaps but too prolixly) 
examined what he has been pleafed to object 
againft my doctrine, I fhall not need fpend 
‘ime to vindicate the experiments and confi- 
derations whereon I built it; Mr. Hoddes, for 
reafons beft known to himfelf, not having 
thought fit to take notice of them. 

Mr. Hobbes’s theory of fluidity and firmnefs 
is thus delivered by himfelf; 

B. Quenam duri SP fluidi funt principia ? 

A. Quid aliud nifi fluidi quidem quies, duri 
autem motus quidam ad illum effecium producen- 
dum idoneus ? Per quietem intelligo duarum par- 
tium inter fe quietém, cum fe mutuo tangunt qui- 
dem, fed non premunt: nam &F fluida movert 
tota poffunt retenta fluiditate, &F dura quiefcere, 
ut tamen partes eorum moveantur. 

© RB. What are the principles of fluidity 
¢ and firmneds ? 

© 4. Of Auidity, nothing but reft ; of firm- 
© nefs, motion ; fuch as is fit to produce that 
< effect, By reft I underftand the reft of two 
‘ parts one with another, when they each 
¢ touch, but neither prefs one another. For 
¢ entire bodies of fluids may be in motion, 
¢ their Auidity abiding, and hard bodies be at 
© reft, although their parts bein motion.’ 

I Dowst not, but this will to moft readers 
feem a paradox. And as for his ratiocination 
contained in the two laft lines, I fhall readily 
allow him, that fuida moveri tota poffunt retenta 
fluiditate ; {ince that I think agrees at leaft as 
well with my hypothefis as his : but whereas he 
adds, that hard bodies may reft, and yet their 
parts be moved, that may in one cafe be con- 
ceived, and in another not. For indeed the 
implicated parts of a firm body may be made 
to tremble, or a little vibrate as it were to and 
fro, as thofe of a founding’ bell do, or as ina 
hedge, the branches and twigs may be fhaken 
by the wind, whilft the trees and bufhes them- 
felyes continue rooted in the ground. But 
that, in a body, the conftituent corpufcles 
fhould all, or moft of them, be moved quite 
out of their places, in refpect of one another, 
as was lately fhewn to happen in fluids, and 
yet the body continue hard, is more requifite 
than eafy to be proved. 

Bur Mr. Hobbes contents himfelf to al- 
ledge, in favour of his ftrange notion touch- 


‘out penetration of dimenfions. 


ing fluidity and firmnefs, three particulars, 
which, I confefs, afford me not the leaft fa- 
tisfaction. 

Tre fart is drawn from what he formerly 
taught touching the {wift motion of the air in 
our cylinder; which example (as he calls it) 


having repeated, he adds, Atque bine mani- page 30. 


feftum eft vebementem effe in aére ita moto &S 
claufo compreffionem, quantam fcilicet efficere po- 
tet vis illa qua incuffus erat , atque etiam a 
tanta comprefione aliquem gradum confiftentia 
fieri, quanquam confiftentia aque minorem. Quod 
fi effet in iifdem particulis aéris oranibus, preter 
motum illum, quo altera alteram premit, motus 
ille circularis fimplex, ifque Jatis vebemens, im- 
poffibile fere effet unam earum a fuo circello dimo~ 
veri, quin, reliquis particulis refiftentibus, totus 
fimul premeretur, id eft, totum durum effet : 
durum enim eft totum illud, cujus nulla cedit pars 
nifi cedente toto. Vides ergo poffe fiert duritiem 
in fluidifimo aére per motum bunc circularem 
Jimplicem particularem, quibus duo motus contra- 
vii ante dederant vertiginem, ‘ And hence it 
< is manifeft, that there is a great compreffion 
‘ inthe air fo moved and fhut up; namely, fo 
¢ great as that force, by which it was driven in 
¢ was able to make; and alfo, that from fo 
great compreffion fome degree of confiftence 
muft be made, though lefs than that of the 
confiftence of water. Now, if in all the 
farne particles of air, befides the motion, by 
which one preffes another, there was alfo the 
fimple circular motion, and that vehement 
enough, it would be almoft impoffible any 
one of them fhould be moved from its little 
circle, but that the other particles refifting, 
the whole would be preffed together, that is, 
< become hard; for that is hard of which no ~ 
¢ part gives place but upon the motion of the 
‘ whole. You fee therefore that hardnefs may 
¢ be made in a moft fluid body by this fimple 
‘ circular motion of particles, which was be- 
‘ fore imparted to them by two contrary mo- 
‘ tions.’ 

Bur, Icénfefs, I do not fee, how the motus 
circularis fimplex he talks of fhould give fuch a 
hardnefs to the fluid air: nor is it manifeft to 
me, how the air, that perfectly fills the cylin- 
der, can be by motion compreft, efpecially fo 
far asito obtain thereby a degree of confiftence 
ft to be mentioned, as he fpeaks of it, when 
(without adding the word much, or any other 
equivalent term) he fays, that yet it is Je/s than 
the confiftence of water. For the cylinder be- 
ing, according to him, perfectly full of air, I 
fee not how the pumping can make the cavity 
(to ufe his own expreffion elfewhere) fudler than 
full ; nor confequently can comprels air toa 
confiftence any thing near that of water, with- 
But thefe 
things were mentioned only ex abundanti, for 
the violent motion itfelf of the air in the cylin- 
der (which motion the argument fuppofes) has 
been already, in the examen of one of the for- 
mer paflages of his Dialogue, fufficiently ma- 
nifefted to be contrary to experience. 

Tue fecond thing Mr. Hobdés alledges is his 
conceit of the generation of flefh within the 
mufcles of the human body. But befides that, 
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he takes for granted two or three things, which 


many learned anatomifts and phyficians, even. 


among the moderns, will {carce allow him, and 
which he does not prove: befides this, I fay, 
(which I may elfewhere have occafion to con- 
fider further) the account he gives of the ge- 
neration of flefh from thefe fuppofitions, is far 
from being evidently enough deduced. to vie 
for clearnefs with many of thofe experiments, 
which I have alledged in favour of the opinion 
he oppofes, And whereas he adds, 4ique talis 
quidem effe poteft caufa effictens duri primi, duri 
autem fecundi, id eft, duri a cobefione durorum 
primorum, caufapoteft effe motus ille idem circu- 
laris fimplex conjuntius cum contattu eorundem 
fuperficiali, vel etiam intricatione : < And fuch 
¢ indeed may be the caufe of the durum pri- 
‘ mum, or firft hard bedy. But of the fecond, 
‘ that is, of the cohefion of the two of thefe 
‘ firft hard bodies, the caufe may be the very 
‘ fame circular motion, conjoined with their 
‘ fuperficial contact, or perhaps their being one 
* with another intricated:’ MNot again to fay 
any thing to his durum primum, I confefs I do 
not fee how the motus circularis fimplex fhould 
need to be fuperadded to the contact or intri- 
cation of the cohering firm corpufcles, to pro- 
cure a coheficn, to which it is needlefs, and 
which, in divers cafes, may be rather hindered 
than furthered by it. 

Tue third thing, that Mr. Hoddes alledges, is 
not fo much a confirmation of his own doc- 
trine, as an objection, as he feems to think, 
againft that of his adverfaries. For, Sz /uppo- 
aamus (fays he prefently after his laft-recited 
words) cum illis, duritiei caufam effe magnitudi- 
nem aut craffitiem partium, quam rationem red- 
dere poterimus, cur durior vel firmior fit aqua 
congelata, quam eft eadem aqua ante congela- 
tionem? * If we fuppofe with them, that the 
* caufe of hardnefs is the greatnefs or thicknefs 
‘ of the parts, what reafon can we give, why 
‘ congealed water fhould be harder or firmer, 
‘ than the fame water is before fuch congela- 
‘ tion?’ But it may eafily be replied, that we 
make not the bignefs or groffnefs of the parts 
of a body the only or chief caufe of its hard- 
nefs, but their reft by one another, which the 
parts of frozen water have ; whereas thofe of 
unfrozen water have it not, but are in a ftate 
of fluidity, and confequently not of firmneds. 
Which may be illuftrated by what I * elfe- 
where relate of pure oil of anifeeds, and a fub- 
{tance I diftilled out of benzoin, both which 
bodies were fometimes fluid and fometimes 
confiftent, as the greater or lefler warmth of 
the air kept their parts in a due motion, or fuf- 
fered them to reft. 

Bur in exchange of thefe few and uncon- 
cluding arguments, which are all that Mr. 
Hobbes alledges to countenance his paradox, 
how many experiments and reafons might we 
tranfcribe out of our Hiftory of Fluidity and 
Firmnefs, in favour of the contrary truth? 

Awnp as critical as Mr. Hobbes appears in 
Jaying down the requifites of a good hypo- 
thefis, I muft make bold to the two condi- 
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tions he mentions, (page 16.) wt fit can chpiries 
lis {id ef, non abfurda) which, whether it be 
enough, I now difpute not ; & ut ab ea conceffis 
inferri poffit phanomeni neceffitas 3 ‘ that it be 
© conceivable, that is, not ablurd; and thar 
‘ irom its being granted, the neceflity of the 
‘ phenomenon may be inferred ;’ to add a 
third, namely, that it be not incenfiftent with 
any other truth or phenomenon of nature. 
Which third condition whether divers of Mr. 
Hobbes’s hypothefes (which himfelf in this place 
calls mirande, do not want, we have in part 
already confidered in the treatife, to which this 
is an Appendix ; and (as I newly intimated) I 
might further fhew, as to his notion of fluidity 
and firmnefs, if I would here repeat all the ex- 
periments mentioned in my hiftory of them, 
though they be not all that I have made ready 
to the fame purpofe againft another opportu 
nity: but partly wearinef$, and partly a natu- 
ral unwillingnefs to repeat,. induces me rather 
to refer my reader thither. Which when I do, 
I donot forget, that Mr. Hobtes appears of 
fended at me and others for troubling: ourfelves 
to make un-obvious experiments. , But that I 
may not repeat what, in divers treatifes, { repre- 
fent concerning the ufcfulnefs of fuch experi- 
ments, I fhall now only oppofe to the autho- 
rity of Mr. Hodes in this Dialooue, (wherein 
he has been pleafed to chufe thofe he calls the 
Lxperimentarian Philofophers for his adverfaries ) 
the authority and reafon of the fame Mr. Hobdes 
in another Dialogue (publifhed but the year 
before) where one of his two difcourfers having 
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faid, Qui corpora corporibus admovendo, nova 9 My.k:bbes 
mirabilia oftendunt nature opera, mirum in mo-i” xami- 


dum incendunt animos hominum amore philofo- 


nat. €F es 
menda- 


phiz, &. ad caufas inveftigandas non parum in-tione, &c. 
Jrigant, eogue nomine laude digni funt : * They Diahg. 6. 


‘ who, putting bodies to bodies, fhew the new 
* and admirable-works of nature, do wander- 
* fully inflame the minds of men with the love 
‘ of philofophy, and do not a little inftigate 
© them unto the fearch of caufes, and on that 
* account are worthy of commendation: ? The 
other confirms it, by adding, Ire eff ; nam hifto- 
rviam naturalem (fine qua [cientia naturalis fru- 
Jira queritur) locupletant: * True; for they 
‘ enrich natural hiftory, without which natural 
‘ {cience is in vain fought for.’ And howlo- 
ever, Mr. Hobbes needed not: have recourfe 
to fuch experiments, as he would be thought 
to difapprove, (I mean elaborate ones) to dif- 
cern, that his notions do not over-well agree 
with the phenomena. For, if there be not a 
various motion in the fimall parts of water 
and fuch liquors, whence is it, that a lump of 
common falt being thrown into a pot of water, 
is there diffolved into minute bodies, whereof 
many are carried to the very top of the water, 
and are fo exquifitely diffufed and mingled 
with the liquor, that each leaft drop of it con- 
tains numbers of faline corpufcles? And if 
motion be the caufe rather of hardnefs than 
fluidity, how comes it to pafs, that in frofty 
weather ice is by heat (which Mr. Hoddes will 
not. deny to be motion, or an effect of it) 
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turned from a hard to a fluid body ? and that 
metals, as gold and filver, &¥c. whilft they 
are cold, or expofed but to a moderate heat, 
are firm and confiftent bodies ; and by a vio- 
lent heat, which does manifeftly give their 
parts a various and vehement agitation, (as ap- 
pears by their fudden diffipating of fpittle, 
ereafe, and far more ftable bodies, caft upon 
them, into fmoak) are put into a fluidity ; 
which, upon their removal from the fire, they 


, quickly exchange for firmnefs ? 


But fince the want of more to fay would 
not, in hafte, puta period to this difcourfe, I 
am content to let my hafte break it off; efpe- 
cially fince after I have thus examined what 
Mr. Hobbes teaches concerning fluidity and 
firmnefs, either here, or in that fection of his 
Elements, where he pretends to define them, 
I think I need not fear, that a doétrine, which 
I have perhaps with fome care endeavoured to 
eftablifh, for the main, upon experiments, 
fhould be overthrown by opinions, whofe 
grounds are but fuch as we have already feen ; 
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and in pleading for which, the author is 
pleafed not only to leave almoft all my argu- 
ments untouch’d, but not fo much as to offer 
at explicating, by his principles, any of thofe 
numerous and important phznomena of fiui- 
dity and firmnefs, delivered in the treatife he 
oppofes. 

Awnp now leaving Mr. Hobdes, to apply my- 
felf to the reader, I have, to the things hither- 
to difcourfed, but this one thing to add con- 
cerning them; that as little caufe as Mr. Hoddes 
has hitherto given me, to diftruft what I have 
written of fluidity and firmnefs ; yet I am not 
now more confident of my conjectures than I 
was, when, toward the end of the preface to 
the hiftory of thefe two qualities, I {poke dif- 
fidently enough of the theorical part of that 
treatife. And I freely confefs, that the great 
difficulty of things, and the little abilities I ° 
find myfelf furnifhed with to furmount it, do 
often, in general, beget in me a great diftruft 
even of things, whereof my adverfary’s ob- 
jections give me not a7y. 
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Pathetically difcourfed of, ina LETTER to a FRIEND. 


To the COUNTESS of WARWICK. 


My Dear Sifter, 
EXPECT you fhould fomewhat won- 
der, that after having for above eleven 
years been careful to keep this following 
letter from the publick view, and that 
too notwithftanding the follicitation (not to 
fay importunity) of divers illuftrious perfons, 
and even your commands to releafe it from its 
confinement ; I fhould now at length give way 
to its paffing abroad into the world, and its 
making you a publick and folemn addrefs. 
Wherefore judging myfelf obliged to give you 
an account of a paper, for which you have been 
long pleafed fo highly and fo obligingly to 
concern your felf, I muft, to remove your 
wonder, inform you, that Jam reduced to 
this publication in my own defence. For, 
whilft I was far from dreaming of permitting 
this epiftle to pafs out of my clofet, it hap- 
pened, that a broken copyof it did (by 1 know 
not what misfortune for me) fall into the hands 
of a neceffitous perfon, who would needs per- 
fuade himfelf, that by printing it, he might re- 
Jieve fome of his prefent wants ; and there- 
upon proffered to fell the copy for a fum of 
money. But my good fortune leading him 
to aftationer, to whom my name was not un- 
known, he very civilly fent me forthwith no- 
tice of the propofition that was made him, and 
after came himfelf toacquaint ine, that the copy, 
about which he had been treated with, being 
but one of two or three, that were then abroad, 
fome or other of them would, queftionlefs, 
foon find the way to the prefs. ‘This unwel- 
come accident did little lefs trouble than fur- 
prize me; for, befides that it impofed on me 
the neceffity of a publication I had fo long 
declined ; and befides that I knew, that ** com- 
pofures of a very differing nature being ex- 
peéted from me, the appearing of this, inftead 
of them, would make this unwelcome to 
many, though it had fewer imperfeCtions than 
it has: befides thefe things, (I fay) my fight 
was then, and is ftill, fo impaired by a diftem- 
per in my eyes; and the hours I could difpofe 
of were fo pre-ingaged to philofophical themes, 
that I could not promife my felf fo much as to 
read it over before its going to the printer. But 
confidering after all this, that the copy I had by 
me was like to prove more full, and lefs faulty, 
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than any of thofe, that fome endeavoured to ob- 
trude upon the world, I thought it lefs incon- 
venient to venture mine own abroad, than to run 
the hazard of a furreptitious edition of a dif- 
courfe, that could fo ill bear the appearing with 
any other blemifhes, than thofe it brought with 
it into the world from my pen. And therefore 
having put it into the hands of perfons, whofe 
eminent abilities the more knowing’ part of 
the nation has long and juftly admired, and 
begged their impartial opinion and ¢aftigations 
of it, (giving them-entire liberty to alter or 
expunge whatever they difliked;) and finding 
(by haftily turning over the leaves) that their 
caftigations were only enough to let me fee, 
that they had heedfully read it over; and 
were accompanied with encouragements, which 
care was taken to keep me from looking upon 
as meer compliments: I let it go to the prefs, 
without fo much as having once perufed it, or 
heard it read over, fince the ftationer firft gave 
me the advertifement I told you of. Which 
I made the lefs {cruple to do, becaufe a critick, 
whofe judgment and piety I much reverence, 
ferioufly endeavoured to perfuade me, that I 
ought not in confcience to decline publifhing 
what he was pleafed to think proper to kindle 
or cherifh the flames of divine love in the 
breaits of the readers. And my hatte it felf 
did afterwards promife me thefe advantages, 
that notwithftanding my book’s not coming 
forth fooner, I fhould not lofe the excufe of 
youth I had when it was written; nay, and 
that the faulty paffages, which may be met 
with in it, will perhaps be charged upon thofe, 
that fuffered them to pafs uncorrected, when 
they had fo abfolute a power to expunge or 
reform them. ‘Thefe, and the like motives, 
having induced me to confent to the publica- 
tion of the following letter, I needed not de- 
liberate long, to whom I fhould addrefs it. 
For, fince that accomplifhed Lindamor, whem 
it fo much concerned, has left the world, thete 
is no perfon in jt, to whom this addrefs 1s any 
thing near fo cue, as unto you, dear fifter: It 
was at that delicious Leeze, where you are 
now the miftrefs, that this letter was written ; 
and it was of you that J borrowed thefe hours 
I fpent in writing it. It was to you, that i 

fhewed 


I 
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fhewed it almoft fheet by fheet, before [ re- 
{ulved to fend it away. It is you, that can beft 
excufe the imperfections of it, as knowing not 
only the more obvious, but the more private 
avocations and other difadvantages, among 
which it was penned. Itis you, that have ever 
fince follicited me to divulge it, and have given 
me ihe greateft encouragements to do fo, not 
only by thofe follicitations, which implied your 
own favourable opinion of it, but by pro- 


curing me (by concealing or difguifing my | 


name) the unfufpected opinions of divers com- 
petent judges. In a word, this addrefs belongs 
upon fo many {cores to you, that I could not 
make it any where elfe, without manifeftly 
wronging you. I know, dear Sifter, that it is 
not ufual co dedicate books to fo near a relation ; 
and that it is ufual, in dedicatory epiftles, both 
to depreciate what one has written, and to ex- 
tol the perfon that one writes to, efpecially if it 
be one of your fex and quality. But you know 
too, that I never fwore allegiance to cuftom, and 
therefore will not, I fuppofe, wonder to fee 
me as little follicitous to conform to it on this 
occafion as on others. In an age, when fo 
few perfons have merit enough to keep that 
from being flattery, which fhould be but praife, 
I am not at all ambitious of cafting my felf 
upon the unhappy neceffity, of either flatter- 
ing, or appearing rude ; when by better chufing 
the objects of my addreffes, I can, as occafion 
requires, give praifes without untruth, or for- 
bear them without incivility. Nor dare I pre- 
fume, that a lye ceafes to be a fault, by being 
put into a dedicatory epiftle ; as antiently the 
hurtful beafts forgot their pernicious nature, 
when brought into the ark. Not to mention, 
that books of devotion have generally the 
{trange and unhappy fate of being lefs wel- 
come to them, that moft, than to them, that 
lefs, need them. As for the difcourfe I prefent 
you, though my opinion of it may be gueffed 
at, by the privacy, to which I have fo long 
confined it; yet becaufe, as in phyfick, to have 
a good opinion of the medicine, and the doc- 
tor, fo in books of devotion, (which are a 
kind of phyfick for the mind) to have one of 
the compofure, or of the writer, both inclines 
us to look after the prefcriptions, and advan- 
tages their operations: for this reafon I fhall 


fay nothing to difparage a difcourfe, which 1s 
of a nature to aim more at the being practifed 
by the readers, than the being pardoned ; and 
fhall not at all repine to fee it tind, from the 
publick, as favourable a reception, as it has 
hitherto met with in clofets. And now, dear 
Sifter, though I know you will not, yet I 
doubt, my other readers will expect, that this 
letter fhould, according to the mode of epiitles 


 dedicatory, be concluded with commendations 


of you, and compliments to you; it being 
almoft as much out of fafhion in fuch addrefles 
to omit giving praifes, as it is to-believe the 
praifes given on fuch occafion. But, though 
I can praife you without either difbelieving 

xy felf, or fearing to be difbelieved by any 
that knows you; yet, befides that our relation, 
and our friendfhip, would make fuch a way of 
writing mifbecoming me on all occafions ; 1 
know your piety and your modefty would 
peculiarly difallow it upon this; where the fub- 
ject I am to entertain you with is of fuch a 
nature, as would make a flaunting addrefs 
but a very unfuitable introduction to it. The 
nature of my theme, as well as the ftrict- 
nefs of your virtue, and our friendfhip, for- 
bidding me here to celebrate you, otherwife 
than by letting the world fee, that I dare, even 
in a dedicatory addrefs, without fear of dif- 
pleafing you, forbear to celebrate you. And 
if it be demanded, why then | refrain not 
likewife from writing to you a dedication ? 
I fhail anfwer, that Iam unwilling to lofe this 
opportunity of making a publick acknowledg- 
ment, that as I have the honour to be your 
brother, and your friend, fo I have the juftice 
to think it very much my happinefs to be fo: 
efpecially, fince you are pleafed to affure me, 
that my relation to you has rather been the 
occafion than the ground of a friendfhip, that 
does, whilft it enjoins me to profefs my felf 
without compliment, oblige me to be, with all 
the fincerity that is poffible, 


_ My dear Sifter, 
Your moft affectionate Brother, and 
Moft faithful, humble Servant, 


RospertT Boyte. 


Advertifements to the Reader ; 


(As they were written fome years fince, when fome intelligent perfons 


Were 


O prevent thofe fcruples, which elfe 

} might arife in the perufal of the en- 

fuing difcourfe, the reader of it is re- 
quefted to take notice. 

I. Tuat though ignorance hath been of 
late fo much in fafhion with too many of our 
young nobility, that fome paflages of the en- 
fuing papers may feem unfit to have been writ- 
sen to a young gentleman; yet the perfon they 


to have a fight of the following Difcourfe.) 


were addreffed to, being both a traveller, a 
linguift, and a fcholar, it was not improper 
to difcourfe with him at the rate of fuppofing 


‘him fo qualified. 


II. THat the enfuing letter was not written 
fingle, being but the laft of divers, wherein 
love in general was confeffed, juftified, and 


-celebrated; wherein the received way of mak- 


ing love was explicated, defended, and oppofed 5 
wherein 


Advertifements 


wherein conftancy and inconftancy in love were 
argued for and againft; wherein Platonick love 
was explicated, celebrated, and wherein the 
cure of love was propofed and profecuted; 
wherein (to difpatch) the controverted points 
concerning love were difcourfed of, in a way 
fuited to the feveral themes, and to the humours 
and principles of the fuppofed writers. But all 
the former papers, (written in compliment to 
a fair lady) though very free from the guilt of 
either licentioufnefs or prophanenefs, have been 
by the author judged too little ferious, either 
to appear alone, or to accompany the enfuing 
difcourfe, wherein he has expreffed his own 
opinions, as in the former he but deduced of 
thofe imaginary perfons. 

Ill. Tar the following paper was to have 
been attended by another, wherein the proper- 
ties and duties of feraphick love were to have 
been explicated and infifted og; but the author, 
before he had written that other, accidentally 


to the Reader. 


enough to all clearer difcoveries of tryth; tobe 
able to fay, Errare poffum, hereticus effe nolo. 
And as he is on his part fo refigned, and {fo wil- 
ling to be rectified, fo he expects-this equity 
from thofe, to whofe judgments he fubmits, 
that, confidering he intended not to write a 
folemn and regular treatife, but a private and 
familiar epiftle, they will pafs by fuch unaccu- 
rateneffes, as are wont to be incident to com- 
pofers of this later nature. He prefumed he 
might fometimes make bold with the vulgar 
laws of tenfes, treating of an eternity, that’ad- 
mits them not. He hoped, that the freedom 
taken in fome of his expreffions concerning 
love, and the wonted objects of it, would be 
excufed, by its being exacted by the defign 
he had upon Lindamgr, though he had not 
(which yet he has) otherwife accounted for it*, 
He intends not to ddopt thafe (too often er- 
roneous) traditions of the viilgar, whence he 
fometimes draws comparilons, that he may 


15 


L' 4mm meeting with a French book, wherein though 
whine de what he had already difcourfed of were not 
feu handled, he found, that much of what he had 


not deny. himfelf the liberty taken by the ge- 
nerality of writers, (witheut excepting the 
learneder fort of them) who {icruple not in po- 


eee defigned to fet down was anticipated, and the 
moft pertinent confiderations his intended 
themes fuggefted, were fkilfully difplayed al- 
ready; he feared it might be injurious to his 
reader, and himfelf, if he fhould either turn a 
tranfcriber of others notions, or decline the beft 
thoughts belonging to his theme, that the lefs 
good ones might pafs without fufpicion for his 
own. 

IV. Tuat the enfuing trifle having been 
written in hafte, and by fnatches, amongft dif- 
trating avocations, and far from literary. ac- 
commodations, is freely fubmitted to the cen- 
{ure of learned and impartial perufers, efpecially 
divines; who are by the author requefted to 
believe its miftaken paffages, and unwary ex- 
preffions, (ifit contain any fuch), to have been 
altogether unintentional, and fuch as they fhall 
never find it to be more than one labour to 
make him difcernand retract; he being refolved, 
by God’s affiftance, to continue ftill obfequious 


pular compofures to make fimilies and allufions 
grounded on popular traditions and perfyafions, 
As for thofe common places, which the me- 
thod of our author’s difcourfe allowed him not 
to decline, he hapes the reader will difcern by 
his way of writing, that he loves to ufe them, 
not as travellers, but as hunters ufe the high- 
ways: for the traveller, when he once gets 
into the road, makes it his bufinefs to keep in 
it; whereastthe hunter, if he meets one lying 
in his way, is not fond of ftaying in it, but 
nimbly croffes it, ar traverfes fo much of it, 
as is requifite to be paft through in the purfuir 
of his game. And laftly, if in fome few paf- 
fages of the following letter (efpecially abour 
the beginning of it) the expreffions are lefs 
grave and folemn than the defign; the author 
hopes, that even they will yet appear tolerably 
ferious, for the airieft parts of a letter, written 
by one young gentleman to another. 


SO 


ie ihe ie 


TO THE 


LOVE ot GOD. 


My deareft Lindamor, 
Te very much delighted to learn, both by 


the voice of fame and the information of 


much more credible telators, that Hermi- 
one’s cold ufage has cured you of the fever 
pt fcorching. eyes had given you: and that 
ou, I. 


P Vere S 


whie oie you found youir felfreferved to fhew, 
what wonder her eyes were able to perform, 
you feafonably refolved to become an inftance 
of the power; rather of regfon, than of loves 
and accordingly, did your felf the right to 


fruftrate the vain hopes, your infulung miftrefs 
$f ‘cherithed 


* In a dedication of all the fore-mentioned letters to my lady 7. 7. 
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cherifhed to manifeft in you, that her charms 
were capable to make your flame perfevere, 
when her change had made it as well caufelefs 
as hopelefs. I could wifh indeed for your fake, 
that you owed your cure more intirely to your 
reafon, and lefs to your refentment; that the 
extraction of your freedom may no ways ble- 
mifhit. But fince unallayed fatisfactions are 
joys too heavenly, to fall to many men’s fhares 
on earth, Icannot but conclude, that your re- 
covery, even on thefe terms, deferves I fhould 
congratulate it; for the French fay truly, that 
les plus courtes folies font les meilteures. And 
liberty being too high a bleffing to be divefti- 
ble of that nature by circumftances; I (that 
feldom deplore him, who by lofing his miftrefs 
recovers himfelf) think, that Hermione has but 
intentionally, not eventually difobliged you; 
and hath made your flames a better return, by 
reftoring you your own heart, than fhe could 
have done by exchanging hers for it. But that 
which not leaft endears to me your recovery, 
is, that I am affured by perfons, from whom 
I dare credit even fo welcome news, that my 
endeavours proved fo happy as to be conducive 
to it, and that the confiderations I ventured to 
prefent you, did.at leaft fo far contribute to 
your freedom, as to give you the defire and the 
defign of regaining it. For, I hope, I need 
not tell you, that I feldom ufe endeavours, 
whofe profperoufnefs is more welcome to me, 
than thofe that afpire to ferve Lindamor. And 
though I cannot ever pay youany great fervices, 
in relation to my vaftly greater defires, yet 
I can fcarce do you little ones, in relation to the 
delight refulting from the having done you any. 
Nor has the joy, which this fuccefls of my dif- 
courfes brings me, been fparingly increafed by 
my having ventured them with much more 
defire, than expectation, of their profpering ; 
and lefs out of any ftrong hope they would 
fucceed, than out of an unwillingnefs to leave 
the means, I thought leaft improbable, unef- 
fayed ; being invited to excite you to greater 
hopes than I durft allow my felf for you, by 
the example of generals, who, whatfoever dil- 
truftful thoughts they harbour in their breafts, 
fuppofe, that (before the battle) to make their 
foldiers fight fuccefsfully, it is as well conducive 
as requifite, by encouraging orations, to make 
them think they fhall do fo. For, although I 
endeavoured indeed to perfuade you, that rea- 
fon being born fovereign of the paffions ; 
though her lenity or fupinenefsdo fometimes 
both occafion and permit their uftrpations, fhe 
is feldom fo divefted of her native power, but 
that whenfoever fhe pleafeth to imploy what 
fhe hath left, fhe is able to reftume what fhe 
hath loft. And thoughI was willing you fhould 
believe, that to perfect what your refentment 
had begun, wasa tafk fo eafy, that the victory 
was as much in your power, as the refolution 
of attempting it; yet, notwithftanding all this, 
‘I fay, 1 was once half perfuaded, that to un- 
dertake the curing of a lover was the next 
weaknefs to the beingone. And, Lindamor, 
to deal ingenuoufly with you, your recovery 
hath circumftances in it, that make me very 


_apprehenfive, that you are not yet out of the 


danger of a relapfe, and that you have not 
half fo abfolutely abandoned your former amo- 
rous conititution of mind; as the fermer idol of 
it. I know, that froma perfon, who, for one 
that hath never yet been hurt by Cupid is ac- 
cufed of ufing him flightly and feverely enough, 
you will expect endeavours to preferve you 
from relapfes, by fuch diffuafions from love, 
as its votaries will fcarce vouchfafe fo mild a 
title to, as that of inve¢ctives againft it. And 
I fhall ingenuoufly acknowledge, Lindamor, 
that I have been fometimes no very unready 
fatirift on that theme; and with a pen, relifh- 
ing of the liberty I cherifhed in my heart, en- 
deavouredto difabufe thofe fervile fouls, that 
being born to reafon, fo far degraded them- 
felves, as to boaft folely an excefs of paffion; 
and had fuch low and narrow thoughts of feli- 
city and mifery, as to expect either froma 
woman’s ufage. # All which I thought I might 
the freelier do, becaufe having never known 
the infelicities of love; but in the fufferings of 
others, I might probably fuppofe, that my de- 
clamations againft it would pafs for the pro- 
ductions of my reafon, not my revenge. But; 
Lindamor, though the extravagancies of fome 
men’s folly have been fometimes too great, 
to let me avoid laughing fomewhat {fatirically 
at it; yet I am really too little an enemy to 
love, unlefs exceffive or mifplaced, by indii- 
tinét and disfiguring confiderations, to repre- 
fent to you the nobleft paffion of the mind, 
as its moft hideous and formidable difeafe. 


To love even with fome paffionatenefs the Seg. s. 


perfon you would marry, is not only allowable 
‘but expedient, being almoft neceflary to the 
duty of fixing your affection, where you. have 
once engaged your faith; for, it hath been ob- 
ferved, that love doth feldom fuffer itfelf to be 
confined by other matches than thofe of its 
own making. “And few, but they, that are 
fo. wife as they fee caufe to be almoft in love © 
before-hand with thofe they marry, prové fo 


honeft, as afterwards to be in love with none 


elfe. Since therefore the marriage of a wife 
man fuppofes at leaft as high a degree of love, 
as he is capable to cherifh without forfeiting that 
title; I can fcarce difallow the being mode- 
rately in love, without being injurious to mar- 
riage, which is a relation, that though I can 
with much lefs reluctancy permit others, than 
contract my felf; yet dare I not abfolutely con- 
demn a condition of life, as expedient to no 
man, without which, even Paradife and inno- 
cence were not fufficient to complete the hap- 
pinefs of the firft man. Thus you fee, Linda- 
mor, that I do not promifcuoufly quarrel with 
all forts of love, but endeavour only to poffefs 
you with this truth, that as antiently among the 
Jews there were odoriferous unguents, which 
it was neither unufual nor unlawful to anoint 
themfelves with, or beftow upon their friends; 
but there was a certain peculiar compofition 
too: of: a precious ointment, which God hav- 


-ing referved to be employed in his own {ervice, 
‘with that the perfuming of their friends was 


criminal and facrilegious: fo there are regulated 
degrees of love, which it is not forbidden to 
harbour for a friend, a miftref$, or a wife; 
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but there is too, a certain peculiar ftrain, or 
(if I may fo call it) heroick temperament of 
love, which, wherever it is found, makes it 
belong, as unalienable, as juftly unto God. 
A virtuous wife may love both her hufband?s 
relations and her own, and yet be truly faid to 
love him with her whole heart; becaufe there 
isa Certain unrivalled degree of kindnefs, and 
a peculiar fort of love, which conftitutes true 
conjugal affection, that fhe confines. to him, 
and referves entitely for him, and would think 
it criminal to harbour for any other perfon: fo 
a religious foul may obey the command, of 
loving God entirely, though fhe allow her af- 
fections other objects; provided they be kept 
m a due fubordination to, and kept from en- 
tering into competition with, that love, which 
ought to be appropriated to him; and which 
refults chiefly from an either altogether, or al- 
moft unincreafable elevation, and vaftnefs of 
affection; from an entire refignment to, and 
an abfolute dependence on, the loved party ; 
from a reftlefs difquiet upon the leaft fenfe or 
doubt of her difpleafure; from a greater con- 
cern in her interefts, than one’s own; from an 
expectation of nolefs than felicity or wretchednefs 
from her friendfhip or indignaiion; or at leaft, 
a perfuadednefs, that nothing can be a greater 
happinefs, than herfavour, ordeferve thename 
of happinefs without it. For, wherever a 
paffion has thefe properties, or any of them, 
-confpicuous in it; itcannot, but by being con- 
fecrated to God, avoid becoming injurious 
both to him and to itfelf. The very noblenef§ 
of it entitles him to it; as in fome kingdoms, 
(and particularly here in Exgland) though veins 
of coarfer metals may belong to the owner of 
the foil they grow in, yet all the mines of the 
more perfect metals (as gold and filver) are by 
the law made mines royal, and belong to the 
king, to whom their value appropriates them. 
By reflecting upon this peculiar notion of love, 
you may be pleafed, Lindamor, to interpret 
fuch indefinite expreffions as you may meet 
with in the following difcourfe. And this love 
I have taken the freedom to ftyle Seraphick 
Leve (not out of any affectation of tumid 
words or titles, but) borrowing the name 
from (if the Romifh divines be good marthals 
of the heavenly hoft) thofe nobler fpirits of the 
celeftial hierarchy, whofe name * in the lan- 
guage to which it belongs, expreifes them to 
be of a flaming nature; and whofe employment 


(mentioned in the evangelical prophet’s my- 


{terious vifion) fufficiently points at the divine 
object, to which the flames, that warm them, 
afpire and tend. And methinks, Lindamor, 
that you fhould find it no faint invitation to 
imbrace feraphick love, that you may have the 
advantage, by making your felf a rival to thefe 


glorious {pirits, to make them your friends, 
and the honour to be ingaged in a fervice, 
‘where you are fure of fuch illuftrious concur- 


rents. At leaft if you be of the mind of that 
generous youth, (to whofe fuccefsful valour 
the conquered world was both theatre and 


* The name Seraphim, in Hebrew, 
Numb xxi. 6 thofe pernicio 
chafim Has-feraphim. 


trophy) who refufed to run at the Olympick 
games, becaufe there were no monarchs to run 
with him. But I fear, Lindamor, I have a 
little digreffed; fince I might have told you 
in fewer words, that it is not my defign in this 
paper to declaim againft love in general, or 
make a folemn harangue of the ficklenefs of 
women; and that therefore, as when youn 
gallants (fuch as you, Lindamor) are fubjeét to 
caft away their love upon unfit objects, their 
difcreet friends, (fenfible of the truth of the 
Italian comick’s obfervation, that 


Onela contra’ amore 


E troppo frale [chermo 


In giovinetto cuore; 


In youthful hearts bare vertues 
wont to prove 

But a weak fhield againft the 
darts of love:) 


without taking any more than neceffary notice 
of their former fondand ftragelin g paffions, re- 
claim them by either matching them, or at leaft 
(in order-thereunto) engaging their addreffes 
to perfons, whofe beauty or prerogatives may 
both legitimate or confine their affections : fo 
I fhall now endeavour to prevent the future 
gaddings of your love to objects, that can- 
not deferve fo tranfcendent and difinterefted a 
one, as I have obferved yours to have been; 
by preferring andengaging it to the true object, 
that paffion was born to, the nobleft it can a- 
{pire to, and the moft fatisfying it can enjoy. 
Yes, Lindamor, as it has hitherto been my 
not-unprofperous tafk to unhood your foul; I 
fhall now make it my bufinefs to fhew her 
game to fly at. I fee, that love in Lindamor 
is too noble and predominant an affeétion, to 
be either eafy or fit to be deftroyed. It will 
therefore be my defign, not to fupprefs your 
flame, but to addrefs it. I withed it with- 
drawn from Hermione, not to annihilate Ve 
-but to transfigure it. I would not have a paf- 
fion, which wanted nothing, buta due object, 
to be feraphick love, like vulgar men, be fwal- 
lowed up by death, the common fate; but he, 
ennobled by a deftiny like that of Exoch and 
Eas, who, having ceafed to converfe with 
mortals, died not, but were tranflated into 
heaven. 


a 


Wuat has been faid already, Lindamor, S-#. 2. 


hath, it feems, fufficed to rectify your love; 
by difabufing it, and fhewing you, how 
unfitly it was placed on its former ob- 
jects. Your proficiency in that invites me 
to proceed with you to a néw leffon, and 
(mindful of that true faying of an eminent 
father, Nemo aliquem amat, quem non vult effe 
meliorem) to endeavour to exalt your paffion, 
by direéting and fettling it upon an object, the 
due contemplation of whofe lovelinefs may 
cure as perfectly all hurts received from any 
mortal beauty, as antiently the fight of the 
myfterious ferpent on the pole did cure the 

hurts 


fprings from the rcot Sarzph, which fignifies to burn or flame: whence, 
us creatures, that our tranflarors erglith, fiery ferpents, are Byled in the original Henae- 
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Numb. hurts the fiery ferpents gave. For, fince to 
xxi. 8,9. gaze ftedfaftly on an outward beauty, where 
all your looking will but difcover the fame 
face, is found fo effectual to kindle or to blow 
the fire of love, (which the Greeks prettily 
enough exprefs by their & +e Opcuy yiverxs 70 Epav) 
how much muft a due contemplation enamour 
us of that divine, and, though refulgent, yet 
ever more and more difcoverable object, where 
attention and wonder {till mutually excite and 
cherifh each other? whence the zealoufeft and 
perfecteft lovers of God are the glorious angels, 
Mat. xviii, of whom our Saviour fays, that in heaven, they 
20. always behold the face of bis father which is in 
heaven; and thofe bleffed faints, whofe imploy- 
ment, and whofe happinefs is, in the . Revela- 
Rey. xiv. ion, expreffed to be, to follow the lamb whi- 
4. therfoever be goes. And thofe unblemifhed 
perfons are in that place recorded to have kept 
themfelves undefiled by mortal beauties, - to 
teach us, that the nearer and clearer intuition, 
that heaven affords them of the glorious object 
of their paffion, was not the caufe of it, but 
the recompence; and that whilft they lived 
exiles here on earth, it was fuch a {peculation, 
as I am recommending (Lindamor) to you, 
wherewith they lived (to borrow the expreffion 
Heb. xi. uled of Mo/es) as feeing him who is invifible; 
2]. afight, whofe glory made them look on fading 
beauties with as undazled and untroubled 
eyes, as eagles can be fuppofed to caft on glow- 
worms,when they have been newly gazing on 
the fun. 

To engage your love, Lindamor, to this 
fublimeft of objects, I fhall defire, that all that 
I have faid to divert your former flames, and 
all that may fay to depreciate and difcredit thofe 
degrading and difquieting amours, that are 
wont to inveigle mortals, may be locked upon 
as meant, rather by way of preparative, than 
of motive, aiming but to difabufe and rectify 
your mind, that with compefed and unpre- 
poffeffed thoughts you may judge of the object 
1 propofe to you. Which to qualify you to be 
but impartial to, this method feemed expedi- 
ent; being but imployed upon fuch a {core, 
as that on which the Platonifts ufed to premife 
certain virtues, which they (fignificantly e- 
nough) called purgative, to difpofe and fit the 
mind for the reception of fublimertruths. As 

shyficians to clear the fight are wont to purge 
the head, that the eye, freed from all darkening 
and difguifing tin€tures, may the more perfect- 
ly difcern the objects prefented to it. And 
certainly, the love I would perfuade, is of a 
nature, that makes nothing moreconduciveto it 
than the greateft uncloudednefs of the eye, and 
the perfecteft illuftration of the object; which 
is fuch, that the cleareft reafon is the moft ad- 
vantageous lightit candefire to be feenby. You 
know the ftory of that witty wench, who ufed 
merrily to wifh her lovers all good qualities, 
but a good underftanding; for that, faid fhe, 
would make them out of love with me. The 
divine object, to which I would prefer you, 
Lindamor, is fo far from being obnoxious to a 
danger of that nature, that I need not difpa- 
rage any other to enamour you of this. For, 
the Creator is too full of excellencies to need to 


Se. 3. 


Seraphick Love. 


be recommended or fet off by the creature’s 
defeéts. He was fovereignly lovely in him- 
felf, before they had a being; nor has his giy- 
ing us that paffion, called love, made him the 
unfitter object for it. To love God, but be- 
caufe your miftrefs has perfonal faults, is a 
greater, than any of thofe, for which you have 
declined her; and is fuch a folceci{fm in fera- 
phick love, as it were in the Perfian religion, 
(for that has yet embracers in the Eaift, as thofe, 
that have there converfed with them, affure 
me) to make the fpots, that blemifh the moon, 
the motives of their worfhipping the fun. 
Hermione is a lady, to whofe noble relations I 
am too much a fervant, not to have a refpect 
for her ; and I cannot without concluding her 
an extraordinary perfon, remember, how lately 
fhe enjoyed the honour of captivating Lindamor ; 
and though fhe has fince, by injurioufly declin- 
ing, juftly forfeited the glorious title of his 
miftrefs; yet the qualities, that gave it her, 
made me, among divers others, like her fo 
well, that it is now my quarrel to her, that 
fhe is not what fhe was. And therefore what- 
ever may fall from my pen to her difadvantage, 
relates to her but as fhe was, or may again be, 
an obftacle to your devotednefs to feraphick 
love. Toingage youto which, (all this not- 
withftanding,) Lindamor, I muft do you the 
right to tell you, that God deferves the higheft 
elevation of -your love, though Hermione had 
not rejected it. Were fhe not only as hand- _ 
fome as you fancied her, but as conftant as you 
wifhed her, her beauty and herfriendihip too con- 
curring could not have made her other than 
as difadvantageous as injurious a rival unto 
God; and, in the very fruition of as obliging 
returns, as her kindnefs could have made your 
paffion, fhe would have deferved but a more 
moderate degree of it. Angels, to whom wo- 
men were never falfe or cruel, love their Maker 
above all things: and he to whom St. 7obn Rev. xxii. 
prefents his adoration, refufed it for himfelf to 4. and 
direé&t it unto God. "Would not your felf,*™ ™ 
Lindamor, have thought your Hermione abfo- 
lutely handfome, though Moors had not worn 
the devil’s livery; and the thing called defor- 
mity had been as much a ftranger, as it is un- 
welcome to her fex? It is true, fuch is our 
frailty, that, as the Ifraelites needed a cruel 
and oppreffive bondage in Egypt, to make 
them refolve on returning to the bleffed land 
of Canaan; fo oftentimes, the amorous foul 
needs the harfh ufage of a difdainful miftrefs, 
to difeuft it with its thraldom, and make it 
afpire toits more genuine and fatisfying object. 
I may therefore allow Hermione’s detects to 
have given you freedom and occafion to con+ 
fider the prerogatives of Seraphick Love; but 
I muft not allow them to be the chief motives 
of your embracing it. For, it were too injurious 
to its glorious objeét, to make that but the re- 
fuge of a defeated paffion, whofe tranfcendency 
entitles it to more thanthe moft elevated anden-. 
tireone. Alas, God needs not thefe beggarly 
parallels with any fading objects, to become that 
of our difabufed devotion; and he were love- 
ly without comparifon, as well as he is fo above 
it, And though I be not fo unjuft to sa 
7s at 


Hosted by Google 


Mar, xix. 


16, 19. 


2 Tim. vi. 
15. 
Aéts viit 


17. 
Lukei. 52. 


Mat: xxv. 
5. 

Luke xvi. 
8. 

1 Tim. i. 
17. 

1 Tim. vi, 
18. 


Seraphick Love. 


that there are ladies (fome of which I have 
the happinefS not to be unknown to myéelf) 
whofe excellencies are capable ofennobling their 
whole fex: yet their greateft accomplifhments 
compared to his-perfections, whofe gifts they 
are, are, in that eclipfing company, as incon- 
fpicuous as the faint qualities of more ordinary 
perfons. As when in a clear morning, the 
rifing-fun vouchfafes to vifit us, as well thofe 
bright ftars that did adorn our hemifphere, as 
thofe dark fhades that did benight it, vanifh: 
confonantly whereunto, give me leave to ob- 
ferve to you, Lindamor, that though divers of 
God’s attributes are through his goodnefs par- 
ticipated by his creatures, yet the fcripture 
makes fo vaft a difparity betwixt the excel- 
lenciés, that it afcribes to men, and the fame 
perfections confidered as they exift in God, 
that it feems.abfolutely to exclude created be- 
ings from any title to thofe attributes ; becaufe 
they poffefs them but in a way fo inferior to 
that tranfcendent, peculiar, and divine man- 
ner, in which they belong to God. Thus 
our Saviour fays to him, that (taking him but 
for a man) called him good, Why calleft thou 
me good? there is none good but one, that 1s, 
God.. Thus St. Paul calls God (or Chrift) the 
only potentate, uvG? duvés-ns, though the earth 
be fhared by fevera] potentates ; and even 
the devout eunuch in the 4és, and the depo- 
ed grandees mentioned by the bleffed virgin 
in her canticle, are, in the original; ftyled po- 
tentates. ‘Thus, though there be wife virgins 
as well as foolifh, and though our Saviour tells 
us, that the children of this world are in their 
generations wifer than the children of light 5 yet 
St. Paul {cruples not to term his Maker, he 
only wife God: and thus he elfewhere paraphra- 
fes him, He that hath only immortality, though 
angels and human fouls be deathlefs. In fo 
incommunicable a manner does the fuperiority 
of God’s nature make him poffefs thofe very 
excellencies, which the diffufivenefs of hisgood- 
nefs makes him pleafed to communicate. I 
am the more zealous, Lindamor, to transfigure 
your love into devotion, (which I muft defire 
you to look upon but as a varied name for Se- 
raphick Love) becaufe I have obferved your 
paffion to havebeen extremely impatient of con- 
finement, and to have efteemed whatever may 
be termed Jimits, to be prifons. Few therefore 
can need more, or deferve better, an object for 
their love, for which too immenfe a vattnefs 
were impoffible. And fuch a one isGod, whofe 
fovereign perfections render him fo uncapable 
of being lovedtoo much, that the moft afpir- 
ing; paflion can {carce arrive (fo much as) to 
Jeffen its difproportion to the object. Other 
paffions, like other rivers, are moft liked, when 
they calmly flow within their wonted banks ; 
but of Seraphick Love, as of Ni/us, the very in~ 
nundations might be defireable, and his over- 
flowings make him the more welcome. For 
mortal beauties, our paffions are like ourfelves : 
if our f{tature chance to exceed a certain fize or 
ftandard, it makes us monftrous ; but devotion 
is like a flawlefs diamond, where the bignefs 
taxes the value, and the unufual bulk both 
rates and inhances the luftre and the price. 
Vou. I, 
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To give God all our love is the greateft com- 
mand both of the law and gofpel, (in its capa- 
cious and teeming womb, both comprizing and 
cherifhing all the other fervices God requires) 
ahd that thereis not more exacted of us, is not, 
that an addition were culpable, but becaufe it 
is impoffible, So noble is the nature of de- 
votion, that it admits of failings but by one of 
the extremes, which is that of defect. For, 
mediocrity, (whofe office it is to reftrain us 
from approaching the utmoft limits) which in 
other paffions is an excellence, is here an im- 
perfection. Or, at leaft, if mediocrity be that, 
which creates paflions virtues, the mediocrity 
of this love muft confift in the boundlefihefs 
of it, fince that is it, which makes it moft a vir- 
tue. The man after God’s own heart, is not Pfal: xlui: 
afraid to own, even to his Maker, an ar-"" 
dency of love for him, which muft be ex- 
prefied by the fignificant metaphor of thirft ; 
and that fuch a thirft too, as makes the panting 
hart (by naturalifts- obferved to be a very EY Gonyi 
creature) bray (as 1 remember the Hebrew hath ath ia 
it) for thofe refrefhing ftreams, whofe wanteft, &c. 
diftreffes and reduces her to an almoft gafping Semerr. 
condition : My very foul (faith he) thirfteth for ie =e 
God. And we know, that thirft is not onlytor. faculs 
fo violent an appetite, that it leffens the won-tatibus,/‘é. 
der of that monarch’s bargain, whom hiftory 4: ?#*: }: 
records to have parted with his kingdom for a“”” 3° 
cup of water ; but thirft doth fo confine our vers: 2, 
longings to what it craves, that nothing elfe 
can fatisfy them. The wealth of both the 
Indies would not excufe the want of a needed 
cup, fuppofing their poffeffor tormented with 
an appetite, which cannot be quenched but by 
drink. ‘To which I muft add, that the unea- 
finefs of unrelieved thirft is not, like that of 
other inconveniences, leffened by continuance, 
but grows by lafting the more unfupporta- 
ble. The fame infpired poet fcruples not al- 
fo to profefs fo fenfible and fo active a con- 
cern for God?s interefts, that the zeal of God's 
houfe had eaten him up; and hugely troubled 
he is,that others are not affected with the fame 
zeal. I beheld (fays he) the tranfgreffors, and Pfal. cxix. 
was grieved, becaufe they kept not thy word. Nay, 15- 
rivers of waters, fays he, run down mine eyes, 
becaufe they kept not thy law. And to manifeft ee P 
how much the tendernefs and unrefervednefs "> 
of his love made him think thofe his friends 
or enemies, that were fo to God; Mine eyes 
(fays he) fhall be upon the faithful of the land, 
that they may dwell with me: he that walketh 
perfect in the way, he fhallferve me. Do not Ippy. 
hate them, O Lord, that hate thee, and am not cxxxix. 
I grieved with thofe, that rife up againft thee ? 21s 22. 
I hate them with a perfect hatred, I count them 
mine enemies. At this rate did pious David 
love his Maker ; but he was fo far froprthink- 
ing this rate exceffive, that, tranfpoyted by the 
fenfe of his perfonal difability to pay that di- 
vine object allthe love, that his perfections 
merited, he is not content toroufe up all his 
own faculties to praife God, (Ble/s the Lord, O Pal. ciii, 
my foul, and all that is within me blefs bis Holy 1. 
Name,) but he invites all the godly to affift him 
in the payment of fo vaft a debt; Love the pay cyvii. 
Lord, all ye faints, for, &c.. And again, x. 

sO Praife 


Pfal. ci.6. 
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Pfilm Praife the Lord, all ye nations, praife bim ail 
aa = 8 people. And not content neither frequently 


Sect. 4. 


to do this, as may appear by very many paffages 
of his facred poems, he extends his invitation 
to the angels, and allthe other hofts of God, 
and concludes the book of P/alms with a, Let 
every thing, that hath breath, praife thé Lord. 
Hallehjah. 

Nor does it invalidate what has now been 
delivered, that fome men have, even by devout 
perfons, been blamed for too much devotion ; 
for, it was not an excefs of love; but a want 
of diferetion, that was guilty of their faults: 
the expreffions of our love to God ought to 
be regulated, not by our blind and wild fan- 
cies, but by his revealed will, (as Chrift fays, 
if youlove me, keep my commandments.) Andthere- 
fore it is very poffible to be too devout, not 
becaufe any expreflion of Seraphick Love can 
be made with too much ardeney, whilft it is 
confidered abftraétedly in itfelf, and irrelatively 
to the reft; but becaufe that there being: feveral 
duties of love, which require an ardéncy of it, 
it is injurious to exercife all that in one alone, 
or a few, that belongs equally to the neglected 
others. We muft not (as too many profeffors 
are now wont to do, of whofe error you may 
receive a fuller account in fome other papers) 
dafh in pieces the two tables of the law againft 
one another; but mutt fo Jove God with all our 
hearts, as td love our neighbour as ourfelves. 
You know what our Saviour faith to the Pha- 
rifees, that tithed mint and eummin, with a 
neoled: of judgment, mercy, and faith, thole 
weightier matters of the law; Thefe ought you 


Mat. xxiii. (2er) to have done, and not to leave the other 


2a. 


andone. Andindeed this pattiality, Lindamor, 
which makes us difplay fo much of the ftrength 
and vigour of our fpirits in fome favourite du- 
ties, that we can but languidly and perfuncto- 
rily perform thofe others we are le{s fond of, 
begets in devotion a difeafe, not unlike that 
new one in children we call the rickets, which 
fome learned phyficians do not improbably 
conceive toarife from the unequal nutrition of 
the parts. For though none of them receive 
exceffive nourifhment, yet fome of them re- 
ceiving as much as is convenient for them, 
and thereby growing up to their natural bignefs, 
whilft others are lefs nourifhed than (were the 
body healthful) they would be, do grow fo 
little, that the founder parts fem over-grown, 
and fo the difproportion betwixt them and the 
ricketing ones makes the whole body they com- 
pofe mifhapen and unwieldy. But, Lindamor, 
this proves not, that we can love God too much, 
but only that we may employ too much 6 
that love, int this or that way Of expreffing it. 


Jobiv. 19: Whilft we are (as Fob fpeaks) Inhabitants of 


thefe boufes of clay, there are many duties, which 
do as well challenge an intenfity of our affec- 
tions, as thofe which relate more immediately 


1 Cor vii. to God. As St. Paul tells us, that there is 
32> 33.34 differetice betwixt married and fingle perfons, 


the affections of the one being at liberty to de- 
vote themfelves more undiftraétedly to God, 
whereas thofe of the other are diftraéted; (as 
Adam's were betwixt his‘Maker and his rib.) 
But where a direét and immediate expreffion of 


love to God defrauds not any other duty, 
there it is free from the danger of excels. 
Though prayers may eafily be too long, and 
fafts grow exorbitant; yet Chrift could {pend 
the whole night in prayer, and faft forty days 
without immoderatenefs, when the other ex- 
preffions of his love to his Father, and the other 
exercifes of his mediatory function, were not 
thereby difturbed, but furthered and promoted. 


And fo Eljah might imculpably faft lone, , Kino 
when that fafting did'not difable him to profe-xix. 2° 


cute his journey to the mount of God; and 
though juft men here on earth muft expres 
their jeve to their mafter by (that bufy diftract. 
ing, and remoter way of fervice) trading with 
his talent trufted to them; yet when their di- 
vefture of mortality difpenfes them for thofe la- 
borious and avocating duties to diftreffed 
Chriftians, and their own fecular relations, 
which are here requifite to be performed; their 
glorified {pirits may now, without any immo- 
derate devotion, employ, I fay not, their time, 
but their eternity itfelf, in converfing with 
God, and following the Lamb whitherfoever 
he goes, 


neareft to the throne of God, though their 
many wings, and more numerous eyes, inti- 
mate them of a very active nature, are repre- 
fented to us in the apocalypfe, as addiéted but 
to one employment, ceafing xeither day nor 


night from faying, Holy, Holy, Holy, Lord God wer. 8. 


Almighty, and trom giving glory, and honour, 
and thanks unto him. And of thofe that have 
whited their robes in the blood of the Lamb, 
this account is in the fame book given us, ¢haé 


they are before the throne of God, and ferve him Rev. vii. 
So true is it,that '4, 15+ 


by day and night in bis temple. 
no degree of Seraphick Love can be exceflive; 
nay, not any expreffion of it immoderate, un- 
lefs it be made fo, not by its greatnefs, but by 
its ufurpation, whereby it either ingroffes or 
invades what belongs to its injured and lan- 
guifhing affociates. Our love unto the crea- 
tures is a prefenr, but unto God it is a tribute; 
and though we may eafily play the prodigals 
in parting (over-freely) with our gifts, we can 
{carce be fo in the payment of our debts; for, 
be the fums never fo vaft we pay away, their 
being due, in fpight of their being great, makes 
the difburfement too much an act of juftice, 
to be one of profufenefs. Seraphick Love, 
(whofe paffionatenefs is its beft complexion) 
has then moft approached its nobleft meafure, 
when it can leaft be meafured; nor ought its 
extent to admit any other limits, than an utter 


f difability to exceed thofe that terminate it. 


For he alone loves God as much as he ought, 
that, loving him as much ashe can, ftrives to 
repair the deplored imperfeétion of that love, 
with an extreme regret to find his love no great- 
er. Sucha fublimity of love will beft intitle you 
to the confolation accruing from thatmemorable 


And congruoufly I obferve, that Rey. iy. 
the four myfterious beafts, allowed to approach 6, 7. 


paflage of St. fobs, where he fays, that God iss Joh. iv. 


love, and he that dwelleth in love dwelleth in God, 16. 


and God in him; which fupplies mewith a forcible 
inducement, to invite you to an eager afpiring: 
to a tranfcendency in devotion, fince it may 
render felf-denial fo eafy, that it will (at laft) 

3 almoft 
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almoft diveft that name. For, this fublimer 


love being, by an intimate conjunétion with 


Gen. xxxv. 


its object, wholly devoted to it, and throughly 
refined from all bafe drofs of felfithnefs and 
intereft, nobly begets a moft ftri& union of our 
wills with God’s, (or rather) a perfeé&t fubmif- 
fion of the one to the other. And thus, 
when it is become your. will to obey his, no 
difpenfations of providence will immoderately 
difquiet you: for, you poffefs your wifhes in 
general, and in bulk, though poffibly not al- 
ways in retail. For, your chiefeft defire being 
to fee your Maker’s will fulfilled, your know- 
ledge of his being the fovereign and uncon- 
trouled difpofer of the events affures you, 
that all accidents, that can befall you, are but 
exact accomplifhments of his will, and confe- 
quently of yours, fo far forth as that is included 
and comprizedin his. When you have refign- 
ed, or rather configned, your expropriated 
will (if may focallit) toGod, and thereby (as 
it were) entrufted him to will for you; all 
his difpofals of, and his difpenfations towards 
you, are in effect the acts of your own will, 
with the advantage of. their being directed and 
fpecified by him: An advantage, that does at 
once affure you both of their rectitude and fuc- 
cefs. God's wifdom, power, and love to you 
confidered, how much more happy muft you 
be in your opinions of his chufing for you, than 
your immediate own? The patient thinks him- 
fef obliged to gratify his phyfician for chufing 
for him what forts of meat he is to feed on ; 
thoughthe doctor be wontto make fuch a choice 
for him, as deprives him of the difhes he beft 
likes, and oftentimes confines him to thofe he 
loaths. Alas, how often might God fay of our 
requefts, as Chrift did of thofe of the two afpi- 
ring difciples, Ye know not what ye afk? 1 ad- 
mire and bluth to read in an heathen fatyrift fo 
heavenly a leffon, as, 


Permities ipfis expendere numinibus, quid 
Conveniat nobis, rebufque fit utile noftris : 
Nam pro jucundis utilia queque dabunt di. 
Charior eft illis homo, quam fibi: nos animorum 
Impulfu, S caca pravaque cupidine duéti, 
Conjugium petimus partumque uxoris; at illis 
Notum, qui pueri, qualifque futura fit uxor. 


‘ Unto the wifer gods the care permit, 

_ © Of what’s for us and our affairs moft fit. 
* They will for pleafantthings the beft confer; 
© ‘Towhom manis than tohimfelf more dear, 
‘ We by our blinder paffions led aftray, 

‘ Do for a wife perhaps or children pray; 

© Which they may chance refufe us out of 
‘ love, 

‘ Knowing what both the wife and boys 
* would prove. 


Te confideration of which made a heathen 
philofopher fay, that he was wont only in ge- 
neral terms to beg good things of the gods, 
leaving it to them to determine what things 
were good for him. And indeed our own 
wifhes are but too commonly as blind as Ra- 
chel’s, who having fo eagerly longed for chil- 
dren, that fhe impatiently cries, give me chil- 


dren or elfe I die, died in child-bearing ; and 
as deftructive to the withers, as their longings 
proved to the murmuring J/raelizes, who loath- 


ing the wholefome manna (that bread of an- Num. xi. 


gels) God had provided for them, are their 33- 
own bane in the flefly they had fo greedily 
lufted for. Thus, Lindamor, that fo altright- 
ing virtue of felf-denial proves to be little more 
than a fon’s letter of attorney to his father, 
of whofe paternal kindnefs and confummate 
abilities in the management of affairs his con§- 
dence amounts unto a certainty. N ay, till my 
fecond thoughts checked the over-forward im= 
petuofity of my firft, I was about to add, 
fince God refents an infinite fatisfaction in the 
accomplifhment of his own will, your malcing- 
over your whole will to God will Impaft to 
you that felicity, proportioned to the degree 
of the refignment. , And as the eye, whilft by 
the optick nerve tied unto the head, fo changed, 
can tafte delights, which it is dead to, being: 
once fever’d from it, though (otherwife) it en- 
Joy the beft condition of which its inanimate 
nature can be fuppofed to be capable; fo may 
your will, by an identity or famenefs (in ten- 
dency,though not in nature) with your Maker’s, 
as it were epee into God’s, receive a new 
and enlarged capacity, which will enable you 
to contain and relith joys, highly tranfcending 
thofe, which the fulleft fruition of your private 
wifhes were able to create. Thus {elf-denial is 
a kind of holy affociation with God, and (by 
making you his partner) interefts you in all 
his happinefs a acquifitions. And confo- 
nantly we fee, that glorified faints and bleffed 
angels, whofe will have the moft exquifite and 
exact conformity to God’s, enjoy a happinefs 
moft approaching his; whereas the apoftate 
fpirits, in a confirmed repugnancy to his will, 
find the extremity of wretchednefs. 


Bur though I dare not own, Lindamor, fo Sect. 5. 


bold a fally, yet I dare without {ctuple tmptove 
the difcourfe that preceded it, to make out to 
you an advantageous difference of Seraphick 
Lave from ordinary flames. For, he that makes 
a prefent of his heart to any mortal beauty, 
even by her welcoming it, and lodging it with 
her own, grows-fubjeét to have it wounded in 
her breaft. Thofe misfortunes reach him, that 
would otherwife terminate in her: her affiGti- 
ons torment him, whilft his own reprieve.him; 
and the felicity of two perfons grows requifite 
to make one happy. ‘The letting out our love 
to mutable objects doth but enlarge our hearts, 
and make them the wider marks for forturie, 
and capable of being wounded in more places: 
for, although love may as, well make us par~ 
ticipate the joys, as refent the infelicities of the 
patties loved; yet even the leaft unhappy pet- 
fons do in fo fickle and fo tempeftuous a fea, 
as we all find this world, meet with fo many 
more either crofs-winds, or ftormy gufts, than 
prelperany gales; and we are fo much moré 
enfible of pain than pleafure, (an aching corn, 
though leis than a ficknefs, unfitting us to 
relith the otherwife perfect health of the whole 
bedy) that even friendthip it félf, though a 
much, calmer affection than love, ought to be 
declined as injurious to our quiet, did we ae 
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fider it but as a partnerfhip of fortunes, not 
an exercife of virtues. But he, whofe wifer 
love fettles it felf on God, is not only, by the 
immutable, and even effential happinefs of that 
adorable object, fecured from participated in- 
felicities; but finds his perfonal croffes and 
diftrefles fweetened by confidering, that what 
he moft loves is moft happy, and as able as 
willing in due time to make him fo. And 
though Serapbick Love make us partake but 
God’s felicities, yet his acceptance of it makes 
1Gj. bai, him refent our forrows. In all their ajflitiions 
a he was affiéted, fays the prophet of God, and 
of the [fraelites. And fo the Son of God, 
(who is fo much one with thofe that love him, 
that both he as the head, and they as the 
members, are fometimes, as making up one 
body, called by one name, Chrift) though as 
high as heaven, above the reach of perfonal or 
immediate perfecutions, called out to Sau/ for 
an intention of harming thofe that loved him, 
Saul, Saul, why perfecuteft thou me? and to 
demonftrate the tendernefs of this compaffion, 
the prophet fays to the returned Ifraelites, con- 
vech.ii.g cerning Ged, He that toucheth you, toucheth 
"the apple of his eye. Nor is God’s compaffion 
like a miftrefs’s, a grieving only, and an ufe- 
lefs pity, whereby the fuffering lover is often- 
times lefs comforted, 4s it proceeds from her 
kindnefs, than affli€ted, becaufe it breeds her 
difquiet ; but God’s is a compaffion, though 
attive, yet ferene, and worthy of himfelf, which 
without producing the difcompofure, produces 
the effeéts of the moft fenfible pity, by enga- 
ging him to a timely relief and refcue: as that 
frefhly mentioned expreffion, Jn all their ajfuti:- 
ons. be was affitted, is immediately followed 
by, and the angel of his prefence faved them; in 
his love, and in his pity he redeemed them, and 
he bare them and carried them all the days of old. 
Yes; this pity; for its not difturbing God’s 
happinefs, inclines him not the lefs to exprefs 
a fenfe of our miferies, and makes us find (to 
ufe a fcripture phrafe, as I would render it) 
ne cepwy EIS EUXc pov Bonderxv (grace for an opportune 
relief,) I fay, with the divine writer, am oppor- 
tune or feafonable relief; becaufe it comes not 
always when it is moft defired, but when it is 
moft fit; and when that is, he that hath at 
once all prefent, paft, and future things in his 
profpeét, is fitteft to deterfine. Chrift’s 
Aasi, ;, wordsto his difciples, J¢ 2s not for you to know 
the times or the feafons, which the Father hath 
put in bis own power, are applicable to more 
cafes than that which occafioned them. The 
Mar. vii, Canaanitifh woman muft put up a refufal, and 
27. the reproachftil name of a dog, (which yet, by 
the way, was a paraphrafe commonly enough 
ufed by the Jews of the heathen, and as fuch 
was underftood by this “Eadeé Gentile not 
Greék.*) The Ifraelites (comprifing the patri- 
archs their’ progenitors) were reduced to wait 
four hundred and thirty years, ere they were 
introduced into the promifed land; and du- 
Gal. ij, Mitig’ a great part of that long {pace of time, 
17. languifhed and groaned under the heavy bur- 
dens, and other-as heavy preffures of the as 
cruelly as unfuccefsfully politick Egyptians. 


1 Cor, xii. 
12, 


Heb. iv. 
16, 
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St. Paul himfelf ptayed the Lord thrice fot the Ezekiel 
removal of that rude cxéAnp 74 cogx', thorn tox a 
the flefh (whatever that may mean.) Nay, of the ae 
bleffed virgin-mother her felf, her divine Son Luke ii. 
would not be found till the third day, though 4°: 
fhe fought him forrowing. And Lazarus, to 
whom, even during his ficknefs, he vouchfated 
(a title, tc which all Cz/ar’s were but trifles) the 
{tyle of friend, which emboldened the pious Joh. i. 
Mary to paraphrafe him by a bewhom thou loveft, ver. 5. 
was permitted not only to lie a dying, but to die; 
his refcue being deferred, till it was thought 
impoffible, and was fo indeed to any lefs power 
than omnipotence. Which manifefts, that as 
no degree of diftrefs is unrelieveable by his 
power, fo no extremity of it is inconfiftent 
with his compaffion, no not with his friend- 
fhip. He, whofe {pirit infpired the prophets, Mal. iit. 
isin the laft of them reprefented under the3: 
notion of a refiner; and it is not the cultom 
of refiners to {natch the beloved metal out of 
the fire, as foon as it feels the violence of thar 
purifying element; nay, nor as foon as it is 
melted by it, but they let it long endure the 
brunt of the active flames, actuated by exciting 
blafts, till ic have ftood its due time in the fire, 
and there obtained its full purity and fplendor. 
And I hope, you will give one, that converfes 
with furnaces, though he be no pretender to 
the philofopher’s ftone, leave to implore a 
chymical metaphor, and obferve, that though 
in afflictions, efpecially national or publick 
calamities, God oftentimes feems to make no 
diftin@tion betwixt the objects of his compaf- 
fion, and thofe of his fury, indifcriminately 
involving them in the fame deftiny; yet his 
prefcience and intentions make a vaft diffe- 
rence, where his inflictions do not feem to 
make any: as when on the fame teft, and 
with the felf-fame fire, we urge as well the 
gold, as the blended lead, or antimony ; but 
with fore-knowing and defigning fuch a dif- 
parity in the events, as to confume the ignobler 
minerals, or blow them off into drofs or fumes, 
and make the gold more pure and full of 
luftre. 

Ir is true, Linzdamor, and (not to be fufpect-Sett. 6. 
ed of partiality towards a love, which fo little 
needs it to be thought fit to be preferred be- 
fore all other paffions) IJ fhall acknowledge it, 
that the happinefs refulting from thofe many 
prerogatives I have endeavoured to difcover 
to you in atranfcendent degree of Seraphick 
Love, is moderated by the eftetts of that fubli- 
mity, the eager defires it creates of a more 
compleat fruition, of its perfect and divine 
abject. Such afpiring fallies of the longing 
foul made the languifhing fpoufe in theCazzzcles 
cry out, Stay me with flagons, comfort me with Cant. ii.5. 
apples, for I am fick of love. Such made the 
ravifhed apoftle defire to return (for fo I fhould Phil. 1. 23. 
rather tranflate the word, avaAvow, there, and 
fo I find it * elfewhere to fignify) and to be* Luk-xit. 
with Chrift: and the infpired poet thus ex- a. 
preffés his longings to the bleffed object of 
them, As the hart panteth after t-e water- Pfal. xli 
brooks, fo panteth my foul after thee, O God, 1s? 
My fout thirfieth for God, for the living God : 

: when 


* Fhe text refers her extraction to Syrophanicia, the fame region with Canaan, 
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when foalt I come and appear before God? But, 
Lindamor,it was fit,that to elevate our thoughts 
and wifhes to heaven, fome peculiar, and elfe- 
where incommunicable degree of joy fhould 
be referved for us there. And it is a good 
fign, and fuch as worldly objects cannot boatt, 
when the incompleatnels of our Seraphich 
Lover's happinefs, in his fruitions, proceeds not 
from their want of fatisfaétorinefS, but his 
want of an entire poffeffion of them. And 
let metell you, Lindamor, that even this un- 
eafy ftate of feparation is fweetned with as 
much allay as is confiftent with its being a 
grief. For, the divine evidence and teacher 
of God’s love proriouncing, a thirft after per- 
fection to be a title to it, (according to thofe 


Mat.v 6-Sctiptures, Bleffed are they that hunger and 


thirft after righteoufnefs; for they foall be fatis- 


Rev. xxii Ad: and, Let bim that is athirft come, and 


37. 


whofoever will, let him take of the water of 
life freely) and the joys of heaven being fo vatt, 
that they diffufe their nature to all the ground- 
ed hopes men have to obtain them; each new 
affurance is 2 new degree of them, and is ac- 
ceptable to our hope, though uneafy to our 
defires. And thefe baitings at compleat felici- 


loth ta put fo bad a complimesit upon man- 


the, groatnels only, 
ac of nia’ iufferings, fufficed’ to make thera 
aL. Ll. 


martyrs. And though the condition of lovers 
be in romances fo dexteroufly and delightfully 
defcribed, that not only fanguine readers are 
tranfported, but even I my {élf have been furr- 
prized into iiclinations, to admite and envy 
their felicity; yet when fome, I was conceined 
for, have been really concerned and enpaced 
in fome adventures, my envy quickly turned 
into pity. Fot,: the repulfes, the regtets, che 
jealoufies, the fears, the abiiencas, the defpairs, 
and the reft of the affliGing difguiets of lovers; 
though im well-writ rottances they are fort 
read over by the diverted pérufer, yet they 
are not fo foon weathered out, nor fo eafily 
fupported by the diftomfolate lover ; whofe in- 
felicities, though they may be perhaps { 
handfomely deplored, as to delight the reades, 
yet traft me, Lindamor, it is a tauch happier 
condition to be free from tnisfortunes, than to 
be able to cotmplain eloquently of them. And 
as I have with delight beheld a ftorm excel- 
lently drawn by fome rare artift’s pencil; but 
when I was this {pring toft by the rude winds, 
that blew me out of Holland, 1 found a real 
ftorm avery troablefome arid unteafy thing : fo 
the condition of a lover, though dtawn by a 
fmooth pen, is wont ftrangely to affect and 
pleafe us; yet when men are’ réalby engaged in 
It, they find it full of hardthips and difquier, 
It is a much better condizion: to be looked on 
than embraced ; and experience pives ment of 
it much (fadder and) more wnweleome notions 
than defcription did. Nor fancy, Lihdamor', 
that the troublefomenefs of your fafferings in 
love proceeded but from their not being ac- 
ceptable ta her, for whont you endured them; 
for had, your miftrefs crowsed thena with myr- 
tle, and. proved as kime to your as Hfymen. could 
have mhade her, yer, E fear, the could have 
recompenfed you bue by difabufing you, and 
could not have freed you from the need. of 
happinefS, bat only frowr 2 miiftake concern- 
ing, it. For, methinks, Limdemor, moft of thefe 


 tranfitory goods, that we ae fo fond of, may 


not unfitly be refembleu to the fanfitive plane, 
which: you have admived at Ston-garden;, for 
as, though we gaze on it with attention and 
wonder, yet, when we! come to touch it, the 
coy delufive plait immediately frites in itg 
difplayed leaves, anc: concraéts! it fel€ into 4 
form: and.dimenfions, difadwancageoully differ 
ing: frony the former 3 which. it again recovers 
by degrees,. wien touched. no more: {6 thels 


~ objects, that charm: us! at a diftance, aid! whilit 


gazed on: with the eyes of expeCtation andl 
defise ; when'a-more. ittimediate poffeffion hath 
pus theny mto- our hands, their former luftre 
vanifhes, and. they appear quite-differing thingy 
from what. before they feemed; though after 
deptivation ov abfenice. hath-miade us forget 
then emptinefs, and we-be reduced to loole 
upon: then apain at a-diftahea, Shey recover ie 
moft men's eyes thei former beauty, and are 


asicapable:as before to inveigte! and deludé us. 


Irauft add, Lindamor, that when I compare 
te the fenfaive’ plant moft of thefé tranfitery 
eee thet are! flattered with the title of 
goods, I de not out-of that number ‘except 
rmeoft-naftrefies, For, though-] am-do-fuch-an 
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enemy to thatrimony, as fome (for want of 
underftanding the raillery, I have fometimes 
ufed in ordinary difcourfe) are pleafed to think 
me, and would not refufe you my advice 
(though I would not fo readily’ give you my 
example) to turn votary to Hymen; yet I have 
obferved fo few happy matches, and fo many 
unfortunate ones; and have fo rarely feen men 
love their wives at the rate they did, whilft 
they were their miftreffes ; that 1 wonder not, 
that legiflators thought it neceffary to make 
marriages indiffoluble, to make them lafting. 
And I cannot fitlier compare marriage than to 
a lottery; for in both, he that ventures may fuc- 
ceed, and may mifs; and if he draw a prize, 
he hath a rich return of his venture: but in 
both lotteries there lie pretty ftore of blanks 
for every prize. And for your particular, 
Lindamor, the world is much miftaken 1n both 
your humours, if Hermione’s and yours be not 
fo unfuitable, that (to make hafte from fo nice 
a fubject) had fhe juftified your expedtation of 
her kindnefs, you would have poffeffed the 
perfon without poffeffing the happinefs you 
expected; and might have found your felf as 
fenfibly difappointed by her grant, as you were 
by her change. 

But I forget, Lindamor, that I refolved 
not to infift on parallels; and therefore, inftead 
of profecuting the difcourfe my pen has flipt 
into, concerning the advantages of Serapbick, 
compared with ordinary love, I {hall ven- 
ture to encourage you to the former, by 
fhewing you, that your paft addictednefs to the 
Jatter may prove ferviceable to you in it. 
Yes, Lindamor, 1 fhall not fcruple to tell you, 
that your ftrong paffion for Hermione may not 
a little facilitate your devotion, partly by break- 
ing all the chains, excepting one, that faftened 
your affection to unfatisfying objects, and re- 
{trained it from foaring to the fublimeft; and 
partly, by exalting your paffion to a height fit 
for feraphick flames. For love hath this of 
noble, that it makes us diveft our felves of 
felfifhnefs, flight forturie, quiet, fafety, ho- 
nour, life, and all our own concernments, 
when their coming into competition with the 
loved party’s interefts, may render their fa- 
crifice acceptable to her; and makes us think 
goods or ills deferve thofe names, but as they 
come to us from or through her. You could 
{carce have learned a better leffon, even from 
a much better mafter; for love having thus 
accuftomed you to (what is thought ‘moft dif- 
ficult in that virtue) the aéts of felf-denial, 
you need almoft but transfer your flames from 
an inferior and miftaken to their true and 
nobleft object, and you will have exalted and 
refined your love into devotion; to the latter. 
ef which a fublime elevation of the firft is fuch 
a difpofition, as the having formerly by loofer 
airs and (perchance) wanton fongs, learned 
to improye and to command one’s voice, is, 
to the fkill of finging thofe devout hymns arid 
heavenly anthems, in which the church mili- 
tant feems ambitious to emulate the trium- 
phant, and eccho back the folemn-praifes and 
hallelujahs of the celeftial quire. And, as by 


hunting, thoygh(poffibly) we follow but fome 


poor fugitive hare, or fome fuch trifling game, 
we gain that vigour, that’ fufferance, and agi- 
lity, that fits us for the toils and military hard- 
fhips that are exa¢ted in the purfuit of glory, 
and of empire: fo though in love (devotion’s 
prenticefhip) the courted creature be often 
confiderable enough to make our elections 
fit to be numbred among fuch as thofe that 
made love be painted blind ; yet in the progrefs 
and conduct of our paffion, we contract fuch 
difinterefted and refigned habitudes, as, being 
preferred to ferve celeftial objeéts, do excel- 
lently qualify us for devotion. And in effect, 
a fervent love ftems little elfe than devotion 
mifaddreffed, where our own very expreffions 
may ferve to difabufe us: for, when you give 
your miftrefs the ftyle of goddefs, and talk of 
nothing to her, but offering up of hearts, a- 
doring, facrifices, martyrdoms; does not all 
this imply, that though it be faid to her, it is 
meant to a divinity: which is fo much the true 
and genuine object of men’s love, that we can- 
not exalt that paffion for any other, without 
invefting it with the notion and attributes of. 
God? as children difclofe the inbred kindnefs 
they have for thofe perfons, by calling the 
babes they moft doat upon by their dear mo- 
ther’s; or loved nurfe’s names. And as Agron, Ex. xxxit 
and the revolting Jews, by juftifyine to them- 4, s. 
felves their adoration of the idols they had fet /”* 
up, by attributing the title of God to what they =e 
adored, did tacitly acknowledge adoration to expreyy , 
be due only to the Deity; fo does a lover,, by /#4 that 
naming what he worfhips a divinity, tacitly Bed 
confefs the Deity to be the proper object of anes 
that higheft and peculiar {train of worfhip. = say 

np this truth, Lindamor, the very fickle- | 7% Je- 
nefs of lovers concurs to teftify: for, what men " la 
call, and think inconftancy, is nothing but a lint ioe 
chace of perfect beauties, which our love fruit- of the true 
lefly follows and feeks in feveral objects, be- &4- 
caufe hefinds it notentire in any one. For crea- 5. §. 
tures have but {mall and obfcure fragments of 
it, which cannot fix, nor fatisfy an appetite, 
born for, and (though unwillingly) afpiring 
unto God; who is proclaimed the true and 
proper object of our love, as well by men’s 
ficklenefs to women, as the angel’s conftancy 
to him. jJuft as the trembling reftlefsnefs of 
the needle, in any but the north point of the 
compafs, proceeds from and manifefts its incli- 
nation to the pole; its paffion for which both 
its wavering and its reft bear equal witnefs to. 
That unfatisfiednefs with tranfitory fruitions, 
that men deplore as the unhappinefs of their 
nature, is indeed the privilege of it; as it is’ 
the prerogative of men not to care for, or be 
capable of, being pleafed with whiftles, hobby- 
horfes, and fuch fond toys aschildren doat upon, 
and make the fole objects of their defires and 
joys. And by this-you may, Lindamor, in 
fome degree imagine the unimaginable fuavity, 
that the fixing of one’s love on God is able to 
blefs the foul with; fince, by fo indulgent a 
father, and competent a judge as God him- 
felf, the decreed uncontentingnefs of all other 
goods is thought richly repaired by its being 
but anaptnefs to provearife to our love’s fettling 
there. 

AND 
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Ano hitherto, my deareft Lindamor, I have 
endeavoured to recommend unto you Sera- 
phick Loue, by mentioning fome of its proper- 
ties, which feem to relate more to the love it- 
felf, than to the divine object of it. But I fear 
you'll think I have too long entertained you 
with confiderations, which, befides that they 
are not altogether the importanteft that belong 
to this difcourfe, I have been by hafte reduced, 
to pen in the unaccurate order, wherein they 
offered themfelves to my thoughts, not the 
method, wherein I fhould have prefented them. 
to yours. 

Awp therefore, Lindamor, fince the nobleft 
and fupreme motives to the love of God con- 
fift in his own infinite perfeétions and prero- 
gatives ;, and fince the properties of God’s 
love to us do advantage us much more, (and 
confequently are likelier to endear devotion to 
us) than thofe of ours to him; the former not 
only moving God to kindle in us, but to che- 
fifh and foment, and (if our own wilful ex- 
tin¢tion interpofe not) to crown the latter: 
for both thefe reafons, I fay, Lindamor, 1 doubt 
not, but you'll think it feafonable for me- to 
proceed, to confider that higher fort of mo- 
tives to devotion, and to evince, that the feye-- 
ral things, which are wont moft to engage and 
heighten our affections, do, in a*peculiar and 
tranfcendent manner, fhine forth and conftel- 
late in God. That, you know, which en- 
amoured -you of Hermione, I need hot prove 
to you, to have been your fuppofing her full 
of lovelinefs and excellencies in her felf; and 
your believing, that the love fhe vouchfafed 
you was great, free, conftant, or advantageous 
to you. And that all thefe properties do not 
only eminently exift, but illuftrioufly concur 
in God, and his love, I muft now, Lindamor, 
(with ftrong defires of doing it profperoufly) 
attempt to manifeft. 

First then, our higheft love is made God’s 
due by the excellency and prerogative of his 
nature. But, truft me, Lindamor, when (ne- 
ceffitated by a method exacted by the nature 
of this difcourfe) I find my felf engaged to fay 
fomething by way of celebration of God’s per- 
fections; I am very fenfible, I can but detract 
from what I defire to praife, and mutt inevi- 
tably appear unable to fpeak worthily of a 
theme, to which even Seraphim themfelves 
cannot do right. And if, as the {cripture af- 
fures us, thofe things never fell under the fen- 
fes, nor entered the thoughts of men, which 
God has referved for thofe that love him; 
how ineffable and incomprehenfible muft thofe 
things be, which he has referved for himfelf? 
the infinite fuperiority of his nature, above all 
created beings, placing a vaft difparity betwixt 
his greateft communicated vouchfafements, and 
his boundlefs, and therefore to creatures in- 
communicable, perfections. 

Wownpver not therefore, Lindamor, that 
my weak eyes dare not dwell long upon an 
object, which they cannot ftedfaftly gaze on 
long without being dazzled; and do not mar- 
vel, that I fcruple not to ufe feeming hyperbo- 
les, in the mention of perfections, which make 
the higheft hyperboles but feeming ones; both 


God’s nature and his word declaring him to 
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be exalted above all bleffing and praife. If it Neh. ix. 5 


were feafonable, Lindamer, to entertain our 
felves but with thofe attributes of God, which 
are legible or confpicuous in the creation ; 
we might there difcern the admirable traces 
of fuch immenfe power, fuch unfearchable wif. 
dorh, and fuch exuberant goodnefs, as may 
juftly ravifh us to an amazement at them, ra- 
ther than a bare admiration of them. ‘And I 
muft needs acknowledge, Lindamor, that when 
with bold telefcopes I furvey the old and newly 
difcovered ftars and planets, that adorn the up- 
per region of the world; and when with ex- 
cellent micro{copes I difcern, in otherwife in- 
vifible objects, the unimitable fubtilty of na- 
ture’s curious workmanfhip; and when, in a 
word, by the help of anatomical knives, and 
the light of chymical furnaces, I ftudy the book 
of nature, and confult the gloffes of 4iftoéle, 
Epicurus, Paracelfus, Harvey, Helmont, and 
other learned expofitors of that inftruétive vo- 
lume: I find my felf oftentimes reduced to ex- 


claim with the Pfalmift, How manifold are thy Pial. civ. 


works, O Lord? in wifdom haft thou made them 
all! And when I have been lofing my felf in 
admiration of what I underftand not, but e- 
nough to admire, and not to comprehend; I 
am often obliged to interrupt or break offm 

inquiries, by applying to the works of God’s 
creation the expreffion ufed by St. Pau/, of 


nv 
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thofe of his providence, O the depth of the Rom. xi. 


riches, both of the wifdom and knowledge of 33- 


God! how unfearchable are bis judgments, and 
his ways untraceable! And exclamations of this 
nature may the attentive confideration of any 
other of God’s attributes defervedly produce, 
But having elfewhere treated of this fubje&t in 
a peculiar difcourfe, I fhall now, Lindamor, 
invite you to confider with me, how much 
you, and thofe that are confcious to their hav- 
ing virtue enough in themfelves, to make them 
prize it in others, are in lave with Caso, Scipio, 
and thofe other heroes, that did ennoble, and 
almoft exgeed mankind, upon the bare know- 
ledge of their virtues ; although from them we 
derive no perfonal advantage, (their death 
having numerous ages preceded our nativity.) 
Since then we pay fo much difinterefted love 
to fome few faint and ill-refined virtues, that 
never did profit us; how much ‘on fuch a 
{core, and at that rate, fhould we love him, 
who fo poffeffes all perfections, that each of 
his perfections is infinite? Were you and I our 
own Creators, Lindamor, and wholly indepen- 
dent upon God, without either need or hope 
to tafte his bounty; his native: excellencies, 
and what he has done for others, fhould furely 
ravifh us, and enamour us of him. ‘Though 
his benefits to us did not entitle him to our 
love, his effence (the fource and only motive 
of thofe benefits) would give him a right to 
it ; and though we owed him nought for what 
we are, we yet fhould owe him love for what 
he is. He is that glorious fun, from whom 
(as beams) all created perfections flow, and in 
whom they all concentre. To omit God’s fo- 
vereign majefty, (which places him fo high, 
that but to own for him fo familiar and te, 
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ling an affection as love, much more to ex- 
peét to be re-loved by him, were not the leaft 
faucy prefumption man could be guilty of, 
did not his own commands make it a duty ;) 
not to infift on this, I fay, let us a while con- 
fider that proper and pectiliar attraction of 
love, his lovelinefs ; which is fuch, that, did 
we but once fee it, all creature-competitions 
(even we being judges) would then be as im- 

offible as they are now unjuft. In the fifth 
Fevangelitt’s prophetick vifions, the Seraphim 
themfelves (thofe glorious ornaments of the 
celeftial hierarchy) are reprefented as covering 
their faces in God’s prefence, either blufhing 
at their comparative deformity, or unable to 
faftain the unqualified fplendor of fo divine 
brightnefs ; whence perhaps it became of old 
the Jewith fafhion (as fome frequent expreffi- 
ons in their writers intimate) when they went 
to pray, to veil their heads and faces 3 {though 
now I have in their fynagogues feen them only 
cover their heads, not their faces, with thofe 
white garments they wear at their publick de- 
votions.) And, Lindamor, if Mojes’s face, by 
but a few days converfe with God, refieéted 
fuch a light as dazzled mortal eyes; and if 
his fwift pofts,the angels, when fent on errands 
to us here on earth, even when they may be 
fuppofed (if I may fo fpeak) to wear their tra- 
velling clothes, and ftood as much to our 
frailty in the form, as the region, they appear 
to us in, do, in fpite of that darkening con- 
defcenfion, fo much tranfcend all objects here 
on earth, that the fcripture often mentions, 
that even thofe, that afpired to imitate their 
virtues, were confounded at their prefence: 
And if, in this veiling habit, they appear fo 
glorious, that their thus difadvantaged beauty 
is made the compliment and hyperbole of that 
quality ; what may we, or rather, what may 
we not conclude of God himfelf, of whom the 
{cripture fays, He that planted the ear, fall be 
not bear 2 be that formed the eye, foall be not fee ? 
That is, he, that imparts a faculty, or an ex- 


_cellence to the creature, fhalf not he himfelf 
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much more eminently poffefs it? And in ef- 
fet, the moft unblemifhed created beauties are 
but faint fhadows (or truher, foils) of his. 
Thofe drops of prettinefs, fcatteringly fprinkled 
amongft the creatures, were defigned to defe- 
cate and exalt our conceptions, not to inveigle 
or detain our paffions: for God did never in- 
tend them to terminate our love, but only by 
our eyes to exalt our faith above them, and 
by the beauties our fight can apprehend to raife 
us to a confidence, that there is in their author 
more than we can either fee or comprehend. 
Like Elijab’s fiery chariots, though they be 
pure and bright, and confift of the nobleft and 
glorioufelt materials, they are meant by God 
but to carry us up tohim. And as the pa- 
triarch’s fteward was furnifhed with fo fump- 
tuous an equipage to court Rebeccg, not tor 
himfelf, but for £/zac ; fo all the lovelinefs im- 
parted to the creature is lent it, but to give us 
{ome more enlarged conceptions of that vaft 
confluence and immenfity, that exuberates in 
God. ‘To make the righteft ufe of fading 

eauties, you muft confider God and them, 


3 


as you were wont to do your miftrefs’s picture 
and its cryftal cover: where, though that na- 
tive glafs were pure and lovely, and very' 
richly edged, yet to gaze on it was not the 
chiefeft bufinefs of your eye; nor did you in 
it terminate your fight, but greedily look 
through and beyond it,upon the adored image, 
that folid veil betrayed. Methinks, Seraphick 
and our common lovers behold exterior heau- 
ties with a difference refembling that, where- 
with children and aftronomers confider Galilea’s 
eptick glaffes, (with one of which telefcopes, 
that I remember I faw at Florence, he merrily 
boafted, that he had trovato Ja corte a Giove;) 
which the one prizes moft for what they ap- 
pear; the other, for what they difcover. For 
children coritenting themfelves to wonder at 
the length, and fall in love with the workman- 
fhip and gildings of the tube, do thus but gaze 
upon them ; whereas aftronomers leok through 
them, and, {carce taking notice of the unufual 
ornaments, or the fhape, employ them to find 
out unknown lights in the fky, and to defcry 
in heaven bright ftars, unfeen before, and o- 
ther celeftial novelties and beauties. 


I Deny not, Lindamor, that God has been Sed. 12. 


pleafed to adorn fome of his creatures with 
hints and impreffes, as well of his lovelinefs as 
his other excellencies ; but they do much more 
faintly and imperfectly refemble him, than the 
counterfeit fun we fometimes fee in a cloud 
emulates the true one, by whofe refracted and 


reflected beams, fome acute modern naturalifts 


fuppofe it to be produced. For though this 
derivative fun fhine with a not-inconfiderable 
luftre, comparatively to the reft of the dark 
cloud it ennobles; yet is it not only as much 
inferior to the true fun in brightnefs, as in 
height, but it enjoys alone a precarious, de- 
pendent, and almoft momentary being, which 
often it lofes in a very fhort time, and never 
attains to preferve a very long one. And 
therefore, to neglect that fupreme refplendency, 
that fhines in God, for thofe dim reprefenta- 
tions of it, that we fo doat on in the creature, 
is as prepofterous and abfurd, as it were for a 
Perfian to offer his facrifice to a parhelion, (as 
the Greeks call that meteor) inftead of adoring 
the fun. And certainly, Lindamor, if our dim 
fight, like that of the prophet’s fervant, who 


faw the mountains near Dothan coveted with 2Kingsvi. 


horfes and chariots of fire, were-privileged to'17- 
difcern otherwife invifible objects ; our ravifh- 
ed eyes would behold lovelinefs enough in 
God, to make us inceffantly exclaim in the 


language of the prophet, Hew great is bis good-Zech. ix. 


nefs, and bow great is bis beauty! Agreeably 17. 
whereunto we may obferve, that as the load- 
ftone doth attraét moft powerfully the bright- 
eft needles, made of the pureft fteel, and thofe 
that moft approach it, fo angels, who, of all 
created beings, enjoy the unclouded’ft licht, 
and the moft clear knowledge of their Maker, 
do love him with a conftaney fo fixed, that in 
five thoufand and fome odd centuries of years, 
(effluxed fince the creation) they could never 
fee any thing, either in God, or out of him, 
capable to feduce them to a change; Ged’s love- 
linefs (which is fuch, that the eternal —— 
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of himfelf creates even his felicity) is like rare 
mufick, which, though it do delight all its 
partakers, the knowingeft artifts ftill do high- 
lieft value, and are moft ravifhed with the 
tranfports it produceth, being proportioned to 
the degrees of the fkilfulnefs of its admirers. 
‘The apoftate {pirits indeed deferted their firft 
ftation, not frighted thence by any blemith 
they defcried in God ; but probably fell by a 
faucy affectation of a parity,; and (as divines 
tell us). a facrilegious afpiring to perfections, 
which they were ‘criminally unable to behold, 
without. wifhing them their own. And for 
their prefent,feparation from God, it is their 
curfe and punifhment. And I fhall ingenuodfly 
confefs to you, Lindamor, that by the advan- 
tageous ideas I entertained of God’s perfegtions, 
I have been fometimes inclined to think,, that 
the reafon why God tells Mofes, Thou canft not 
‘fee my face, for there foall no man fee me and 
live, might be, that as tranfcendent’ objeéts 
deftroy the fenfe, fo lovely and glorious a fight, 
(whofe continuance fhall make our happinefs 
in heaven) would let in joys, and would create 
defires, too mighty for frail mortality to fuftain. 
The ravifhed foul being fhewn fuch game as 
that, would hate fo eagerly, that fhe would, 
break thofe leafhes, thattie her to the body, (and 
thereby hinder her flight, to that: wifhed union ;) 
and the glad heart, (too narrow a receptacle for 
fo much joy) to make room for fuch guefts; 
would ftretch unto a rupture. Longing or joy. 
have fometimes fingly reached degrees, that 
Rave made them fatal; and why then fhould. 
their union, in fuch extremes, be thought un~ 
capable of producing the like effeét? Nor is.it, 
perchance, more a privilege of the next life, 
that we fhall then fee God,, than that we fhall 
furvive that glorious fight; which is too, daz- 
ling an object for mortal ‘eyes, till (to; ufe 


: Cor. xv St. Paul’s expreffion) our mortal foall have put 


on inmortality.. But I muft no longer lofe my 
felf in a theme, on which it is fo eafy to fpealc 
mueh, and fo impoffible to fay enough. If I 
be not very much miftaken, they are fo, who 
prefume to give us fatisfactory definitions of 
God’s nature, which we may perhaps more 
fafely define by the impoffibility of its being 
accurately defined. And I mutt confefs,‘ I do 
the leaft expk¢t the beft defcription of the di- 
vine nature from thofe, that are moft forward 
to take upon them to .explicate it ; for. our 
words being but the reprefentations of our no- 
tions, and they being neceffasily finite, as our, 
being ; few men are (methinks) more lik¢ly to. 
be miftaken in the nature of what is infinite, 
(and confequently of God’s, attributes). than 
thofe that think defcriptions can .comprize it. 
Nor will an affiduity and conftancy of our {pe- 
culations herein relieve us 3 ,for.too fixed a 
contemplation of God’s ‘effence does but: the 
more confound us. As I remember,Sti Paul 


Aas xxii. tells the, Fews, that , be could, nat. fee for the 


glory, or thet light, that, fone: from heaven 
about, hirh at his. converfion... And this the 
| ‘famous, Situqnides experimental! found; who. 
‘being afked yeee God was, woke day’s time 
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hjs_aniwery, he - defired, tsyo ; day's. Jonger -to, 


think upon it; and, when they were expired, 
demanded four days longer ; and fo continued 
a great while, each tinie increafing his demands 
for refpite, till, being preft to give an account 
of fuch a dilatory way of proceeding, he in- 
genuoully acknowledged, that the longer he 
confidered God’s nature, the lefs he compre- 
hended it. And indeéd, experience teaches us, 
that they, that gaze ftedfaftlieft on the noen- 
days fun, can leaft of all difcern what-it is, 
being rather dazzled than inftruéted by fo con- 
founding an object... Nor; is, it only, - Linda 
mor, atafk:of too great difficulty fox a mere 
man, perfectly to explicate that incomprehien- 
fible nature of God, to whieh, nothing. but :his 
own infinite underftanding,can be adequate ; 
but, methinks; even: to celebrate God’s per= 
fections, cannot be foberly: attempted, without 
a very deep-fenfe. of a,man’s own unworthi- 
nefs and incapacity. For, the fame excellen- 
cies, that furnifh us with, praifes, do tranfcénd 
them. -And the fruitfylnefs,of the fubjeét may 


as well deter, as invite Our-pens ; fince, as _ 


we are fure we fhall not want theme, fo. we 
are certain we cannot dignify. it. And for my 
part, Lindamer, though -my fubje&t exaed 
of me the praifes I: have endeavoured to: afcribe 
to God, ‘yet I fhould have thought it .rather 
to decline the laws of- method, than be re. 
duced to derogate from,what I would extol ; 
if the .neceffity; of , detrating ,from God’s per- 
fections were not equal. to-that of- mentioning 
them ;,and if that neceffity were not as glorious: 
to God,' as‘greater praifes than we are able to 
afcribe him, could.be. - But, Lindemor, having; 
thus done right to my method, though I cauld 
not to my. theme,.I. fhall enly invite you to 
imitate with me thofe Perfians, that adored the 
fan, thought the light He lent them ferved but 
to make the fource. of .it-admired, and not to 
pry into his .abftrufe effence with it. And 
though I might fay much more concerning 
God’s: perfe€tions, -I muft henceforth think f- 
lence the propereft language I can now em- 
ploy ; for it is filence,- that beft expreffes our 
wonder: and fure,. wonder is never more 
feafonable than when God-is the object ; a pro- 
{trate veneration being the fafeft apprehenfion 
of him, that is incomprehenfible. 
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Havine thus confidered, Lindamor, how Se#. 13. 


fit an object God. is of our ;higheft love for 
what he is in himfelf;:,let us. now proceed to 
derive further proofs of~the. fame truth from 
what he is to us, (that your gratitude may 
contend with -your reafon, which- shall moft 
heighten your.devotion).and we fhall find in the 
vattnels,, frgenefs, difintereftednefS, conftancy, 
and advantagéoufnels ‘of his love to us, that 
more than .all.the love we.can pay him. were 
but a little part of that we-owe him. | 
Bur for-the firftattribute, we have affigned 
his jlove,. (the greatne{S..of it) it being a ge- 
neral property, ,diffufed.:ehrough: all the :reft; 
and| confpicugus, in them,:it requires now. to 
be treated of apart. 


’ - 


_ We -fhall, the .progead-to the freenefs.or-un- 

meritednefs. of: Gods love; to believe -which 

ftrangely -yaft,.we weed but confider, that we 

fo little.could af firft deferve his love, that he 
Xx 


loved 


loved us even befére we had a being; and our 
felicity in his degrees preceded our exiftence 
in this world. God loved you numerous ages 
before you were; and his goodneds is fo entire- 
ly its own motive, that even your creation 
(fince when, alone you can pretend to merit 
his Jove) is the effet of it. This benefit alone 
were fufficient to rénder God the objeé& of our 
love, though we were that of his averfion. For 
(as the Perfians adored the fun even when it 
fcorched them) we efteern ourfelves obliged 
to love and honour our parents, in fpight of 
their being wicked and unkind, though they 
be but God’s inftruments in our production, 
and made us what we were born, not arbitra- 
rily, but in virtue of his ordination. But God, 
to confer onus, inthe moft excellent and en- 
. dearing: manner, the bleffing promifed to his 
ancient people, when he vouchfafed to affure 
Hof. xiv. them, that Le would love them freely, was pleafed 
4. to love us, not only when we were not at all, 
but when we were hisenemies 5Zf-when we were 
enemies (faith St. Poul) we were reconciled to 
God by the death of bis Son, &c. Our inexifterice 
indeed was a condition, wherein nothing in us 
was capable of being a motive of God’s love: 
but our enmity proceeded farther, and made 
us worthy of his deteftation ; as if his love 
were nothing unlefs it vanquifhed obftaeles, 
as well as wanted motives. This gave the 
Apoftle a juft caufe to fay, that God com- 
4 mendeth his love towards us, in that while 
we were yet finners Chrift died for us: that is, 
when we wanted all motives to invite his love, 
unlefs our very want of them fhould pafs for 
one. And how did God exprefs his love un- 
to us? even by the gift of the Son of his 
love ; For God fo loved the world, (fays the 
divine token of his love) that be gave bis 
only begotten Son. And how did that Son 
Phil. ii.6,love it? He (fays the Apoftle) being in the 
7,8. form of God, thought it no robbery to be equal 
with God, but made bimfelf of no reputation, 
and took upon him the form of a fervant, and 
was made in the likenefs of men. And being 
found in fafbion as aman, he humbled himfelf, 
and became obedient unto death, even the death 
of the crofs. ‘That is, that he would love at 
no Jefs rate than death; and, from the fuper- 
eminent height of glory, ftooped and abafed 
himfelf to the fufferance of the extremeft of 
indignities, and funk himfelf to the bottom of 
abjectednefs, to exalt our condition to the 
Tfai. lit. contrary extreme. He was wounded for our 
- tran fereffions he was bruifed for our iniquities, 
the chaftifement of our peace was upon him, and 
with bis firipes we are healed, fays the Prophet. 
2Corviii. Lor ye know the grace of our Lord Fefus Chrift, 
9. that though he was rich, yet for your fakes he 
be came poor, that ye through bis poverty might 
be made rich, faysthe Apoftle. Men having 
difpleafed God, and confequently forfeited all 
right and natural poffibility to happinefs; even 
whilft they compleated the forlornnefs of their 
condition, by the lethargy of not being fenfible 
of it; and were as carelefs to {eek means of re- 
covery, as they had been unable to devife 
them of themfelves; even then, his reftlefs 
love would never be at quiet, till it had fet his 
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omnifcience.on work, to contrive expedients, 
and find out a way to reconcile his juftice and 

his mercy, in reconciling finners to himéfelf. 
Aind this merciful defign, by the incarnation 

of his Son, he profecuted in a way fo worthy 

of himfelf, and fo advantageous to us, that 

our yuft wonder at it may keep us from having 
any, to findthat, as St. Peter informs us, the 
very angels (prompted, queftionlefs, by a re- 
ligious curiofity) ardently defire to look into; Pet. i. 
thofe divine myfteries, I find it hotly difpu- 12. 
ted amongft divines, (not only betwixt the So- 
cinians and the Orthodox, but betwixt Ortho- 

dox and Orthodox) whether or no God could : 
without violating his juftice, have devifed any 
ether courfe for the expiation of fin, than the 
paffion and death of Chrift. But, without 
venturing to determine, whether or no God 
could, to redeem us, have chofen any other 
way; we may fafely think, that he has chofen 

the moft obliging and moft endearing Way ; 
difplaying in this divine manner of refcuing 

us the fevereft juftice, and the higheft mercy ; 

the greateft hatred of fin, and the createft 
love to Sinners; fince by thofe unequalled and 
unvaluable fufferings, to which he delivered up, 

for us, that Son, whois near unto him, that 

he truly faid, I and the Father are one, he at John x. 
once manifefted, both how much he hated fin, 30. » 
which he fo heavily punifhed in the perfon he 
moft loved; (though that furety bur adopted 
it, to free men from the infupportable venge- 
ance of it) and how much he loved finners, 
by giving up what he fo loved, for aranfom of 
thofe that were guilty of what he fo hated. 
And therefore our Saviour, though he did 
fuch great things to fatisfy the unbelieving and 
contumacious Jews of his being their promifed 
Meffiah, would not decline death to convince 
them ; and, though he had not feldom done fo 
much to make himfelf the object of their faith, 
would not be invited from the crof, though 
the chief priefts and fcribes themfelves faid at 
his crucifixion, Let him now come down from var 
the crofs, and we will believe on bim. And ;. 
Chrift, to convince the world of their unable- 
nefs to emerge and recover out of that deep 
aby{s, wherein the load of fin (which, in {crip- 
ture, is called a weight) had precipitated fallen Heb, xii. 
man, came not into the world, until well nigh «. 
4000 years of ficknefs had made the difeafe 
defparate, and the cure almoft hopelefs. So 
inveterate an obftinacy at once widening the 
diftance betwixt God and man, and proclaim- 

ing the latter’s difability to find, by his own 
wifdom, expedients of reunion. Thus Chrift Mat. ix. 
healed and difpoffeffed a dumb perfon, who 32. 
was able to make intreaties but by the difabi- 

lity of pronouncing them ; and might truly 

fay tothe fecure world, J am found of them, that VGi. lxv. 
fought me not. And when our Saviour was?- 
come into the wretched world, of all the nu- 
merous miracles recorded in the gofpel, he - 
fcarce did any for his own private relief. And 

to fhew, that as he endured his forrows for 
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our fakes, that dy bis ftripes we might be healed ; Yai. Vili. 


fo were the joys he tafted in relation to us. 
We fead not, (which is highly obfervable) in 
the whole gofpel, that ever he rejoiced but 
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once; and that was; when his returned dif 
ciples informed lity, that they had viétorioufly 
chafed devils and difeafes out of oppreffed morsels, 
and that by his azthority men had been di/po/- 


Jefed of both the tempter and punifhment of. 


fin. He converfed among his contemporaries 
with virtues, as well attefting what he was, as 
prophecies and miracles could do; and to 
teach man, how much he valued him above 
thofe creatures, that man makes his idols, he 
often altered and fufpended the courfe of nature 
for man’s inftruétion, or his relief, and reverfed 
the laws eftablifhed in the univerfe, to engage 
men to obey thofe of God, by doirig miracles 
fo numerous and great, that the Jews unbelief 
may be almoft counted one. Yet were thofe 
wonders wrought for a generation, that afcribed 
them to the devil, and returned them with fo 
unexemplified an ingratitude, that it is not the 
leaft of his wondérs, that he would vouchfafe 
to work any of them for fueh blafphemaiis 
wretches ; who were indeed, as fome of ‘the 
Jater Jews have too truely {tyled themfelves, in 
relation to their fathers, Chometz ben yasyrn, 
vinegar the child of wine, a moft degenerate 
offspring of holy progenitors. He fuffered fo 
much for them, that made him do fo, that he 
fuffered the addition of mifery of being thought 
to fuffer defervedly ; Aud he was numbred with 
tke iranfereffors. And though he lived as much 
a miracle as any he did, yet did his condition 
fometimes appear fo defpicable and forlorn, that 
men could not know his deity but by his good- 
nefs, which was too infinite not to belong in- 
eommunicably to God. And though it were 
once a faying of our Saviour’s, Greater lave hath 
no man than this, that a man lay down his 
life for his friends ; yet is not what is faid of 
the love here mentioned, to be underftood of 
Jove indefinitely, or generally confidered, but 
only of the fingle aéts-or expreffions of a man’s 
love to his friends compared betwixt them- 
felves. And fo the alledged paffage feems to 
meéan but this, that among the fingle a¢ts of 
kindnefs to a man’s friends, there is not any 
one more highly expreffive of a real and fin- 
cere love, than to part with one’s life for their 
fakes. This text therefore would not be inde- 
finitely apphed to the affection of love itfelf, 
as if it could not poffibly be greater than is re- 
quifite to make a man content or willing to 
die for his friends ; for he, that facrifices, befides 
his life, his fortune alfo, his children, and his 
reputation, does thereby exprefs more love to 
them, than he cauld do by parting with -his 
life only forthem. And he thatis forward to 
die for thofe, that hate him, or, at leaft, know 
him not, difclofes a more plentiful and exube- 
rant ftock of love, than he that does the fame 
kindnefs but for thofe that love him. And thus 
our Saviour would be underftood, unlefs we 
would fay, that he out-praétifed what he taught ; 
for, he came to lay down his life even for his 
enemies, and (like the kind balfam-tree, whofe 
healing wounds weep fovereign balm to cure 
thofe that made them) he refufed not to die 
for thofe that killed him, and fhed his blood 
for fome of thofe that fpilt it. And {0 little 
was his injured love to the ungrateful world 


difcouraged or impaired by the favage enter- 

tainment he met with in it, that, after he had 

fuffered from wretched men (for whofe fakes 

he left heaven to become capable of fufferirig) 

fuch barbarous indignities, as might have 

made bare punifhments appear mercy, and even 

cruelty itfelf feem no more than juftice ; when; 

I fay, to hope for fo much as his pardon were 

prefumption, he was pleafed to create confi- 

dence of no lefs than his love, a virtue. Nor 

think it, Lindamor, impertinent to our prefené 

theme, that I infift fo much om what Chrit 

has done and fuffered for us, fince both he 

himfelf informs us, that he and his Father are John x. 

one and fome of the texts already mentioned’3°. 

have taught us, that it was an effeét of God?s““ #4 

love alfo to the world, that fe gave hes o1lpixxsiy. 

begotten Son to redeem it; and, that God com-'ver. 9, to, 

mendeth bis love towards us, in that while we. _ 

were yet finners Chrift died for us. Wherefore John ili. 

Ifhall, without feruple, procééd to obferve top ape 

you, that fo free.is Chrift’s diletion, that thes” ” 

grand condition of our felicity is our belief, that 

he is difpofed to make us happy, on terms, 

not cnly fo honourable to him, but fo advan- 

tageous'to us, that, I was about to fay, that 

poffibly faith itfelf would fearce be exacted as 

requifite to our happinefs; but that the condi- 

tion does increafe the- benefit, -by vouchfafing 

us bold and early anticipattous of it: For, faith Heb, xi. 

being (as the Apoftle terms it) the /ub/fance of I. 

things hoped for, and evidence (or conviction) of 

things not feen, watts our joys to this fide of 

the grave, bows heaven dewn to us, till our 

freed -{pirits can foar-up to heaven ; and does 

us fuch a fervice, as the Jewith fpies did to 

their country-men, by bringing ‘them over to 

this fide Fordan into the wildernefs, fome of Numb. 

the pleafant and delicious fruits of the bleffed xiii. 23, 

Land of Promife. I faid, Lindamor, that faith 27- 

was the grand condition required in God’s free 

grant of eternal life. Not that I would afcribe 

any thing to a lazy, fpeculative, and barren 

faith, in oppofition to that lively and active one, 

which is called by the Apoftle, wisis & cyan: Gal. v. © 

svepyeuevn, faith operating by love; fince I am 

informed by- St. ames, that the divorce of Jam. ii. 

faith and works is as deftructive to religion, 2° 

as that of fou] and body is to life: but that I 

was willine to mind you, that though true faith 

(which cries like Rachel, give me children or Gen. xxx , 

elfe I die) be ever the pregnant mother of good 

works, yet are not thofe works the caufe, but 

the effects and figns of God’s firft love to men, 

(however afterward the children may nurfe their 

parents.) As, though the needle’s pointing at 

the poles be, by being an effect, an argument 

of its having been invigorated by the load- 

ftone, or received influence from fome other 

magnetick bady; yet is not that refpeét unto 

the north the caufe, but the operation of the 

iron’s being drawn by the attra¢tive mineral, 

thou art good, and doft good, fays the Pfalmift 

to his Maker. The preatnef§ of his’ goodnefS pry cxix, 

is that, which makes it ours ; nor doth he dogs. 

us good, becaufe that we are good, but bes 

caufe he is liberally fo; as the fun fhines on 

dunghills, not out ‘of any invitation his bearns 

find there, but becaufe it is his nature to tbe 
diffufive 
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diffufive of his light s ‘yet with this difference, 
that whereas the fun’s bounty, by being rather 
an advantage to us than afavour, deferves our 
joy, and not our thanks ; becaufe his vifits are 
made defignlefly, and without any particular 
intention of ,addrefs, (by fuch a bare neceffity 
of nature, as that which makes fprings flow out 
into ftreams, when their beds are too narrow 
to contain the renewed water that doth incef- 
fantly {well the exuberant fources ; ) God, on 
the contrary, for being neceffarily kind, is not 
Jefs freely or ghligingly fo, to you, or me. For, 
though fome kind of communicativenefs be 
effential to, his,ggodnefs, ,yet his extenfion of it 
without himfelf,,and: his vouchfafing it to this 
or that particular perfon, are purely arbitrary. 
To omit his love to the numberlefs elect angels ; 
the ftrict relations betwixt the perfons of the 
blefied Trinity, fupplying God with internal 


objeéts, which imployed his kindnefs before the- 


creation, and himfelf being able to allow his 
soodnels the extent of infinity for its diffufion. 
But (having glanced at this only-by the by) 
we may yet further admiringly obferve, that 
whereas men ulually give freelieft where they 
have notigiven before, and make it both the 
motive and excufe of their defiftance from giv- 
ing any more, that they have given already ; 
God’s bounty. hath a very different method : 
for he ufes to give, becaufe he hath given, 
and that he may give. Confonantly to which, 
when the revolting Ifraelites had broken the 
contents, whilft Mo/es was bringing them the 
tables of the Law, and had thereby pravoked 
the incenfed giver of it to the thoughts ofa 
fudden extirpation of fo ingrateful and rebel- 
lious 2 people ; we may obferve, that, whereas 
God, as unwilling to remember his former 
goodnefs to them, fpeaking to Mo/es, calls 
them, Thy people which thou broughteft out of 
the land of Egypt : Mo/fes, on the other fide, 
to engage God to the new mercy of a pardon, 
reprefents to God his former mercy to them, 
Verferr, and calls them God's people, which he brought 
forth out of the land of Egypt, with, great 
power, and with a mighty hand. And fo con- 
{fpicuous in the eternal Son was this property 
of the merciful Father, that when fick Laza- 
rus’s fitters implored his refcue for their afpi- 
ring brother, the motive they employed, and 
John xi.3. which profpered their addreffes, was, Lord, be- 
hold (not, he who loveth thee, but) he whom 
thou loveft is fick. And as he takes the firft 
inducements of his bounty from himfelf; fo do 
his former fayours both invite and give rates 
to his fucceeding bleffings. And there is reafon 
for it ; for his pure love being all the merit, by 
which man can pretend to the effects of his 
bounty, it is but juft, that the degree of his 
love.{hould proportion thofe favours, which it 
is our only title to ; and that God’s liberality 
fhould as well afford meafures as motives to 
itfelf. 

Nor is Ged’s love lefs difinterefted than 
free. His grand defign upon us is but to 
make us inftruments and partakers of his glo- 
ry, and to bring us to everlafting happineds, 
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——- Quid enim immortalibus atque beatis, 
Gratia noftra queat largirier emoinmenti, 
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by a way, that does as well elevate and dignify 

our nature, as the condition referved for us 

will. His method of faying us, if but com- 

plied with, does here, as the Apoftle {peaks, 

jit us for the inheritance of the Saints in light; Col.i. 12. 
we being made (as St. Peter fpeaks) partakers 2 Pet.i. 4, 
af the divine nature, having efcaped the corrup~ 

tion that is in the world through luft. So that 

thofe things, wherein the nobleft of the philo- 

fophers placed their felicity, ferve but to qua- 

lity and prepare Chriftians for that higher blef- 

fednefs, that is referved by God for thofe that 

love him; and cannot but be heightened and 
endeared by the yalue, which graces.and vir- 

tues had given men on earth, for fuch a noble 

and rational kind of happinefs, as is apper- 

tioned to them in heaven. What ends can he 

have upon us, whofe goodnefs and his bleffed- 

nefs are both infinite? He was inconceivably 

happy (in his own felf-fufficiency) before the 
creatures had a being; and fure that felicity, 

that needed not themfelves to be fupreme, needs 
nothing that. they can do*.. Nor was it his 
indigence, that forced him to make the world, 
thereby to make new acquifitions; but his good- 

nefs, that preffed him-to manifeft, and to im- 

part his glory, and the goods, which he fo o- 
verflowingly abounds with, ‘Witnefs his fuf- 
penfion of the world’s creation, which certainly 

had had an earlier date, were the Deity capable 

of want, and the creatures of fupplying it. St. 

Paul, in his epiftle to Timotpy, ftyles God Ma- ; Tim. i. 
xaépioc, Which we tranflate the dleffed God, butr:. 
may, perhaps, more properly be rendered the 1 Tim. vi. 
happy God: and elfewhere, in the fame epiftle, 15- 

he truly calls him the happy, as well as only po- 

tentate. God (fays the Apoftle) that made the A&.xxvii. 
world, and all things therein, feeing that he is 24, 25,26. 
Lord of heaven and earth, dwelleth not, &c. 

4s though he needed any thing, feeing that he 

giveth to all life, and breath, and all things. 

And, in him we live, and move, and have our 

being. And indeed fo coherent in the mind of 

a meer man, that does but confider and under- 

{tand the import of his own notions, is the 

belief of God’s happinefs to that of his being, 

that I remember the Epicurean, Lucretius him- 

felf, even in that impious paflage, where he de- 

nies divine providence, and in a feeming, but 
injurious complement, would, under the pre- 

tence of eafing God of it, deprive him of the 
government .of the world, does yet confefs, 

that the divine nature muft neceffarily enjoy a 
fupreme and endlefs tranquility; adding (to 

bring this to our prefent purpofe) that it is 


Privata dolore omni, privata periclis, 
Ipfa fuis pollens, opibus, nibil indiga noftri. 


Whereby he acknowledges, 


_ © That from all griefs and dangers of them 
freed . 
¢ Rich in itfelf, it has of us no need. 


Or, if you will have him fpeak of the gods in. 
the plural, like a heathen poet, that 
* Far 


Ut nofird quidgham casfa gerere aggrederentur? 
Lucret. ex Epic. 
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*.Far above. griefs and darigérs, thofe bleft 
powers, 
* Richin their nativegoods, neednoneofours. 


A Mucu nobler poet tells us, that the earth 

Pfal. xxiv. 25 the Lord’s, and the fulnefs thereof, the world, 
I. and they that dwell therein. Agreeably where- 
Prov. unto, that great God, that formed all things, (as 
mm *° in our tranflation the {eripture calls him) fays 
in one of the Pfalms, Jf I were hungry, I 
would not tell thee, for the world is mine, and 
the fulnefs thereof, Elis ubiquity excludes all: 
wifhes of remove, by making his effence in- 
capable of exclufion; for, whither fhould he 
defire to tranfport himfelf, that is every where, 
and can with himéelf in no-place, where he is 
not already? His fufficiency is fuch, that he can 
fee no goods, but what he gives or hath, (or 
rather both beftows and poffeffes) his plenty 
being fo. unexhavfted_a fpring of goods, that 
his liberality does lefs impoverifh God, than the 
fun’s light does him, or imparted knowledge 
impairs the teacher’s ftock, And therefore, 
Tamers: though St. Fames-does very juftly. call God rhe 
father of lights, who is the beftower of every 

Jam. ii, good and every perfect gift; yet the friend of. 
ay God, (as the {cripture calls Abraham) and that 
Heb. vii. royal prieft, (whom the writer to the Hebrews 
ber u4™ teaches us to have been fo illuftrious a type of 
Heb. ii, 1m, whom he calls the high pris of our pro- 
1. felon) do both of them, in the fame chapter, 
Gen. xiv, ftyle him, The poffeffor of heaven and earth. N 0, 
18, 22. mo, God needs not beg ftom, nor covet in the 
creatures fhallow ftreams, thofe goods, of which 
henotonly hath, butisthefource. Our greateft 

fervices to our Creator mutt be to difcharge our 

felves, not to advantage him, nor as thinking 

to add any thing to a felicity, which were not 

infinite, could it admit increafe. Our higheft 
performances, though they be dues, amount 

not unto tributes, but are rather like thofe 
pepper-corns of rent, which frecholders pay, 

not with hope or with intent to enrich their 
landlord, but to acknowledge, that they hold 

all from him. When we admire the fun, our 

feemg of his light doth not increafe it; it makes 

it not greater, but only makes it ours; and 

when we turn away, or fhut our eyes, that 
glorious planet fuffers no eclipfe, and is not.at 

all darkened or impaired, nor doth he thereby, 

lofe his light, but we: the eafinefs of the ap- 
plication requires, and excufes its omiffion, : If 

Tob xxxv, 120% finnefb, (fays Elihu in Fob) what doft thou 
6, 7, 8. againft him? if thou be righteous, what Liveft 
thou him? or what receiveth he of thine band? 

thy wickedne/s may hurt a man,.as thou art, and 

Thy righteou/ne/s may profit the fon of man. In 

effect, the wicked’s fpite againft God is but 

like a madman’s running his head againit 

the wall, that leaves the wall unthaken, but 

dafhes his own brains out, God inhabits a 

i Tim. vi.felicity (as well as light) inacceffible to all 
16. inferiour attempts: his fovereign ‘tranquillity is 
fo fublimely placed, that it is above the reach 

of all difquieting impreffions; and, like the 

ftars, that feel not the difeafes their inaufpici- 

ous influence produces, he doth not refent the 
torments he infliéts. God’s juftice is not lefs 

effential to him 

ViGaselr « 


Pfal. 1. 


Iz. 


than his mercy; witnefs that - 


173 
(the numbers of the faints and the xeprobiate 
confidered) thoufands fall facrifices to the {e- 
yerer attribute, for one that proves capable of. 
the milder. He faid, He would get hintfelPExod. xiv. 
honour ypon Pharaoh and all bis hoff, when he17, 1S. 
defigned their ruin in the Red Sea: and Mofes: 
faid, be hath triumphed glorioufly in effectunge Exod. xv. 
it, Andin Ezekielhefays, Bebald I am againft *- 
thee, O Sidon, and I will be Slorified in the Ezek. 
midft of thee, and they fhall know, that Tam the xviii. 
Lord, when I fhall have executed my judgments” 
an her, and foall be fan&tified in her. ‘This; 
when a flafh of God’s indignation (kindled by; 
that ftrange fire they prefumed to offer before! 
him) had blafted the two prefumptuous fons 
of Agron, God is faid to have been fantiified in-Levin. x. 
them that come nigh him, and to have been £lori-3: 
jied before all the people; fuch eminent and ex- 
emplary inftances of feverity manifefting him 
to be fo holy in his laws, and fo concerned fdr 
them, that even the minifters of his altars {hall 
not violate them with impunity, but find him 
€what the writer to the! Hebrews calls him) a: 
confuming fire; who will be glorified before alP Heb. xii. 
his .people, either by the obedience of thofe 29: 
that approach him, or by their deftruction. So- 
to evidence, that God can derive fatisfaétion 
as well from the exercife of provoked juftice, 
as from that of his provoked mercy, the 
facred orator ufes this remarkable aniana- 
elafis: Andit foall come to pafs, that as the Lord De: 

ake 7, XXVIL, 63. 
rejoiced over you to do you good, and multiply 
you; fo will.the Lord rejoice over you to deftroy 
you, and bring you, to naught. Thus, tnough 
it be truly faid of Gad by the prophet Jeremiah, 
that he deth not afc willingh, nor grieve the Lam. iit. 
children of men; (and therefore-the determined'33- 
confumption of the whole land, which our 
bibles Englith, God's work bis ftrange work, 
other tranilators read, Opus alienum fuum:) yet UWa.xxviii. 
when the fins of incorrigible offenders are 2! 
grown to that provoking height, that his 
mercy intercedes no more to avert or fufpend 
the inflictions of his jnftice, than how much 
he can fatisfy, himéelf in deftreying thofe; that 
would not be preferved,: may be guefied at by 
that formidable expreffion in Ezekiel; where, 
having foretold, what havock the fword, the 
famine, and the peftilence fhould make amon oft 
the intractable and difperfed Miaelites, he adds; 
(as a kind of ?Exwixsov) thus: fhall mine anger be Exck.xiii. 
accomplifbed, and I willscaufe. my fury to refp5- 
upon them, and I will be comforted. The howl- 
ings of the damned as well found forth his 
praifes, as do-the hallelujahs of the faints ; they. 
both do fing to himan everlafting canticle of 
praife: only in this great concert of his whole 
intelligent creation, the defignlefly confpiring 
voices are as differing as the conditions of the 
refpective fingers. . Hell’s darknefs doth as 
well contribute to God’s glory, as heaven’s 
eternal {plendor; as fhadows, judicicufly placed, 
do no Jefs praife the painter, than do the livelier 
and brighter colours. And as when-the earth 
dath fend black, noifome, and fulphureous ex: 
halations up toward the fky, alas, they. reach 
not heaven, nor difcompofe the fpheres; but 
all the ftorms and thunders they: produce fall 
on that globe they came from, and there do 

ag all 
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all their mifchief: fe, the wicked may wrong 
God indeed, yet do they really harm but them- 
felves by all their greateft fins, which trouble 
him chiefly, but becaufe they neceffitate him 
to punifh them; for the tranfgreffions, that do 
moft provoke God, do him not the leaft harm. 
An impious perfon may (as Eizbu lately inform- 
ed us) hurt a man as himfelf is, not that fu- 
premely bleffed Deity; the refult of whofe in- 
finite perfections is a refembling happinefs, 
which is as infeparable from him as his effence. 
Our offences may derogate from his acceffional 
glory, not from his effential felicity; or rather, 


a manfion inferiour to heaven only; the king 
himfelf gave three thoufand talents of gold, 
and feven of refined filver; and the heads of 
the people five thoufand talents (befides 
ten thoufand drachms) of gold, ten thoufand 
talents of filver, eighteen thoufand of brafs, 
and a hundred thoufand of iron, (a treafure, 
of which I fcarce remember to have read the 
like in any hiftory) befides a number of alf 
manner of precious ftones, capable of impove- 
rifhing the very Indies. They perfumed this 
noble and unequalled offering with a folemn 
confeffion, which perhaps in God’s efteem 


the moft defperate finners, by ther greateft 
crimes, can but change the attribute they 
fhould bring honour to, and but oppofe the 
glorifying of his goodnefs to occafion the glo- 


was much more preciousthan it: Tine, O Lord; 1 Chron. 
(fays the royal prophet in the name of all) zs Pai 
the greatne/s, and the power, and the glory, and me 


Job XXIl. 


25. 9; 


Pfal. xvi. 
%. 


rifying of his juftice; fince he will be infallibly 
glorified, foon or late, either by men’s actions, 
or their fufferings; by their pradtice of duties, 
or punifhment for fin, ‘Thus you fee, how 
little God is beholden to you for your declin- 
ing hell; nor will the fcore be very much en- 
creafed by your addreffes and attempts for hea- 
ven. Cana man (fays Eliphaz) be profitable 
unto God, as he that is wife may be profitable 
unto bimfelf? Is it any pleafure to.the Almighty, 
that thou art righteous? or is it gain unto him, 
that thou makeft thy ways perfeéi? Congruoufly 
to which fenfe the Pfalmift fays, my goodsels 
extendeth not to thee. The fire, that we kindle on 
God’s altars, heats and enlightens us, but warms 
not heaven at fo diftant-a remove, nor is want- 
ed in the fun’s reftdence. We haveall the re- 
dolence of the perfumes and incenfe we burn 
upon his altars; the f{moke doth vanih ere it 
can reach the fky, and whilft it is undifperfed, 
but clouds and but obfcures it. Alas, our 
beft performances are as ufelefs fervices to God, 
as the heir’s bringing wax to his departing fa- 
ther is to him; which adds not any thing to 
the rich man’s ftore, and is by him defired and 
accepted, only to feal away a fortune to his 


the viftory, and the majefty; for all that isin 
heaven and in earth is thine. Thine is the 
kitigdom, O Lord, and thou art exalted as head 
above all. Both riches and honour come of thee, 
and thou reigneft over all. Andin thine band is 
power and might; and in thine hand itis to make 
great, and to give firength unto all. Now 
therefore, our God, we thank thee, and praife 
iby glorious name: But who am I? and what 
is my people, that we fhould be able to offer fo 
willingly after this fort? for all things come of 
thee, and of thine own have we given thee. For 
we are ftrangers before thee, and fojourners, as 
were all our fathers. Our days on earth areas . 
a foadow, and there is none abiding, O Lord 
our God, all this ftore, that we have prepared to 
build thee an boufe, for thy holy name, cometh 


of thine hand, and is all thine own. Who, ({ays Rom. xi. 
the Apoftle, in a queftion that imports its own 35; 36- 


negative) hath firft given to him, and it hall 
be recompenfed to him again? for of him, and 
through him, and to him, areall things. Nay, 
even our love it felf (that poor mian’s furety 
and exchequer, that doth pay all his debts by 
fupplying him with the prerogative to coin his 
defires and wifhes of an arbitrary value) ‘is here 
unable to difcharge our debts; our love bemg 


fon. Though therefore it be true, that God 
is pleafed with our performances, yet is that 
welcome he vouchfafes to give them fo far 
from enabling us by therh to requite his love, 
thatit increafes the unrequitednefs of it; fince he 
is delighted with them, as they afford him juft 
rifes to reward them. How far from mercenary 


too much the effect, to be capable of being the 
recompenfe of God’s. And furely, the divine 
amorifts had caufe to fay, that beretn 1s love, 1 Johniv. 
not that we lovedGod, but that beloved us. And, 10°. 

as the fame Apoftle elfewhere{peaks, we love __ 
him, becaufe he frft loved us. If, ineffect, we) JODIE: 
look upon the unworthy conteft betwixt God’s *" 


is then God’s bounty! fince he accepts our 
acknowledgements of his former bleffings, 
(chiefly) to make them opportunities of con- 
ferring frefh ones; as good old I/aac defired 
his fon’s venifon, that from the relifhing of 
that favory meat he might take an oppertunity 
to blefs him. 

Awnp the better to difcover, how difinterefted 
God’s favours are, let us further confider, how 
little they are requitable; for we can give him 
nothing but his own, (nor, heaven knows, all 
that neither:) and both the will and power to 
ferve him are his, upon fo juftand many (cores, 
that we are unable to retribute, unlefs we do 
reftore; and all the duties we can pay our 
maker are lefs properly requitals than reftitu- 
tions. When David and his officers had offer- 
ed towards the ftructure of that magnificent 
temple, which they feemed ambitious to make 


mercies and moft men’s ingratitude, and but 
reflect upon the {mall return of love that the 
greateft difburfements of his do ufually bring 
home; we cannot but acknowledge, (as David 
in the lately mentioned feripture did) that our 
loving God for his favours, is one of the 
greatef{t favours that we love him for. So un- 
requitable is God’s love, and fo infolvent are 
we, that that love vaftly improves the benefit, 
by which alone we might have pretended to fome 
ability of retribution ; and fo unlimited is this 
impotence of ours to recompehfe or repay 
God’s dile€tion, that it extends to, and fetters 
our very wifhes. For God enjoys an affluence 
of feliaty, fo perfe&t and entire, that even our 
wifhes can aim at nothing for him worthy of 
him, unlefs inftructed by what he already actu- 
ally poffefies ; and the ferfe of this fame very 
impotence, to fome of the greateft proficients 
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in Seraphick Love, appears not the leaft uneafy 
property of it. It grieves us fenfibly, to fee 
our felves reduced to be only paffive, and the 
receivers in this commerce. We would fain 
contribute fomething, and cannot always re- 
frain from devoting our wifhes to inereafe his 
happinefs, to whom we owe all ours. And 
fome holy perfons (particularly St. 4ufin) have, 
by the exuberance of their gratitude and deve- 
tion, been tranfported to make. wifhes, and: 
ufe expreffions, wherein their affections had a 
sreater fharethantheirreafon, and which argued 
them .much better to apprehend, how much 
God deferved of them, than how little he 
needed them. But, upon fecond thoughts, 
we fhall find, that the caufe of our grief ought 
to turn it into our joy, fince the defires we 
would frame, aiming at God’s being infinite- 
ly happy, are all fulfilled before they are con- 
ceived, and that in the moft advantageous and 
nobleft way ; for could God’s happinefs ad- 
mit acceffion by our accomplifhed wifhes, there 
were then a poffibility of his wanting fomething 
to render it compleat. And fure, it isa more 
fupreme felicity to be by nature tranfcendently 
above all increafe of bleffednefs, than to receive 
the greateft, that men can with. 

To proceed now to the conftancy of God’s 
love ; we cannot entertain of God any appre- 
henfions, not altogether unworthy of him, and 
criminally injurious to him, without believing, 
that to think, that he can be inconftant, is as 
great a crime as it were a mifery to find him fo. 
His love is like his effence, immutably eternal, 
reaching from everlafting to everlafting; it pre- 
ceded the nativity of time, and will furvive 
its utmoft period and obfequies. Having 
loved his own, which were in the world, be laved 
them unto the end, {ays the Evangelift: and 
Jam.i.r;. when St. James had told us, that every good 

gift and every perfect gift is from above, and 
cometh down from the father of lights, he adds, 
(to complete our confolation) with wham 25 no. 
variablene/s, neither fhadow of turning. Of 
bis own will begat be us of the word of truth. 
And in effect, fince God takes the motives of 
his love to us from himfelf, not from us, the 
unchangeablenefs of his nature feems ftrongly 
to infer that of his charity, and our happinefs in 
Mall Bi. it. For, [ am the Lord, I change not; there- 
6. fore ye fons of Facab are not eanfumed, fays 
God by the laft of his prophets: and in Yere- 
miab he tells his people, [ave loved thee with 
an everlafting love.’ And what God once faid 
poflici. cae the generous Fofhuah, I well never leave thee 
Heb. xiii, 27 forfake thee, is by the writer to the Hebrews 
5. applied to believers in general; for the gifts and 
Rom. xi. calling of God (fays the fame author elfewhere) 
29. are without repentance. Nor do thofe crofles, 
that feem due to his anger, deftroy the immuta- 
bility of his love, fince even that anger is an 
effect of it, proceeding from a fatherly impa- 
tience of feeing a fpot unwiped off, in the face 
he loves too well to fee a blemifh in it; and 
from his defire to fee his child an object fit for 
a larger meafure of his kindnefs; as when we 
beat the duft out of a fuit we fancy, we ftrike 
not out of anger, but only to remove that, 
which doth fully it, and hinder us to take that 
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delight in it, which our fondnefs would be 
pleafed with a juft caufe to find. 45 many as Rey. iii. 
I love, E rebuke and chaften, ({ays our Saviour.) 19. 
And, I know, O Lord, (fays the Pfalmift) tat Pral. cxix, 
thy judgments ave right, and that thou in faith- 75- 

fubetefs haft offitied me, the furnace of af- 
fliction being meant but to refine us from our 
earthly droffinefs, and foften us for the impref- 

Gion of God’s own ftamp and image. The great 
and merciful architeét of his church, (whom not 
enly the philofophers have ftyled, but the 
fcripture itfelf calls zexpirns, an artift or arti- Heb. xi 
ficer) employs not on us the hammer and the *° 
chizzel, with an intent to wound or mangle 
ys, but only to fquare and fafhion our hard 
and ftubborn hearts into fuch /iving frones, as 1 Pet. ii. 
may both grace and ftrengthen his heavenly >- 
ftruéture. Nor is God only thus conftant ta 
his love, but to his lovelinefs. Our female 
beauties are ufually as fickle in their faces as 
their minds, and more certainly in the former ; 
becaufe, though cafualties fhould fpare: them, 
age brings in a neceffity of a change, nay, a 
decay ; leaving our doaters up6n red and white 
inceflantly perplexed, by the incertainty both of 
the continuance of their miftrefs’s kindnefs, and 
of the lafting of her beauty, (both which are 
neceflary to the amorift’s joys and quiet) : for, 
fometimes, when the miftrefs’s humour. doth 
not change fo much, as to prove guilty of the 
fault of inconftancy, her face alters enough to 
make her lovers wifh inconftancy no fault; or, 
that fhe had committed it, that her ficklenefs 
might afford them the excufe of imitation or 
revenge. But, in devotion, we are equally 
fecure from both thefe dangers; fince God 
doth not defift from bieffing us with his love, 
nor ceafes ever from deferving the height of 
ours, Nor is he only conftant in making us 
the objects of his love, but alfo in bending 
and inclining us to make him the object of our 
firongeft affections ; fo that he not only per- 
fifts in continying to us both the offer and 
value of his love, but perfeveres to give us a 
receptive difpofition to welcome it to us, and 
reflect it up to him. The want of fuch a dii- 
pofitien loft Adam paradwfe, and the fallen 
angels heaven ; there being to the object, that 
muft fecure our love, fuch a nature requifite in 
reference to our affections, as phiulofophers are. 
pleafed to afcribe to the world’s centre in rela- 
tion to heavy bodies, which, they teach us, 
that magnetick point has rhe double faculty, 
not only to draw thither, but to keep there. 
For fo untoward and crofs-grained are we, in 
point of ourown good, and fo unfit to procure, 
and ready to defert, our own felicity, that nei- 
ther its excellency is a fufficient motive to carry 
our addreffes to it, nor its pofleffion a compe- 
tent tie to intercept in us all defigns of revolgs 
and divorces: but we muft be ufed as peevith 
children are, who, (on the one fide) when ther 
mouths are out af tafte, and they refufe to 
take what is neceflary for them, muft have it 
not only offered them, but forced upon them, 
and be (as it were) made to receive it; and 
who {on the other fide) muft be reftrained 
from gadding, when the beauty of the man- 
fions they liye in cannot invite their fay ; ed 
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they would gladly leave the proudeft palaces 
archite@ture can boaft, to run into the ftreet, 
and dabble in the kennel. All thefe three pro- 
petties of divine conftancy are not ill fhadowed 
in the operations of the Joad-ftone, (a mineral, 
in which I have made too many experiments, 
not to be by you allowed to make fome com- 
parifons to it.) For, firft, 1t never forfakes its 
inclinations for the fteel; next, being united 
to it, it retains fo conftantly its attractive qua- 
lities, that it gives not the needle any motive 
of deferting it’; and thirdly, it doth never 
tightly touch the amorous fteel, without leav- 
ing an impreffion, which ever after difpofes it 
to a converfion to that magneticlt pofture, 
which beft fits it to receive frefh influences. To 
which let me add this other refemblance be- 
twixt God’s work on us, and the load-ftone’s 
on the iron, that the:kind ftone attracts a 
needle to it, not to advantage itfelf by that 
union, but to impart its virtue to what it draws.. 
Befides, abfence and rivals, thofe frequent rui- 
ners of other-lovers happinefs; can threaten 
nothing of formidable to yours. For, abfence 
(which fo divorces’ us from that,which animates 
us, that lovers do not fo improperly ftyle it 
death; if death be but the feparation of foul 
atid body) by God’s ubiquity we are fecured 
from; he-is ever prefent with us, or rather in 
us. You, that, not long fince, fo highly valued 
the opportunities of converfing with your mif- 
trefs for fome few moments, fhall here find 
your privileges improved to a pefmiffion; nay, 
an invitation, of entertaining the object of your 
love at all times; no hour renders -your vifits 
unfeafonable, nor no length tedious: he is ra- 
ther welcomeft to God, that comes to him 
ofteneft, and ftays with him longeft. What 
favours were vouchfafed to that antient pro- 
phetefs, (who was likewife one of the firft 
evangelifts) who for many years departed not 
from the temple, but ferved God with faftings 
and prayers night and day, the beginning of St. 
Luke’s gofpel may inform you. The midnight 
hymns of Pau! and Sz/as did not only not di- 
turb or offend him they praifed, but procured 
the vifit of an angel to bring them miraculous 
and unexpected liberty, as a proof of the ac- 
ceptablenefs of their feemingly unfeafonable de- 
votions. When Exoch had walked with God 
as many years as the year has days, God was 
fo far from being importuned or tired by that 
lafting affiduity, that vouchfafing him an un- 
exampled exemption from death, he was pleaf- 
éd by anew and’a nearer cut to heaven, to ad- 
mit him to a yet clofer, more immediate, and 
more undiftraéted communion with himfelf. 
And when Moj/es had fpent no lefs than forty 
Hays and forty nighis in converfing (if I may ufe 
fo familiar a term) with God in the mount, he 
brought down thence, inftead of a penance 
for his importunity, fo fignal and radiant a 
teftimony of God’s peculiar favour, that his 
dazzled countrymen were as much difabled, as 
invited, to gaze on an object of fo much won- 
der. ‘And then, how proud do we fee many 
lovers of their fufferings, when fhe but knows 
of them; for whom they are endured? But in 
Seraphick Love, there is not the leaft good 
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will, or privateft faffering; nays not a whifpers 
ing figh, or clofer thought, that filently eroans 
or afpires in the amorous foul, but he both fees 
and. hears, that puts his fervants tears into his PQ). lvi.k. 
bottle, fweetening’and recompenfing the great- 
eft misfortunes, that his' Jove occafions, with’ 
fuch fupport and joys, as hinder: us to feel: 
them, and make them deferve.a contrary name. 
Each amorous foul may fay to God with Da-Pfl._ 
vidy Thou knoweft my downfitting, and my up-£XXx. 2» 
rifing 5 thou underfiandeft my thoughts afar off ;>" 
thou compaffe/t my path, and my lying down; and 
art acquainted with all my ways. And Chrift 
alfo himfelf has fo attentive an eye upon the 
amorous foul, that heis held forth in the Apo-. 
calypfe, as telling the ruler of the church of Rev. ii. § 
Smyrna, I know thy works, and trikulation; andi9- 
poverty ; and faying to the angel of the church 
of Pergamus, -know thy works, and where thou Verle 125 
dwelleft, even where Satan's feat is; and thour. 
holdet faft my name, and baftinot denied my 
faith, even in thofe days, wherein Antipas was 
my faithful martyr, who- was flain among you, 
where-Satan dwelleth, So that no endearing 
circumitance of our love efcapes unobferved 
by him; who has done and fuffered fo much 
to engage us to.it- God remembers not our 
endeavours to ferve him the lefs;. for our hay- 
ing forgotten them: When faw we thee any way Mat xxv, 
diftrelfed, and relieved thee ? will be the quetti-37, &. 
on of thofe, to whom heaven it felf will be at 
the laft day awarded, as having miniftered to 
their Redeemer, ‘Fhofe, that in degenerate 
times, fuch as ours, Lindamor, did, like Lot. 
in Sodom, mourn for their fins, that mourned 
not for their own; and:condoled among them- 
felves the fpreading wickednefs of the times 
they lived in; though probably. the dangers 
threatened them by: the very’ {mfulnefs they 
deplored made them affect fuch privacies in 
their conferences, ‘as freed them from the 
thoughts of being over-heard ; yet the {crip- 
ture informs us, :(and it is acomfortable as well 
as memorable paffage) that the Lord hearkened Mal. iii. 
and heard it, and a book of remembrance was 6, 17. 
written before him, for them, thai feared the 
Lord, and that thought upon his name: then foall 
he return, and difcern betwixt the righteous and 
the wicked, between him that ferveth God, and 
him that ferveth him not. I know, fays Chrift, Rey: iid, 
(not only to the angel of Swmyrna} but to each io. 
true fufferer for him) thy works, and tribulation, 
and poverty: fear none of thefe things, that thou 
foalt fuffer, be thou faithful unto death, and I 
will. give thee a crown of life, God is often 
pleafed to accept thofe good thoughts and in- 
tentions of his fervants, which never arrive at 
actual performances. Though David built not 
the temple he defigned, yet his fori, that did 
it, informs us, that God faid unto him; For-2 Chron. 
afmuch as it was in thine heart to build an houfevi. 8. 
for my name, thou didft well in that it was in 
thine heart, $c. And it is the epithet our Sa- 
viour gives God, your Father which feeth in ness vi. 6. 
fecret, Sc. Nor need we fear our rivals fhould 
fupplant us; fince we can have none in devo- 
tion, whofe prayer and endeavour itis not, thar 
God would love us more. For his love to you 
being {as the chiefeft merit) the ftrongeft mos 
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tive and title unto theirs, they cannot but with 
him well, whom God doth love fo; and can- 
not wifh him better, than by imploring for 
him frefh additions, both of that love of God, 
. and grateful difpofitions to return it. Our 
Luke xv. Saviour affures us, that there zs joy in the pre- 
in 40 fence of thé angels of God over one finner that re- 
| penteth. And the fole hymn (except a vifionary 
Luke ij, one) I find recorded of the celeftial choir, was 
13,14. fung for a bleffing to mankind, wherein (for 
aught I know) their love and fympathy alone 
fii. ix, 6, concerned them: For unto us (men) the child 
is born, and unto us the Son is given, wko took 
not upon him the nature of angels, but the feed 
of Abraham, So noble and fo difinterefted doth 
divine love make ours, that there is nothing, 
befides the object of that love, that we love 
more than our concurrents in it, perchanée out 
of a gratitude to their affifting us, to pay a 
debt (of love and praife) for which alas! we 

find our fingle felves but too infolvent. 
Sef. 17 Perwaps I need not.mind you, Lindamor, 
~ that divers paffages of the foregoing difcourfe 
fuppofe the truth of their doctrine, who afcribe 
to God, in relation to every man, an eternal, 
unchangeable and inconditionate decrée of e- 
lection, or reprobation. Yet concerning the 
controverfies betwixt the Calvinifts and the 
Remonftrants about predeftination, and the 
coherent doétrines, it were improper to give 
you here my fenfe. Thofe, that are truly pious 
of either party, are perhaps otherwife looked 
on by Ged than by one another, as contend- 
ing, which of God’s attributes fhould be moft 
refpected; the one feeming to affirm irrefpective 
decrees, to magnify his goodnefs; and the 
other to deny them, but to fecure the credit 
of his juftice. And even in honouring the 
fame attribute, his goodnefs, thefe adverfaries 
feem rivals, the one party fuppofing it beft ce: 
lebrated by believing it fo irrefiftible, that to 
whomfoever it -is intended, he cannot but be 
happy; and the other thinking it moft extolled 
by being believed fo univerfal, that it will make 
every man happy, if he pleafes: the one party 
electing to honour. free-grace, by affigning it 
(as to men) an unlimited vaft extent; as the 
other does, by afcribing it an infallibly victori- 
ous degree. But though my hafte, and the 
nature of my theme make me decline the con- 
troverfies about predeftination ; yet fince the 
doétrine, that maintains it, is not only by al- 
moft all the reft of mankind, but by the reft 
of the proteftant churches themfelves, (the 
Lutherans, and divers learned divines of the 
church of England) not only rejected, but de- 
tefted as little lefs than blafphemous, (as in- 
deed they, that judge it an error, cannot but 
be tempted to think it a dangerous one, and 
of very pernicious confequence, fo far forth as 
its fequels are permitted to have influence on 
men’s practice) I think it not amifs to adver- 
tife you, that the doétrine of predeftination is 
not neceflary to juftify the freenefs and the 
greatnefs of God’s love. For fo confpicuous 
and refulgent a truth is that of God’s being 
the author of man’s felicity, that the difpute 
betwixt the Calvinifts and Arminians is not fo 
much concerning the thing, as concerning the 
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manner of its being proffered ; the former af- 
firming grace to be irrefiftibly prefented ; the 
latter, though they deny it to be irrejectable, 
yet granting, not only that it is altogether free 
and undeferved, but alfo, that the proffer is 
made, both with a power enabling thofe, to 
whom it is rendered, to accept it, and with 
fuch engaging invitations, that man at his firft 
converfion need contribute nothing to his feli- 
city, but the not wilfully refufing it, and may 
more properly be faid to owe it unto God; than 
the beggar to owe his alms to his reliever, 
though he opens his hand to receive it ; which 
he might have declined to do, if he would 
have wilfully courted his own prejudice. Chrift 
paid 4 ranfom to redeem us, itis true, and he 
is therefore called, the Lord that bought us: 2 Perii.s. 
but it was God’s free goodnefs, both to pro- 
vide us that Chrift, and to accept of that ran- 
fom, neither of which he was obliged to do; 
and therefore the {cripture afcribes it not to 
the juftice, but to the love of God to the 
world, that he fent his only begotten Son to re- John iii. 
deem it: and St. Paul in the fame text tells us, '° __ 
both that we are juftified, dupeav r9 ood yapiTt, Rom. iit. 

freely by his grace, and yet that it is, dia ric “* 
amorutpocens, through the redemption, (purchafed 

for a ranfom; the original word Englifhed re- 
demption relating to the price paid for the 
redeeming of captives) that is in Fefus Chrift. 

It is confeffed on all hands, that merit muft be 
difclaimed, and thofe that feem to expect fome- 
thing from God asa due, acknowledge, that if 
his promifé did not, their actions could not, 
make it fo; and that it is to his mercy they 
owe the night they have to. confide in his 
juftice, St. Paul,who having fought the good 2Tim. 17. 
jight, finifhed his courfe, and kept the faith, ex-i, % 
pected @ crown of righteoufne/s from the Lord, 
under the notion of the righteous judge; yet 
tells us, that by grace we are faved; through Eph. ii. 8. 
faith, and that not of our felves, itis the gift of 
God. Whofe promifes, now they are made us, 
allow us indeed to expect heaven from his juf- 
tice; but the making us thofe great and precious 2 Pet. i. 4. 
promifes, (as St. Peter juftly ftyles them) muft 
be acknowledged the pure effect of bis free and 
undeferved goodne/s ; which to believe infinite, 
we need but confider the difproportion betwixt 
{uch a recompenfe as eternal glory, and the 
Jeaft imperfect performanfes of ours: which 
though they needed not pardon, could not at 
leaft challenge any reward from him, who, as 
dur Creator, has fuch aright to exaét of us 
what fervices he pleafes, without propofing us 
any recompenfe, that our exacteft obedience to 
all his commands would yet leave us to con- 
fefs our felves unprofitable fervants, who have Lue xvii. 
done but what it was our duty to do ; and what, Io. 
if we had not done, we had given God, who 
had the power, the nght and provocation to 
punifh us. And indeed, fo confcious are men 
generally (if not naturally) to their being be- 
holden to God for their felicity, that even 
thofe, that miftake or oppofe his way of doing 
them good, will yet be fure to find out fome 
notion or other, under which they may con- 
ceive themfelves God’s debtors for his bleffings. 

That the more fober fort of Romifh catholicks 
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themfelves afcribe not fo much to merit, (pro- 
perly fo called) nor fo little to God’s grace, 
as the more quarrelfome writers of their party 
have given the more eager difputants of ours 


oufnefs of his to us, both in the prefent and the 
future life. And firft, even in this world we 
owe God no lefs than all the goods we poffefs. 
Weowe him both whatwe have, and that weare: 


for we may fay truly of God with the Pfalmit, pg), 
It is he that bath made us, and not we our felves.3. 
And we were not only in his hands fo like Inj. }.i, 
clay in the potter's, that he might have made 8. 


occafion to réproach them, were perhaps no 
difficult tafk to madnifeft, if my hafte would 
give me leave. That the Arminians own the 
freenefs and unmeritednefs of God’s grace, the 


*£ pecially Remonftrants * confeffion and apology are very 
pcs xvii careful to fatisfy the world. And even the 
Ps 9 Socinians, (how profperoufly I determine not) 


are not a little, or uninduftrioufly follicitous to 
free their erroneous doétrine of juftification 
from the objected guilt of its tendency to draw 


Hab. i. 26.the imbracers of it to /acrifice to their own nets, 
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and thank themfelves for their felicity. Which 
brings into my mind a paffage, that I lately 
read in one of the chief modern upholders of 
that fect, Schlichiingius ; who is wont, in my 
opinion, where his fubject will bear it, to dif- 
courfe as fairly and as rationally as almoft any 
writer that I have met with of his perfuafion ; 
and who labours to reconcile Socinus his doc- 
trine with the freenefs of God’s grace, by con- 
fiderations, which, not to injure him, I fhall 
prefent you with in his own words. 4d retun- 
dendam vero (fays he, difputing againft the 
learned Meifnerus) arrogantiam juftificatorum,{S 
ne dicant fe meruiffé gratiam, non eft neceffe fer- 
vum in homine arbitrium induceré; non debet 
virtustolli, ut tollatur arrogantia. Sufficit, 1. 
Quod nec velle nec perficere poffint, nifi Deus & 
voluntatem excitet, &P vires augeat. 2. Quod ea, 
que divinis adjuti viribus faciunt, nullo modo 
disnitate €P pretio divine gratia refpondeat, fed 
infinite intervallo ab ea abfint. Nay, though 
the modern and degenerate Jews be, upon the 
{core of being the great’ patrons of man’s free- 
will, not caufelefly efteemed the great oppugners. 
of God’s free-grace; yet both from their fa- 
mous Rabbi, and my learned acquaintance, 
Manaffeh Ben-Ifrael, and from divers others of 
their moft eminent writers, has the truth fome- 
times extorted confeffions, which, though 
made upon erroneous grounds, were fot very 
far fhort of orthodox. To which purpofe I 
remember, that a Jewifh profeffor of Hebrew 
(who affifted me in my ftudies of that myfte- 
rious tongue) being, as the reft of his nation, 
an eager and peremptory champion of free- 
will, conceived, that even that liberty, which 
to us feems leaft to indebt men to their Cre- 
ator, did tranfcendently oblige him unto God. 
For, one day that we were privately and free- 
ly difcourfing together of matters of religion, 
he told me, he thought men owed more to 
God’s goodnefs, than the very angels do. For, 
faid he, whereas God, without any good work 
of theirs, but purely out of his goodnefs, con- 
ferred on them that bleft condition they en- 
joy, by giving man a free-will, by the good 
ufe of which he may glorify his Maker, when, 
by abufing it, itis in his power to difhonour 
him; he allows man that higheft fatisfaCtion 
and privilege, of co-operating fo his own 
felicity. 

Awnp now, Lindamor, we are arrived at the 
jJaft property, which qualifies God the fitteft 
objeét for our love, which is, the advantage- 


us any thing; but we were fo purely that ne- 
gative, from whence we were extracted, that 
he (if he had pleafed) for ever might have 
left us to our firft nothing.’ His love is the 
firft original and fountain-bleffing; all the reft 
are but as pipes (and inftruments) to convey, 
and ferve but to hand it to us. Your wit wins 
you applaufe, your induftry heaps you up trea- 
fures; be it granted. But who gave you thit 
wit ? and did both give and profper that boaft- 
ed induftry ? Certainly, God as much gives us 
all the goods we pofiefs, as he that gives~a 
begear a thoufand pounds, gives him the 
clothes, and meat, and all the bravery it helps 
him to.” But befides thefe more obvious pre- 
fents of God’s bounty, we enjoy other eftects 
of his goodnefs, which, though by the cufto- 
marinefs of their being pofleffed, they prove 
Iefs confpicuous than the other, yet grow no 
Iefs prized, when the want or lofs of them 
makes us fenfible of the true value of them, 
Had I the leifure, Lindamor, to lead your 
thoughts with me to the galleys, and fhew you 
there thofe wretched captives, that are chained 
to the oars they tug at, and though expofed 
to all the miferies and hardfhips of a tempeftu- 
ous fea, liave oftentimes caufe given them, by 
their barbarous ufage afhore, to fear the ocean 
lefsthan any port,fave death. Could Idrawfrom 
you the curtains of fick and dying men, and 
open to you that fad fcene, where fome pine 
and languifh by diftempers; that deprive them 
Of all joys, advantages, and (what 1s more con- 
fiderable) ufes of life, before they eafe them of 
life it felf; others breathe rather than live, per- 
petually tormented either with their difeafes or 
phyfick to protraét a wretched life, upon terms 
that turn it into a trouble; and others ftrus- 
gling with the rude pangs of death, are yet, 
perchance, lefs tormented by them, than by the 
fad profpect of their forrner hfe, and the re- 
membrance of thofe criminal pleafures, which 
yet it perhaps lefs troubles them that they muft 
now forgo, than that they once enjoyed them, 
Should 1, Lindamor, bring you into hofpitals, 
and fhew you there the various fhapes of hu- 
man mifery, and how many fouls, narrowly 
lodged, *(if I may fo fpeak) in fynecdochical 
bodies, fee their earthen cottages moulder away 
to duft; thofe miferable perfons by the lofs of 
one limb after another furviving but part of 
themfelves, and living to fee themfelves dead 
dnd buried by piece-meal. Should I, to dif- 
patch, Lindamor, thew’ you all the feveral com- 

janies of mourners, that almoft make up man- 
kind, and difclofe to you, how copious fhowers 
of tears do almoft every where water (not to 
fay overflow) this vale of miferies ; you would, 
perchance, fee caufe to think, that God's priva+ 
tive (if I may fo fpeak) may contend with his 


pofitive favours; and that you owe little lefs 
ve for 
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for what you are not, than for what you afe, 

to that difcriminating mercy of his, to which 

alone you owe your exemption from miferies, 

as great as the bleffing it confers on you. For, 
2Cor. iv. who maketh thee to differ? is a queftion, that 
7 may be as well afked in reference to our exter- 
nal, as to our fpiritual condition. Which in- 
vites me to mind you, Lindamor, that you are 
yet more engaged to God’s love for protect- 
ing you from thofe grofs vices, that dishgure 
moft men’s minds, than from thofe lefs dan- 
gerous, though more refented difeafes, that dif- 
temper their bodies. 

For, ambition, luft, avarice, revenge, and 
even that vain converfation, which young gen- 
tlemen are generally pleafed to think fo inno- 
cent, are really more formidable and pernicious 
difeafes and calamities, than thofe, that reduce 
men to take phyfick, or thruft them into 
hofpitals. To evince the truth of which para- 
dox, I hope I hall not need to mind you of 
judging of the dangeroufnefs of difeafes by the 
noblenefs of that part affected, fince I can tell 
you, that he, that cannot etr, feems daily to 
juitify our affertion, by inflicting ficknefs and 
the fharpeft outward calamities on his own 
deareft children, to preferve them from the 
contagion of fin, or cure them of the unfilial 
habitudes of it. And therefore, fince, when 
we fee atender mother apply a painful cauftick 
to the neck of her favourite-infant, threatned 
by the apoplexy, we fcruple not to conclude, 
that fhe thinks the trouble of an iffue, an evil 
inferior to the convulfion fit: fo when we fee 
our heavenly father fends infirmities and croffes, 
to refcue thofe he loves, from the contagion 
or dominion of fin; we may fafely conclude, 
he thinks affection a lefs evil than guilt, fince 
he is too wife and indulgent a phyfician to cure 
with a remedy worfe than the difeafe. In the 
eighth of Deuteronomy, there is a caution given 
the Iftaelites, left profperity (which is wont to 
be a kind of Lethe, that makes men forget all 
but their enjoymeénts) fhould make any of them 
fay in his-heart, my power, and the might of 
Deut. vii. ”y Vand bath gotten me this wealth. But (faith 
17,18. my text) they fall remember the Lord their Gods 

for he it is, that giveth them power to zet wealth. 
It is not the revolting Ifraelites only, of whofe 
ignorance of his bounty God may complain, as 
he did by the prophet, by whom he faid, 
Hof. xi. taught Ephraim to go, taking them .by their 
5 arms, but they knew not that I healed them: 
and there are but too many, of whom he might 
Hof. i. 8, fay, as he did by the fame prophet: For /he did 
a: not know, that I gave her corn, and wine, and 
oil, and multiplied her filver and her gold, which 
they prepared for Baal s tberefore will I return 
and take away my corn in the time thereof, and 
my wine in the feafon thereof, and will recover 
my wool and my flax given to cover her nakedne/s. 
And this will make way for the defign I had 
to recommend the advantageoufnefs of God’s 
love, by faying, that as for {piritual goods, he 
gives us in this life fo rich an earneft of ex- 
pected joys, that even the earneft is a ftock 
large enough to fubfift with comfort on, and 
really out-values and tranfcends all thofe mo- 
mentary pleafures, it requires us to forfake, to 
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Keep up a title to eternal ones. But to par- 
ticularize God’s mercies to us in this very lifes 
would certainly take up a confiderable part of 
it. And yet the love God bears us dies not 
with us, nor doth (a8 men’s affections) either 
endure a funeral in our tombs, or furvive only 
in a ufelefs grief, (or an efteem as bootlefs.) 
No, God’s love is fo far from refembling the 
ufual fort of friends, who, when they have ac- 
companied us to the grave, do there leave us; 
that, like the,angels, that carried Lazarus’s foul Luke xvi; 
to Abraham’ s bofom, its officioufnels begins then 22. 
moft to appear, when our dark eyes are clofed, 
and is then trueft to the beloved foul, when 
fhe forfakes the body; giving each bleffed faint 
caufe to fay of God, what Naomi did of Boaz, Ruth ii. 
that be hath not left off his kindne/s to the liv- 20. 
ing, and to the dead, Now, indeed (fays our 
Saviour’s favourite) are we the fons of God, and 1 John iil. 
it doth not yet appear what we feail bes but we* 
know, when he fball appear, we fhall be tike 
him. This bleffed expectance muft be now 
my theme, becaufe the narrow limits, which 
my defign hath placed to this difcourfe (of the 
advantages accruing from God’s love) will 
leave no more room untaken up by heaven. 
But, Lindamor, before I proceed to fet forth seg. 19: 
to you thegreatnefs of the felicity referved forus 
in heaven, it will, I fear, be requifite tomind you 
of the lawfulnefs of having an eye to it. For ma- 
ny, not undefervedly, applauded preachers have 
of late been pleafed to teach the people; that to 
hope for heaven is a mercenary legal, and there- 
fore unfilial affeétion. Indeed, to hope for hea- 
ven as wages for work performed, or by way of 
merit, in the proper and ftri¢t atception of that 
term, were a prefumption, to which none of the 
divines, we diffent from, can be too much an 
enemy, nor perhaps more fo than am. But to 
take in God’s bleffings among the motives of 
loving God, is, but to do as he did, who faid, JPfcxvi.1. 
leve the Lord becaufe he hath heard my voice and 
my fupplications ; and to look upon the joys of 
heaven, to comfort and fupport us in the hard- 
fhips and loffes to be undergone in our journey 
thitherward, is to imitate no worfe a man than 
Mojfes, of whom it 1s faid, that be efteemed the 
reproach of Chrift greater riches than the trea~Heb. xi. 
fares in Eoypt, for he had refpeé?, or turned his°: 
eye, (amiGrere) unto the recompenfe of the reward. 
Itis indeed, Lindamor, a happy frame of mind, 
to be able to love God purely for himfelf, with- 
out any glance at our own advantages. But 
though I dare not deny, that it is poffible to at- 
tain to fo high and difinterefted a kind of love, 
yet Ithink, that that excellency fuppofed to be 
vouchfaféd to fome men, is not by the {cripture 
exaéted as a duty from all men. Were all 
the recompenfe of piety of a worldly na- 
ture, and to be here received, the actons ini- 
vited to, by the intuition of it, might pafs 
for mercenary. But when heaven is chiefly 
hoped for, as it will admit us unto the fru- 
ition of God himfelf in Chrift; and that the 
other joys expected there are fo far from being 
of a fenfual or a worldly nature, that they are 
knownnotto be attainable,till by death, the fen- 
fes and bodies themfelves, andall the merely ani- 
mal faculties be abolifhed: for a heaven fo con- 
fidered 
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fidered, I fay, to forgo readily all the plea- 
lures of the fenfes, and undergo chearfully all 
the hardfhips and dangers, that are wont to at- 
tend a holy life, is, Lindamor, fuch a kind of 
mcrcenarinefs, as none, but a refigned, noble, 
and believing foul is likely to be guilty of. If 
I fhould fay; that fear itfelf, and even the fear 
of hell, may be one juftifiable motive of men’s 
actions, though I fhould propofe, what thofe 
Tam reafoning with would think a paradox ; 
yet I fhould perhaps hold forth therein no 
#eb.iv.1. more than the fcripture does, Let us therefore 
jear, (fays the writer to the Hebrews) Jef a 
froinife being left us of entering into bis reft, any 
of you fhall feem to come foort of it. And no 
lefs eminent an herald of the gofpel than St. 
Paul, who fuccefsfully maintained the evange- 
lical againft the legal fpirit, thus profeffeth of 
1 Cor.ix. himfelt,; [keep under my body, and bring it into 
27. Juljection, left by any means, when I have preach- 
ed to otvers, I myfelf foould be a caft-away. 
And it was not to flaves or hirelings, that 
Gu-. xii, Chrift direéts this admonition; J fey unto you, 
4, 3. my friends, be not afraid of them, that kill the 
body, and after that have no more that they can 
do: But Iwill forewarn you whom you foall fear ; 
fear bim, which, after be hath killed, hath power 
to caft into bell, yea, I fay unto you, (a ge- 
mination, which the prefent controverfy fhews 
not to have been caufelefs) fear him. Where 
the paraphrafe given of God is not barely de- 
{criptive, but ratiocinative, (to borrow thofe 
terms of the fchools) in warning us not only 
whom we fhould, and fhould not fear, but 
why we fhould fear the one, and not the other. 
As when St. Paul fays, I know whom I have 
trufted, he means what manner of perfon, how 


1 Pet. ix, Seithful (as St. Peter elfewhere calls God)’ 


19 and bow omnipotent: whence immediately he 
2 Tim. i adds, 4nd I am perfuaded, that be is able to keep 
12, that which I have committed unto him againft 
that day. More texts of the fame import 
might be added, if the defign of thofe already 
alledged were other than to facilitate the ad- 
miffion of the more plaufible truth we have 
been making out, and which to us feems very 
clearly held forth in thofe and the like fcriptures, 
which are therefore cited out of the new tefta- 
ment, that they might have the greater autho- 
Phil. iii, mty with one fort of our antagonifts. J prefs 
i: toward the mark of the prize of the high calling 
Rey. xxii Of God in Chrift Fefus. Bleffed are they, that do 
14. his commandments, that they may have right to 
the tree of life, and may enter in through the 
1 Tim. vi. £22e5 into the city; laying up in ftore for them- 
19. Jelves a good foundation againft the time to come, 
that they may lay bold of eternal life. To them, 
who by patient continuing in well-doing, [eek 
for (Garoves) glory, and honour, and immortali- 
lity, eternal life. And of Chrift himfelf, whofe 
love to God is queftionlefs filial and unequalable, 
Rom ii. it is faid, Looking unto Fefus the author and 
7. _ fanifber of our faith, who, for the joy that was 
Heb xi. fer before him, endured the crofs, defpifed the 
7 foame, and is fet down at the right hand of the 
throne of God. Nor fee I, why it fhould be 
unfilial for a child of God to further the raifing 
of thofe paffions, which his heavenly Father in- 
tends to have raifed in him, upon the fame 
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grounds and motives, that God is plealed tu 
employ to excite them. And fince the ferip- 
ture feems plainly to invite our hopes, by re- 
cording St.Paul’s having faid, Every man, that 1 Cov. ix. 
firiveth for the maftery, is temperate in all things ;*5- 
now they do it to obtain a corruptible crown, but 
we am incorruptivole: And by reprefenting our 
Saviour himfelf, as faying in one place, Re- agar y. 
joice, and be exceeding glad, fer great is your 13. 
reward in heaven: In another, Be thou faith-Rev. ii. 
ful'unto death, and I will give thee a crown of 10. 
fife. And in divers others fpeaking to the 
like purpofe; fince, I fay, the fcripture feems 
thus to allure our hopes, would it not be a kind 
of accufing it of an aptnefs to delude and en- 
{nare us, to teach, that it propofeth to us the 
powerfulleft objects to incite our paffions, if 
it be finful to cherifh and harbour the paffions 
naturally belonging to. thofe objects? And cer- 
tainly, Lindamer, fince God, who, as our 
Creator, knows the frame and conftitution of 
man’s foul; incomparably better than he him- 
{:lf, is pleafed to deal with our hopes and our 
fears, to engage us to his fervice; it very ill 
becomes us, either to quarrel with his me- 
thods of working on our fpirits, or to reject 
any help,which he has been pleafed to afford a 
piety, which, for aught ever I could obferve, 
does even in the beft men find refiftance enough 

to keep any help, that can be employed to pro- 
mote it, from being fuperftitious. And truly, 
the animating or difcouraging influence, that 
hope, or the want of it, is wont to have upon 
our endeavours, makes me very apprehenfive, 
that fince the enlivening hopes of heaven are 
not able to make moft men’s endeavours other 
than very languid, the forbidding thofe fup- — 
porting hopes would foon weaken and decreaie 
our endeavours into none at all. - 

Bur, Lindamor, though I may perhaps have Sef. 20. 
taken fome pains in ftudying controverfial di- 
vinity, yet I take fo little pleafure in writing of 
it, that though not only a feafonable duty to 
truth, but a neceffary one to the enfuing part 
of this difcourfe, have preffed me to ferve in 
this caufe; yet I fhall perhaps obtain your par- 
don fooner than my own, for having thus long 
fufpended the difcourfing to you of the advan- 
tageoufnefs of God’s love to us, as it gives us 
here a right, and will hereafter give us admiffion 
to heaven; heaven, the bright feat of fo much 
happinefs, that we fhall {carcely count amongft 
our joys, that heaven is the feat of them. 
There the excellency of the poffeffed goods 
fhall as much difappoint our expectations, as 
in Other -fruitions the emptinefs is wont to do. 
The Apoftle tells us, that eye bath not feen, nor 1 Cor. 
ear beard, neither have entered into the heart of'i- 9. 
man, the things which God bath prepared for 
them that love him. Such pure refined 
delights not only ftoop not unto fenfe, but are 
fublime enough even to tranfcend imagination. 
When fancy hath formed and fhaped the per- 
fecteft ideas, that its abftractions can make, 
of bleffednefs,; our own more happy experien- 
ces of greater muft difabufe’ us, when we 
come to heaven; which is a foil, whofe fruit- 
fulnefs is fo confined to joy, that even our dif- ° 
appointments and miftakes fhall there ae 
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bute to our happinefs; which will fo much 
partake of his immienfity, whofe gift it is, that 
you fee the Apoftle gives it a negative defcrip- 
tion; and to create in us apprehenfions ‘unde- 
rogatory from what we fhall poffefs, not only 
removes our thoughts from all we do enjoy, 
but exalts them above all that we can fancy. 
At which way of proceeding, that you may 
the lefs wonder, Lindamor, be pleafed to con-a 
fider, that in heaven our faculties fhall not only 
be gratified with fuitable and acceptable objects, 
and confequently our capacities of happinefs 
as well increafed as filled. A child not yet re- 
leafed out of the homely prifon of the womb 
cannot there poffibly frame ideas of thofe de- 
lights, which will be afforded him by the pleaf- 
ing noifes, and the glittering objeéts, that will 
prefent themfelves to him after his birth. And 
the fame child, whilft he continues in his non- 
age, though he may with delights look upon 
emblems finely drawn and- painted, and may 
take fome pleafure in beholding the neat and 
furprizing characters and flourifhes of a Greek 
and Hebrew bible curioufly printed ; yet he-can- 
not then imagine the pleafuré the fame objects 
will afford him, when age and ftudy fhall have 
ripened and inftructed his intellectuals, and 
made him capable both of underftanding 
and relifhing*the excellent moralities, couch- 
ed in thofe ingenious emblems, and the pro- 
found and faving myfteries, wherewith that 
divine book; the fcripture, (efpecially in its 
oripihal tongues) does, to an intelligent and 
réligious perufer, appear replenifhed. Such a 
‘double advantage, Lindamor, among others, 
the admiffion into heaven brings thofe, to 
whom that bleffing is vouchfafed: for befides 
that fet of objects, (if I may fo fpeak) fo new 
and fo peculiar’ to heaven, that their ideas could 
never enter into men’s thoughts before their 
admiffion there; befides this, I fay, our then 
enlarged capacities will enable us, even in ob- 
jects which were not altogether unknown to us 
before, to perceive things formerly undifcerned, 
and derive thence both new and greater fatif- 
factions and delights. Wonder-not, Lindamor, 
that in mentidning the joys of heaven, I ufe 


the ‘expreffions I -find lefs detractoty from a- 
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true magnitude; fo mentioning to you the fe- 
jicities of heaven, I think it not unlawful or 
improper to endeavour, by  reprefentations 
tranfcending what they appear, to give you no- 
tions lefs inferiour to what they are. 

In heaven, then; we fhall tafte happinefs 
enough, to enable us to reétify the definition 
of it. We may there be inftructed, how to 
namé and rate all goods, by thofe that will con- 
centre into the felicity we fhall pofiefs, which 
fhall be there made up of the confluence, _per- 
fection, and perpetuity of all truejoys. For 
heaven will make us happy, not (as philofo- 
phy pretends. to do) by the confinement, but 
by the fruition of our defirds; which fhall nei- 
ther fail in the choice of th¢ir objects, nor 
mifs of the enjoyment of them, but be both 
unerringly juft, and infallibly accomplithed ; 
in the former of which properties, (as our then 
rectified reafon will comfider things) we fhall 
think our felves happier (yet) than in the latter, 
We fhall there refemble the faints we here ad- 
mire, and fhall not only fee, and be like thofe 
pious worthies, whofe virtues eclipfe theirs, 
which among: the heathen deified lefs deferving 
heroes; thofe-excellent perfons, that did as well 
ennoble as inftruét mankind, giving us caufe 
to blufh, that we are men, and whofe ftories 
have the unparallelled honour of being recorded 
by infpired pers; thofe fpiits, I fay, of su/t 
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men made perfec?, as thei{cripture terms them, Heb. xii. 
fhall be our conftant andfamiliar company, in- 73- 


to whofe bleffed fociety we fhall not only be 
welcome, but increafe it. In heaven, we {hall 
have a bleffed and familiar converfation with 
thofé famé glorious fpirits, whofe nature doth 
inveft them with fuch a luftre, that all the dif- 
advantage! of their difguifes, when they appear 
tous, doth fcaree fuffice to confine our raptures 
to refpeéts below idolatry, and darken them 
into objects for our wonder, not adoration. 
There-we fhall fee (a fight worthy .dying for) 
that bleffed Saviour,'of whom the fcripturedoes 
fo niuch and fo excellently entertain us, and 
who having done and fuffered fo much for us, 
does fo highly deferve of us, both upon the 
{core of his infinite‘perfections, and upon the 
account of hig ineftimable benefits. Yes, there 


fhall we fee -that'holy. and divine perfon, who, tReyju- 
when he vouchfafed -(as his favourite-difciple¢,, 2, 7. 
fpeaks)' ta pitch bis tent among us, and dwell piv, 

with men‘on ‘arth, to fit them by his merits oe 


theme, as much above ‘our praifes, as the 
heaven théy-aréenjoyed in is above our heads. 
For, though fuch expreffions' may feem‘fome+ 
what tumid and afpiring, and fitter much for 


one thatcelebrates, than for one that but afferts; 
yet cannot I fctuple to ufe feefning’ hyperboles 
in the mention of felicities, which make the 
higheft hyperbélés but feeming ones. For 


thofe joys, Lindamor, of heaven, are like its: 


ftars,whiéh, by reafon of our remotenefs from 
them, appeat extremely little, though really 
in themfelves they are fo vaft, that a lefS than 
the largeft is by odds greater than the biggeft 
objet upon eatth, nay, than the whole earth 
itfelf. And therefore as if I were to take you 
with me to contemplate the planets, I would 
fhew you them through fuch a telefcope, as by 
aereatning thofe bright objects incomparifon of: 
whatto an unaffifted eye they appear, doth fome- 
what leffen the difadvantage of remotenels, 
a ee them with lefs detraction from ther. 
OL, i, 


and example to dwell with him inheayen} di 

fo admirably: mix an awful majefty with an 
humble meeknefs, and the -affumed infirmities 
of his human nature with the {feafonable co- 
rufcations of his: divine; and..expreffed in his 
whole “life fo perfect andiexemplary a virtue, 
and yet fo much fweetnefs and geritlenefs to- 
wards thofe afpirers ito it, that were the moft 
fhort of it; that the Jews themfelves could fay 


ofthim, that he bad’ done all: things well; and ,, 


his wery enemies, that were: employed to ap- 
preliend him as a mulefactor, confeffed even’ 


a 
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to thofe} that! fent them'to do fo, that sever John vii. 
man fpake like him. And his Apoftles, who 46. 


had moft oppoftunity to pry narrowly into his 
actions, and were of a candition and breeding 
very unlike tovinfufe into them heraick refo- 
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lutions, did, in fpight of the frequent reproofs 
their failings extorted from him, and of the 
hardfhips that attended his fervice, think even 
death it felf in his company, more eligible, 
than life led out of it; Jet us alfo go, that we 
may die with him, (ays even the diftruftful 
Thomas to his fellow-difciples.) But, Linda- 
mor, we fhall there fee the Son of Ged, not in 
that form of a fervant, which he put on that he 
might fuffer for us, and exercife his prieftly 
and prophetick function here below; but in 
that regal ftate and condition, which belongs 
to him by virtue of his kingly office; on 


bim, there is no beauty that we fhounld defire, 
But we fhall fee him encompaffed with fo much 
majefty, and fhining with fo much of his ge- 
nuine {plendor and beauty, that we fhall de- 


fervedly efteem him Nephle, the Admirable. ts. ix. 6. 


Andour ravifhed fouls fhall, by themore atten- 
tive contemplation of him, but find more caufe 
to imitate the fpoufe in Selomon’s myftick epi- 
thalamium; who having dwelt upon the beauty 
of the feveral parts, that concurred tothe ac- 
complifhing the divine bridegroom, exclaims 
In an epiphonema, very contrary to the ex- 
preffion lately mentioned in the prophet, he is 


altogether defires, or by an iAebraifm, mo/t de- Cant. y. 
fable, which our Englifh renders be is alto- 10. 
gether lovely. His eyes will there appear as 

St. Jobn reprefents them, of active fire, and Rev. i. 
will into the willing breafts of the ravithed be- 14- 


whofe fcore he is ftyled in the {erpture, King of 
ix. Kings, and Lord of Lords, all power or autho- 
rity being (as himfelf fpeaks) given him both 
in heaven and in earth, And how nobly at- 


Mat. 1.13. 


Luk. 1. 


Heb. 1. 6, 


tended may we fuppofe this divine monarch 
to be in his exalted condition in heaven, when 
in his ftate of humiliation on earth, whilft he 
was in the wilderne/s among the wild beafts, the 
angels are recorded to have miniftred unto him; 
and whilft he lay fwathed in a homely manger, 
the multitude of the celeftial hoft were heard to 
folemnize his miraculous birth, aceerding to 
that paflage of the writer to the Hebrews, when 
he bringeth in the firft-begotten into the world, 
(he faith) and let all the angels of God worfbip 
him! And yet fuch confiderable and noble crea- 
tures thofe immaterial intelligences, called an- 
gels, are, that one of them in one night was 


‘holders fhoot flames as pure, as holy, and as 


deathlefs, as thofe fathers of the church, who 
believed not the angels altogether incorporeal, 
may be fuppofed to have conceived the fera- 
phimsto confift of. Certainly, fince (as the 
{cripture informs us) it never entered into the 
heart of man, what God hath referved in heaven 
for thofe that love him; that glory can be but 
impertectly expreffed bythe bare epithet of in- 
conceivable, with which God rewards the me- 
ritorious fufferings and obedience of that only 
begotten fon of his love, for whofe fake he is 
pleafed to confer on fo many thoufands of men 


unimapinableglories. He, that vouchfafes even Dan, xij. 
to many of his fervants a brightnefS like that of3. 

the ftars, will fure communicate a more radi- 

ant luftre to the fun of righteoufnefs, that only Mal. iy.2, 
fon of his, whom (to borrow infpired expref- __ 
fions) be hath made heir of all things, by whom Heb ; . 
alfo he made the worlds: who being the bright- 3. ‘ 


able to deftroy above a hundred and fourfcore 
thoufand men in the blafphemous Senacherib’s 
impious camp. And fo much majefty and 
fuperiority does their nature give them in re- 
fetence even to the eminenteft of mortals, that 
when the undaunted 7o/bua had boldly chal- 
lenged one of them, that appeated to him. in 
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the likenefs of a man, and demanded, whom 
he was for; when he knew him to. be an angel, 
(unlefs he fuppofed him to be that promifed 
Meffiah, who is elfewhere called the angel of the 
covenant, aS it is in the original, and in the 
fame text the Lord) he alters his addrefs unto 
him into this fubmiffive one, What faith my. 
Lord unto bis fervant? And even wife and holy 
Daniel himfelf, wha was the fecond perfon of 
the world for power, and the firft for much 
nobler attributes, wifdom, and-underftanding, 
who faw fo many. governors of yaft provinces, 
and profeffors of admired magick, inferiour to 
himfelf, yet confeffes to the angel, that appear- 
ed.to him, that he: was confounded and difani- 
miated at his prefence, and adds, How can the 
fervant af this my Lord talk with this my Lord? 
We may fafely therefore expect, that we fhall 
then behold our Saviour, not in thofe difguifes, 


which disfigured him in their eyes, that only- 


cenfidered his fufferings; but in that trium- 
phant condition, wherewith they are now re- 
warded. ‘The thorns of his (now no more 
galling, but adorning) crawn will appear upon 
that radiant head. of. his more glorious, than 
thofé ofthe flaming bufh, wherein God ap- 
peared to Mofts. And we fhali:nor fee that 
defpicable form, which made the prophet fay, 


nes of bis glory, and the exprefs image of bis 
perfon, and upholding all things by the word of 
his power, when he had by himfelf purged our fins, 
fate down on the right band of the 
high, far above all principality, and power, 
and might, and dominion, and every name that 
2s named, not only in this world, but in that 
which zs to come. ‘Thereby exalting him not 
only above all éarthly princes and potentates, 
but even above the higheft orders of the fpirits 
of the celeftial hierarchy. 

But apprehend not, Lindamor, that this 
fublinie exaltation of Chrift will make him 
defpife the meaneft of his faints, or difdain 
communion with him. For, St. Pau/ affures 
us, that he was in the form of Ged, when he 
vouchfafed to take upon him the form of a 
feryant, to make us free: and fare, he that con- 
defcended {fo far, and ftooped fo low,, to. in- 
vite and to bring us to heaven, will not refufe us 
a gracjous reception there. In the days of his 
fiefh hé: was pleafed ta own Lezgrus, even in 
the difhonours of the grave, and vouchfafed 
him in_ that defpicable condition the glorious 
title of his friend; and when he defcended the 
Mount of Olives, all the loud acclamations of 
the glad multitude, that fang Ho/aunahs to him, 
and {trewed his way with their palms, their 
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veftments, and their praifes, could not divert yuk xix 
him from deploring, even with tears, Ferujalem’s 37, 38,41. 
approaching fate; and expreffing in the midit 

of 


(perfonating the generality of the Jewith na- 
tion contemporary withthe Meffias)—4e bath 
no form, nor cometine/s, and when we foall fee 
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of his triumphs, a concern for the very worft 

and ftubbornneft of his enemies. And, left it 

fhould be thought, that he was thus concerned 

for worthlefs mortals, only whilft he fhared and 

felt the miferies of their condition; give me 

leave to obferve to you, Lindamor, that imme- 

diately after his refurrection, whilft the fenfe of 

the fudden and unexampled change of his con+ 

dition was frefh upon him, and the remembrance 

of the Apoftles ingratitude in deferting him, al- 

moit as recent, he fticks not to give thofe very 

difciples, thatforfook him, the glorious title (and 

that a more familiar one than we find him to 

Matth. have allowed them on earth) of his brethren ; 

xxvili.10.4nd particularly fhews himfelf follicitous for 

Mark xvi.that Peter, who, in fpight of all thofe empty 

a: boafts, wherewith he not only feemed to. defy 

death, but Chrift’s prediction too, did not 

only forfake his Mafter, but denied him. He 

can in heaven be fo concerned for his diftreffed 

members here on earth, that not only he can 

Adtsvii. take notice of expiring Stephen, thorough that 

cloud of fatal ftones that battered down his pri- 

fon; and can, when Sau/ was perfecuting the 

Aésix. 4. vulgar Chriftians, cry out unto him, Sau/, Saul, 

why perfecutet thou me? as if he, and thofe 

In the fe- that love him, were but one; but in the mef- 

cmd and {ages he fends to the Angels or governors of 

shivd chap the feyen churches, he fufficiently manifetts, 
ters of the ie . A 

that finglé Chriftians may be as particularly in 

his thoughts, as if they had no other object: 

his greatnefs will not make his kindnefs lefs 

familiar, but, only more obliging; he,difdains 

Rev. iii. not, even after his afcenfion, to fay, Behold, 

ae: i ftand at the door and kuock, if any man hear 

my voice, and open the door, I will come in to 

him, and will fap with him, and he with me. 

That king, in the parable, by whom himfelf is 

reprefented, 1s pleafed himfelf to welcome each 

Matt. xxv. individual trufty fervant with a peculiar Euge, 

bone ferve, And in another parable he fcruples 

not to reprefent the great condefcenfions and 

familiarity, wherewith the Lord shall remune- 

rate the faithful and watchful fervant, by telling 

Loke xii. his .diftiples, Bleed are thofe fervants, whom 

37: the Lord, when be cometh, fall find fo watch- 

ing. Verily, I fay unio ydtty that be foall gird 

bimfelf, and will make them to fit down to meat, 

and will come forth to ferve them, At which 

expreffion you will. the lefs admire, if you con- 

fider, that befides that it is parabolical, and 

probably hyperbolical, and therefore not to be 

taken (as the French dpeak, au pied de la let- 

tre) ina ftriét fenfe; we find in the evangelical 

ftory, that our Saviour difdained not to con- 

verfe familiarly with publicans and finners, nor 

even to wath the feet of his own difciples. And 

fince he condefcended to fuch familiarity to 

thofe frail mortals, fo many.of whom were apt 

to turn the favours of God into wantanneds, 

we may the lefs admireat his gracious con- 

defcenfions to thofe, the finlefinefS of whofe 

condition will keep them from turning his 

vouchfafements into any thing, but occafions 

of joy and gratitude. Marvel not, Lindamor, 

as at an impertinency, that I appear fo folici- 

“tous to poffefs you with high apprehenfions of 

the fupereminent dignity and felicity of our 

Re ifach Saviour; and that in the lofrieit and 
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moft magnificent expreffions, the {Cripture af 
fords me, I have endeavouted to make out to 
you, that the bright fun of righteouthels is now 
grown uncapable of fuffering eclipfes, but fhines 
with unclouded and unequalled fplendor; and 
that we fhall in heaven (as the writer to the 
Hebrews fpeaks) /ee Fefus, who was made ayy 
Little (or fora fhort while, Bpaxv 11) lower thar 
the angels, for the fuffering of death, crowned 
with glory, and honour. For it will make hea~ 
ven more heavenly to us, to find him reigning 
there, who hath fuffered fo much for us; ahd 
for whom, if we ever come thither, we thall 
have fo much fuffered. For, fince our love 
will, as the reft of our furviving graces, be 
perfected and grow compleat in heaven; the 
ineffable happinefs of our dear Redeemer mutt 
needs bring an increafe to burs, commenfurate 
to the ardency of out love for him, and we 
fhall relifh no happinefs more than that, which 
is therefore ours, becaufe he is happy, and fup- 
pofes in him, what it confers on us. Befides 
that, fince the regal dignity, wherein (as Me- 
diator) he is inftated) may make us owe our 
falvation to his fentence, as well as to his me- 
rits; heaven itfelf will be ineftimably endeared 
tous, by ourinjoying it upon his account. I 
need not tell you, what a value lovers are wont 
to fet upon the leaft favours, that can be be- 
{towed on them by their miftreffes; and that 
oftentimes a worthlefs ribband, a bracelet of 
hair, or fome fuch trifle, that nothing can make 
precious but her pfefenting it, is highlier valued 
by the tranfported lover than the richeft pre- 
fents of nature, or of fortune. How great a 
bleffing muft it then be, Zindamor, to owe joys, 
that need not tndearine circumftances to merit 
the name of happinefs, to a’perfon fo beloved, 
that even heaven itfelf will bring more felicity 
to the amorous foul, as it is a proof of his love, 
than that it is 4 donative of his bounty: as 
paffionate brides do incormparably more value 
their wedding-ritps which their glad lovers 
give them, as pledges; thanas gold. It is faid 
of the perfecutetl and difgraced Apoftles, that 
they rejoiced to have been céunted worthy to fuf- resy Ale 
fer foame for bis name. But if they defervedly 
rejoiced to be allowed to fuffer for him, of how 
much joy fhall they have juft caufe, that are 
admitted td rian with him? His having fup- 
ported the hardfhips and ‘thé toils (for I muft 
not now call thei evils) te which our afflicted 
condition of mortality is expofed, does fo much 
alleviate thet, and refrefh us under them, that 
in this fenfe alfo 1t may be truly faid, that che te, yi. 5. 
chaftifement of our peace was upon him, and by 
bis hurts we are healed. But he that relieved 
us even by his érofs, will fure do more for us 
by his crown, when he fhall admit, and even 
invite, each faithful fervant to no lefs a bleffing 
than to enter into bis mafter’s joy. So rich a Matt.xxv. 
fource of happinefs did Chrift defign to make 21. 
himfelf to us in all his capacities and conditions 
that in heaven and in earth, it was, and wi 
be, his gracious and conftant imployment to 
fhare our gricfs, or impart to us his joys; and 
either leffen our miferies by his fufferings, or 
increafe our happinefs by his felicity. 

Expect not, Lindamor, that I fhould fo- 

lemnly 
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lemnly beg your pardon for this feeming excur- 

fion, till I come-to think ita digrefiion, to 

infift on the bleffednefs of Chrift in heaven, 
treating. of the happinefs, which thofe that love 

him will enjoy there. Wherefore, not to 

{pend time in imploring a needlefs forgivenels, 

I fhall proceed to tell you, Lindamor, that in 

heaven we fhall not only fee our elder brother 

Chrift, but probably alfo our kindred, friends, 

and relations, that living herein his fear, died 

in his favour. For, fince our Saviour tells us, 

Luke xx. that the children of the refurrecizen fhall be 
36. iselyero, equal to, or like the Augels; who yet, 
in the vifions of Danjeland St. fobn, appear 

to be acquainted with each other; fince, in the 

Luke xvi. parable of the miferable Epicure, and the happy 
beggar, the father of the faithful is reprefented 

as knowing, not only the perfon, and prefent 
condition, but the paft {tory of Lazarus: fince 

the inftructer of the Gentiles confidently ex- 

pects his converted and pious Theffalonians, 
iTheffii.to be 1s crown at that great day, when the ha- 
19,20. wing turned many to righteoufne/s, fhall, as the 
Dan. ii. fcripture foretels, confer a ftar-like and im- 
mortal brightnefs: fince (which: is chiefly 
confiderable) the knowledge of particular acti- 

ons, and, confequently, perfons, feems requi- 

{ite to the attainment of that great end of God, 

in the day of judgement, the manifeftation of 

his punitive and remunerative juftice: fince, I 

fay, thefe arguments, befides divers others, 

are afforded us by the fcripture, we may fafe- 

ly. conclude it probable, that we fhail know 

each other in a place, where, fince nothmg 
requifite to happinefs can be wanting, we may 

well fuppofe (at leaft, if we can imagine here, 

what we fhall think there) that we fhall not 

want fo great a fatisfaCtion, as that of being 
‘knowingly happy,j.in our other-felves, our 
friends. Noris this only probable, Lindamor, 

but it is not improbable, that thofe friends, 

that know us in heaven, fhall welcome us 
thither. For, fince Chrift affures us, that the 

very angels (though they be fo. far from be- 

ing related to our perfons, that they are fo- 
relgners to our very nature) receive acceffion 

Luke xv. of joy for arelenting finner, that by repentance 
z -hegins to turn, towards God; you will think 
it abfurd, that in a place whére charity fhall 

Cor. xiii.not only continue (as St. Paul fpeaks) but 
§ grow perfect, our dear friends fhould rejoice 
to fee us, not gly begin to turn to- 

wards God, byt come home to him. Nor is 

it unlikely, that gur tranfported fouls ‘hall 
_Jnutually congratulate each other, their having 

now fully efcaped.the numerous rocks, and 
fhelves, and quick-fands, and threatning 
{ftorms, and no lefs dangerous calms, through 

which they are at length arrived at that peace: 
ul-hayen, where innocence and delight (which 

are here fo feldom) matched) are infeparable 
companions, both ofeach other, and each bleff- 

ed refident. With -thofe friends we here la. 
mented, we fhall. there rejoice, And it will 

be but need, that the difcovery of each other’s 

virtues fhould bring; us to a mutual knowledge 

of our perfons; for otherwife, we thall be fo 
changed, that we thould never know our 
friends; and fhould fcarce know ourfelves, 
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were not an eminent increafe of knowledge a 
part of that happy change. For thofe departed 
friends, whom at our laft feparation we faw 
disfigured by all the ghaftly ‘horrors of death, 
we fhall then fee affifting about the majeftick 
throne of Chrift, with their once wile bodies Phil. iii. 
transfigured into the likenefs of his glorious %:. 
body, mingling their glad acclamations with 
the hallelujahs of thrones, principalities, and 
powers, and the moft dignified favourites of 
the celeftial court. I need not tell you, Lit’ 
damor, that we fhall be more juftly tranfported 
at this meeting, than was good old ‘Facob at 
that of his fon Fofepb, whom having long 
mourned for dead and loft; he found not on- 
ly alive, but a great favourite, réady to wel- 
come him to anunknown court. For, where- 
as the patriarch faid to his fon, Now Jet me Gen.xlvi. 
die, finee I have feen thy face; the feeing of 3° 
our friends in heaven will’ affure us, that 
we fhall for ever live with them there. ‘The 
te-union of friends being there as _privi- 
Jeged from divorce, as that of foul and body, 
(which {carce will be more ftri€t and fatisfacto- 
ry.) For, here indeed, if our friends do not 
allay our love or affe€tion by unwelcome a¢ti- 
ons, or their contagious futferings, we, com- 
monly doat on them to a degree, that, as it 
were, reduces God té deprive us éarly of them, 
and {natch our idols, and his rivals, from us. 
But there, our, on both fides, compleated 
graces will not only deferve, but allow a 
higher ftrain of friendfhip. The near contem- 
plation and fruition of the infinitely tranfcen- 
dent perfections of the Creator, keeping all 
our kindnefs to the creatures not only fubor- 
dinate to the love we owe to God, but ground- 
ed on it; as excited needles, when they ftick 
fafteft to each other, owe their union to their 
having both been touched by the load-ftone; 
to which they have therefore both of them 
{tronger inclinations, than either to the other, 

Tuere, probably, we fhall fatisfactorily sed. 24. 
underftand thofe deep and obfcure mytfteries 
of religion, which the profoundeft clerks, that 
love not to flattet themfelves, acknowledge 
they are unable fully to comprehend; being, 
after all the toil and induftry of their anxious en- 
quiries reduced to fit down with the Apoftle’s 
® Bzlor, in admiration of that depth, whofe Rom. xi. 
bottom they cannot fathom. There we fhall 33. 
underftand thofe obfcure paffages of (that di- 
vine book, and uncapable of flattery) the fcrip- 
ture, which, notwithftanding all that bold 
criticks, and learned expofitors, have attempt- 
ed to illuftrate it; does ftill continue, in many 
places, obfcure. ‘There, difcerning how ex- 
quifitely.the feveral parts of fcripture are fitted 
tq the feveral times, perfons, and occurrences, 
wherein their all-forefeeing author intended 
moft to \ufe them; we fhall diftetn not only 
a reconcileablenefs; but a friendfhip, and per- 
feét harmony, betwixt thofe texts, that here 
feem moft at variance; and fhall difcover not 
only the fenfe of the obfcurer paffages, but the 
requifitenefs of their having been written fo ob- 
{curely. That ftrange and peculiar, as well 
as’ otherwife cryptical method and ftyle of {crip- 
ture, which often cofts us fo much ees * 

n 


Hosted by Google ; 


2 Pet, iti. 


Seraphick Love. 


find it tational, we fhall there difcover to be 
admirable, and worthy ofits omnifcient author. 
There, I hope, we fhall have clearly expounded 
to us thofe riddles of providence, which have, 
but too often tempted, even good men, to que- 
ftion God’s conduct in the government of the 
world; whilft the calamities and perfecutions of 
virtue, and innocence, feem approved by him, 
who accumulates profperities on their criminal 
oppofers. There we fhall be convinced, that all 
thefe feeming irregularities, which the heathen 
thought fit to impute to the giddy whimfies of 
a blind female deity, are not only confiftent 
with God’s juftice and goodnefs, but are pro- 
duétions of it. And though fuch a belief do 
here, to intelligent perfons, feem perhaps a 
ereater piece of felf-denial, than to refrain 
trom wine, or gold, or miftreffes; yet in 
heaven it will appear as reafonable, as here we 
find it difficult. For, as Si/dad {peaks in Fob, 
We are but of yefterday, andknow nothing ; becaufe 
our days upon earth are but a foadow. And the 
fhortnefs of our tranfitory lives not permit- 
ting us to continue long enough fpectators here, 
to. fee above a fcene or two at moft of that 
creat play, acted by mankind upon the ftage 
of the world; it is no wonder we are apt to 
harbour finifter thoughts of the contriver of a 
plot, whofe neither beginning nor end we are 
acquainted with : which yet is little lefs inju- 
rious, than it were to cenfure the lofty trage- 
dian Seneca, or fome other matchlefs artift, 
having perufed but a piece of fome tragedy, 
whereof the latter part never arrived at our 
view. But, when once God’s whole plot (if I 
may fo fpeak) and conduct in the adminiftra- 
tion of the world fhall come to be difclofed ; 
all thofe revolutions and occurrences of em- 
pires, ftates, families, and particular perfons, 
which men are here fo prone to quarrel with, 
will there appear fo juft, fo requifite, and fo 
feafonable, that thofe very things, which here 
tempted us to deny God, fhall there engage 
us to praife him; and we fhall not fo properly 
be fatisfied with his providence, as ravithed. 
But efpecially, we fhall be tranfported with 
wonder. and gratitude, when God fhall vouch- 
{:fe to difcover to his particular fervants, the 
reafons of his difpenfations towards them, and 
make out to them not only the neceffity and 
juftice, but even mercifulnefs of thofe very af- 
flictions, that were moft imputed to his feve- 
rity, (no ftroke from God’s paternal hand, 
either lighting fooner, or falling heavier, or 
{taying longer, than the occafion, that extorted 
it, exacted) and convince them, that their hopes 
were never difappointed, but to fecure their 
title to better things than thofe they hoped for ; 
nor their inferiour interefts prejudiced, but 
for the advantage of their fupreme nes. Yes, 
all that unwelcome darknefs, that here fur- 
rounded our purblind underftandings, will va- 
nifh at the dawning of that bright, and (as 
St. Peter’s *. expreffion may be interpreted) 
eternal day; wherein the refolution of all thofe 
difficulties, which here exercifed (and perhaps 
diftreffed) our faith, fhall be granted us to re- 
ward it. And I muft profefs to you, Lindamor, 
(as unfafhionable as fuch a profeffion may 
Vou. I. 


feem in a gentleman not yet two and twenty) 
that I find the ftudy of thofe excellent themes, 
God’s word, and his providence, fo difficult, 
and yet fo pleafing and inviting, that could 
heaven afford me no greater bleffing, than a 
clear account of the abftrufe mytfteries of divi- 
nity and providence, I fhould value the having 
my underftanding gratified and enriched with 
truths of fo noble and precious a nature, enough 
to court heaven at the rate of renouncing for 
it all thofe unmanly fenfualities and trifling va- 
nities, for which inconfiderate mortals are wont 
to forfeit the intereft their Saviour fo dearly 
bought them in it. 
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Nor fhall we only converfe with faints and sez. 2;. 


angels, but with that infinitely more glorious 
Deity, that made them what they are, with- 
out at all impoverifhing himfelf. In heaven, 
we fhall enjoy (its maker) God, and fee him 
as he is, who (as the fcripture telleth us) fhall 


then be a// in all; comprifing all the goods, 1 John 
we value in the creatures, as eminently and iii. 2. 
fully, as the fun doth the light, that twinkleth pe aye 


in the ftars. 


IF one, that was none of the leaft of the “#xago- 


philofophers, fcrupled not to tell the man, that 
afked him, what he was born for, that it was 
to contemplate the fun ; if our beft naturalifts 
themfelves, though the darknefs, that is here 
caft upon things, and the dimnefs of our intel- 
lectual eyes, (which I remember 4ri/fotle fitly 
compares to thofe of an owl at noon-day) per- 
mit us to difcern but very little of that wildom, 
power, and goodnefs, which he has exprefled 
in the creation ; are yet often tranfported and 
ravifhed with a juft admiration of the perfec- 
tions he has difplayed in his workmanfhip : if 
the wife queen, that came fo far to vifit Solo- 
mon, was put almoft into an extafy, by the 
fight of his (though. wife, yet human ) or- 
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dering of things: and if the amgels them/élvess Pet. i. 


(as St. Peter informs us) defire to look into the :2- 


myfterious contrivances of God, in order to man’s 
redemption : how great a fatisfaction, Linda- 
mor, may we juftly conceive it muft needs be, 
to be admitted to fee fo much of God, as 
heaven will difcover to us? efpecially, fince fo 
much of our future happinefs will confift in 
that beatific vifion, (as the fchool-men juftly 


call it) that St. Zohn concluded, that we fall be 1 John 
like God, becaufe we fhall fee him as he is.“ 


And our Saviour himfelf paraphrafes our cele- 
{tial felicity by this bleffed vifion, where he fays, 


Bleffed are the pure in heart, for they fball fee Mat. v. 


God : As onthe other fide, the writer to the ® 


Hebrews employs the being denied the fight of 
that divine object, as a defcription of extreme 
wretchednefs, in that text, where, having ex- 


horted thofe, to whom he writes, to follow peace Heb. .xii. 


and holinefs, he adds, as the formidableft me- '4- 


nace, which he could make ufe of, to deter 
them from flighting his exhortation, without 
which, no man foall fee the Lord, And by this 
vifion our Saviour feems to defcribe the happi- 
nefS even of angels; where, forbidding the 
fcandalizing of any of thofe little ones that be- 
lieve in him, he adds, to enforce what he had 


faid, that their angels do always fee the face of Mat. xviii. 


bis Father in heaven. We thall be fo taken up *® 
Bbb 


with 
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with the contetplation and fruition of that 
glorious objeét, (in whofe infinity all goods 
are included and dilated) that ages, numberlefs 
as the joys that beatific vifion abounds with, 
will fcarce afford us leifure for a diverfion to 
any other pleafures, than thofe itfelf creates. 
Which are fo:numerous and fo entire, that we 
fhall there defire nothing that we have not, 
except More tongues to fing more praifes to 
him, or at leaft a capacity to pay him greater 
thanks for what we have. And even thofe 
defires, God’s gracious acceptation will make, 
in being conceived, accomplifhed : for, other- 
wife heaven’s refidents fcarce know any other 
want, than that of need to wifh ; the compleat 
bleffednefs of their condition reducing them 
to a happy ufelefinefs of wifhes, by affording 
them a full prepoffeffion of all the objects of 
defire. There time, like fire, having deftroyed 
whatever it could prey on, fhall, at laft, die 
itfelf, and fhall go out into eternity. Whofe 
nature is fuch, that though our foys, after 
fome centuries of years, may feem to have 
grown elder, by having been enjoyed fo many 
ages, yet will they really ftill continue new, not 
only upon the fcotes of their welcomenefs and 
frefhnefs, but by their perpetually equal (be- 
caufe infinite) diftance froma period. There 
our felicity fhall always be the fame, yet ever 
new. Wearinefs arguing imperfection, either 
in the object, or the appetite; the former of 
which is impoffible in God, and the latter fhall 
ceafe in heaven. Where our felicity fhall be 
fo great, that variety itfelf fhall not be needed 
as a part of it. And, if heaven do admit va- 
riety, it may be fimppofed fuch a one, as fhall 
confift in a further knowledge of the firft ob- 
ject (God,) not a forfaking of it; and fuch as 
arifes from the fixed beholding of the changing- 
necks of doves, or fuch as we may fee in the 
diverfified refractions of the fame fparkling 
diamond. In God there is (if I may fo fpeak) 
fuch a various identity, that the fruition of 
him both fatisfies and creates defires: though 
that, without fatiety; and this, without dif- 
quiet. Other delights, like the ufual clothes 
we wear, quickly grow ftale, and are foon 
worn out; whereas celeftial pleafutes parti- 
cipaté the prerogative of the Jews garments 
in the wildernefs, of not impairing by being 
ufed long. But as the amorous needle, once 
joined tnto the load-ftone, would never, un- 
compelled, forfake the inchanting mineral ; 
but, after ages, cling no lefs clofely to it than 
at the firft moment of their union: fo do 
the faints in heaven, with the fame undiminith- 
ed frefhnefs, ever poffefs their joys, as if each 
moment were the firft, that they poffeffed them 
in. And, if their happinefs does not improve 
by laftinger enjoyment, it is perhaps becaufe 
it was at firft uncapable of increafé. Or, if 
our pleafures do admit acceffion, they fhall re- 
ceive it from our affurance, that we fhall tafte 
them for ever, and ‘perpetually repeat (or ra- 
ther continue) the fame renewed fruitions to 
an eterrity, endeared by nothing more, than 
by the quiet leifure it will afford us, undi- 
ftraétedly to employ it, in celebrating of the 
author’s praifes ; and ina condition, happier 


in that by it we grow paft doing, than by paft 
furfering i]. In heaven, (in a word) our inex- 
haufted joys will be fo numberlefs, and fo im- 
menfe, that we fhall need (as well as have) 
eternity itfelf to tafte them fully. 


But, Lindamor, it was not my defign to Sed. 26. 


give you a particular topography of this cele+ 
{tial Canaan ; but only in a tew words to let 
you fee, that 77s a land flowing with milk and 
honey. And though J acknowledge, I have 
given you but dark defcriptions (and fome- 
times rather poetical than choroeraphical) of 


what the Apoftle ftyles the inheritance of the Coli. 12. 


faints in light : yet fince, to whet our long- 
ings for fruitive (or experimental) knowledge, 
it is referved among the prerogatives of being 
in heaven, to know how Happy we fhall be; 
when there ; and fince, what the fcripture hath 
revealed of paradife, feems meant rather to 
quicken our obedience, than fatisfy our curiofity; 
I may, forthofe purpofes, have perhaps tolerably 
performed that tafk (of heavenly topography) 
by the acknowledgments of my difability to 
do it worthily. I fhall now only add this pro- 
perty of our expected blifs, that the vaft mul- 
titude of partners does detract nothine from 
each private fhare, nor does the publicknefs 
of it leffen propriety in it. This ocean of fe- 
lieity being fo fhorelefs, and fo bottomlefs, that 
all the faints and angels cannot exhauft it ; it 
being as impoffible for an aggregate of finites 
to comprehend or exhauft one infinite, as it is 
for the greateft number of mathematick points 
to amount to, or conftitute a body. Our 
neighbour-regions do all enjoy the benefit of 
light as well as we; yet we enjoy not lefs, than 
if they enjoyed none. Indeed there is this 
difference between the fun of righteoufnefs 
and that of heaven; that, whereas the latter, 
by his ptefence, eclipfes all the planets, (his 
attendants; ) the former, though radiant 
with a much brighter fplendour, will, by his 
prefence, impart to his faints, according ta 


that of the Apoftle; When Chrifi, who is our Col.iii. 4. 


life, fhall appear, then fhall we alfo appear with 
him in glory. So that the: elect, in relation to 
this fun, ‘fhall not be like ftars, which his 
fhining obfcures and makes to difappear ; but, 
like polifhed filver, or well-glazed arms, or 
thofe vafter balls of burnifhed brafs, the tops 
of churches are fometimes adorned with, which 
fhine not till they be fhined upon, and derive 
their glittering brightnefs, and all the dazling 
fire that énvirons and illuftrates them, from — 
their being expofed (unfkreened) to the fun’s 
refulgent beams. 
Letoved is mine, {ays every faint (with the {poufe 3- 
in the Canticles) to his Redeemer. David {ays 
of them that put their truftinGod, That be Pal. 


Joall abudantly fatisfy them with the fatness of ¥xxvi. 6. 


his boufe, and make them drink of the river of 
bis pleafures : as if he meant to infinuate, that, 
as when a multitude of perfons drink of the 
fame river, none of them is able to exhautt it, 
and yet each of them may have the full liberty 
of drinking as much as he can, of as much as 
he could, though none but himfelf fhould be 
allowed to drink of it ; fo, whofoever enjoys 
God, enjoys him wholly, or at leaft doth en- 


joy 
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1 am my beloved’s, and my Cant. vi. 


Seraphick Love. 


joy him fo entirely, in relation to that man’s 
capacity, that the fruition of whatfoever refts 
unenjoyed of God is forbidden by the immen- 
fity of the object, and not the pre-poffeffion of 
his rivals. The angels, though of a nature 
differing from ours, and thereby placed above 
the perfonal experience of our fufferings and in- 
firmities, do yet fo fympathize with us, that (as 
our Saviour informs us) they rejoice at the re- 
pentance of a finner. And, though the mem- 
bers of the Church-militant, and thofe of the 
triumphant, live as far afunder, as heaven js 
from earth, and are not more diftant as to 
place, than differing: as to condition; yet St. 
Eph. iti Paul reckons all the faints to be but one family 
Ba. in heaven and in earth. \f then the difpanity 
of refidences, of qualities, and of conditions, 
cannot now hinder the lovers of God from be- 
ing fo concerned in one another; how much 
of endearing kindnefs may we fuppofe, that 
they will interchange, when both their love 
fhall be perfected, and all thofe other graces 
too that are proper to cherifh and increafe it? 
For, the fame Apoftle, who, to affift us to 
conceive the ftri€tnefs of the union both be- 
twixt Chrift and his faints, and the faints a- 
1 Cor. xii. mong themfelves, tells us, that be zs the bead, 
27. and they are his body, and members in parti- 
cular ; teaches us to make this inference, that 
(to exprefs his doétrine in his own words) if 
one member fuffer, all the members fuffer with it ; 
and if one member be honoured, all the members 
rejoice with it, Yes, Lindamor, in that bleffed 
condition, our wills being perfectly conformed 
unto our Maker’s, no faint nor angel can enjoy 
his love without pofleffing a proportionate 
degree of ours. And then, fince perfect 
friendfhip appropriates to each friend the crof- 
{es and profperities of the other, (as good Sar- 
zillai could not be highlier obliged by David, 
than by the king’s kindnefs to his fon) each 
feveral beatitude in heaven fhall (in fome fort 
concern the whole fociety, and) be ours: as 
aftronomers teach us, that the earth receives 
addition of light by the fun’s beams beftowed 
upon the ftars, and from the moon reflecting 
upon her. And becaufe our perfonal capacities 
are too too narrow, to contain all that joy, we 
are (by the ftrange arithmetick of friendfhip) 
in a manner multiplied into as many happy 
petfons, as there are faints and angels blefled 
in heaven. Our perfect union to our common 
head, and mutual communion with each other, 
applying and bringing home every felicity of 
theirs to us: this friendly reciprocal fympathy 
teaching’ us each glorified faint’s bleffednefs, 
and him ours, by a bleffed circulation, which 
makes us increafe, by our refenting them, thofe 
joys (of others) whofe increafe we refent. 


Luke 


KVM 


Ver. 26. 


2 Sam. 
XIX, 37. 


But my thoughts ate engaged in fo good a 
company, Lindamar, that they keep me from 
confidering, how fuft the hours pafs, and have 
almost maxte me forget, that the time, which my 
occafions allowed me for fcribling to you, is 
fo far fpent, that not now at laft to reprieve 
you from the perfecution of my blunt pen, 
were to be almoft as jajurious to my own af- 
fairs, as to your patience. Hereafter yet I may 
poffibly maake you fome amends for this, with 
riper difcourfes of the nature and duties, ar (if 
you will) the properties and returns of this 
Jove, to which I have hitherto prefented you 
fome motives. To (the laft of) which I might 
add, that, our love to thecreatures is an earneit, 
but to God it is a title ; the one makes us the 
objeéts, but the other makes the object ours : 
that, fince there is in love fo ftrange a magick, 
as to transform the lover into the objeét loved ; 
we ought to be extremely careful of the dedi- 
cation of a paffion, which, as it is placed, muft 
either dignify our nature, or degrade it: and 
not to addrefs to any lower (or, which is all 
one, to any other} obyeét, the higheft intenfity 
of a love, which cannot ftoop without our de- 
gradation. And thefe] might expatiate on, and 
recruit them with many other motives, additio- 
nal to thofe I have already infifted on ; but that 
J} may more properly referve them to the treatife 
of the properties of that love, whofe nature fo 


‘partakes that of its object, that there can hardly 
be produced more powerful motives to it, than 


the conditions of it. Since then (as I frefhly 
intimated) I cannot but fear, that your tired 
patience, as well as my urgent occafions (though 
thefe will recall me to-morrow morning to my 
own weftern hermitage) doth at prefent fyum- 
mon me to leave you: and fince I cannot do 
fo in a happier place than heaven, I fhall fuf- 
pend my farewels, only to beg you to believe, 
that fo noble a motive of exalting friendthip, 
as the ambition of rendering mine a fit return 
for yours, hath fo improved my kindnefs, that 
my affection, without wronging its greatnefs, 
could not exprefs it felf by any lefs attempt 
than this of gaining you the greateft, and the 
moft defirable of all goods, by elevating (that 
noble harbinger of your foul) your love to hea- 
ven : whofe joys alone are not inferiour to thofe, 
which the being made inftrumental to procure 
them you would really create im, 


My deareft Lindamor, 
From Leefe, ; 
this6th of Your moft faithful, 
Mug. 1648. 
Moft affectionate, and 
Mott humble Servant, 


ROBERT BOYLE. 


ADVER- 
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An occafional Reflection upon 
ADVERTISEMENT. 


q ) yu ILST this fourth edition of the 
foregoing treatife was upon finifh- 

ing, it happened, that a devout and 

very ingenious friend of the author’s having 
preffed to have the perufal of fome occafional 
meditations, that lay by him, on feveral fubjects, 
met, among others, with that which follows; 
and finding the fubjeét to be of affinity with 
what is rather touched than infifted on, in 
the 65th page of the paft treatife, * touch- 


{* page 169. of this volume. ] 


ing men’s inability to praifeGod worthily, and 
having agreat deal of partiality for the reflection, 
wouldneeds have it annexed, as it was, to the 
newly finifhed edition: notwithftanding the au- 
thor’shavingtoo juft caufeto urge, that, befides 
the imperfections, that are made neceflary by 
the fublimity of the theme, fuch occafional 
papers, efpecially his, are wont to have peculiar 
unaccurateneffes, as being defigned rather toen- 
tertain the writer himfelt, than any other reader. 


AN 


OCCASIONAL 


REFLECTION 


UPON A 


L E T 


T FE R 


Received in April 1662; 


Containing an account of what paffed on the King's Coronation-day, in 


a little country town. 


been reading, tell you, that the writer 

of this letter thinks, that both in what he 
has faid of the king, and in what he has done 
to folemnize his coronation, he has behaved 
himfelf rarely well. For I doubtnot, but you 
eafily difcern by his way of writing, that he is 
highly fatisfied with his performances, and ex- 
pects, that he fhall, if notbe thanked by the 
king, at leaft be mentioned in the news-book. 
But it will, I fear, be requifite to tell you, that 
this honeft man is not alone of his mind; for 
being his landlord’s bailiff, he is efteemed at 
that rate by his neighbours, and looked upon 
as a man very confiderable in his panfh; and 
is perhaps thought to have a right to pity moft 
of thofe, that do nct admire what he has now 
been doing. And yet you and I, who pre- 
tend not to be courtiers, can, in his rural en- 
Comiums, and in his ill-contrived way of ho- 
nouring his prince, eafily difcover fo much 
that might have been mended, and fo much 
that might be laughed at, that if the king, 
according to his wonted gracioufnefs, vouch- 
{afe this aétion his fmiles, it muft not be in con- 
fideration of the fuitablenefs of the performan- 
ces to the occafion, but, partly as they pro- 
ceed from a hearty, though ill-expreffed, loy- 
alty and love, and partly, as they afford him a 
fubject of merriment. And not only the nice 
criticks, who have feen thofe magnificent fo- 
lemnities, and heard the eloquent panegyricks, 
wherewith the principal cities and affemblies in 
the nation have thought they did but part of 
what they fhould; and not only thofe affiduous 
courtiers, who, by the honour of a nearer ac- 
cefs, have opportunities (denied to others) of 
difcovering thofe particularities, that may beft 


3 


[= ED not, Pyrocles, after what we have 


give a high veneration for a great perfon anda 
great prince, to thofe, that are qualified to dif- 
cern and relifh fuch things: not only thefe, I 
fay, will have a quite other opinion of the ru- 
ral praifes, and antique ceremonies, that were 
fo well liked a hundred miles from London; but 
this country-man himfelf, if he were admitted 
to the court, and bred a while chere, would, 
in time, fee fo great a diftance betwixt what he 
has done, and what a perfon better bred might 
have done, that he could not remember with- 
out blufhes, what he now looks upon with 
triumph. 

Anp now I mutt on this occafion confefs to 
you, Pyrocles, that I have (on other rifes) fe- 
veral times been revolving in my thoughts, 
what the angels think of thofe praifes and de- 
{criptions of God, that men devile, (for I intend 
not here to {peak of thofe the fcripture fuggefts) 
and wherein we are moft applauded by others, 
and do oftentimes, perchance, applaud ourfelves. 
For thofe celeftial courtiers (if I may fo call 
them) have feveral advantages to affift them 
in the celebration of our common matter, 
which we poor mortals want.. For firft, they 
are free from thofe felfith and inordinate affec-. 
tions, that too often hinder us, either from 
difcerning the excellency of divers of God’s at- 
tributes and ways, or from duly acknowledg- 
ing it. ‘They have no fins to keep them from 
defcrying the juftnefs of what he does; they 
have no ingratitude to oppofe the fuller refent- 
ments of his goodnefs; and they are not tempt- 
ed, not to difcern and adore his wifdom, for 
fear they fhould appear culpable for repining at 
his difpenfations. And indeed, their longevi- 
ty allowing them the full profpect, from end to 
end, of thofe intricate tranfactions of provi- 

dence, 


Luke 1. 


Matth. 
xviii 


a Letter received in April 1662. 


dence, of which, fhort-lived mortals do com- 
monly fee but a part; they are queftionlc{s far 
more fatisfied with the incomparably better con- 
trivances they difcern in the mahagement of 
human affairs, than we are with the condué& or 
plots of the moft fkilfully written plays and ro- 
mances.  Befides, thofe happy {pirits, of 
whom the {cripture tells us, that shey /fand be- 
fore God, and that they continually Jee bis face, 
have by that privilege the bleffed opportuni- 
ties of difcovering in the Deity they contem- 
plate and ferve, many. excellencies, which even 
they couldnever, but by experience, have formed 
any thoughts of; and they fee in one another’s 
folemn adorations and praifes a way of ho- 
nouring the object of them, fo much tranfcend- 
ing the utmoft of what we here aim at, that 
their homages to their Creator may well be fup- 
pofed of a far nobler kind than ours. And 
Jaftly, when-I confider, how much lef un- 
worthy thoughts and expreffions touching 
things divine the fame perfon may have, when 
come to his full maturity of age and parts, and 
whilft he was but a child in both; and when I 
confider, how much more advantageous concep- 
tions of the wifdom difplayed in the univerfe, 
and particularly in the. contrivance of a human 
body, one, thatis a true philofopher, and a fkilful 
anatomift, may have, in comparifon of a manil- 
literate, and unacquainted with diffections: 
when, I fay, Iconfider thefe things, and compare 
the dim twilight of human intelleéts in this life 
with that clear and radiant light, which the 
icriptureafcribes to angels; I cannot but think, 
that, having to the privilege of a much nearer 
accefs than is allowed us to contemplate God’s 
perfections, the advantage of having incom- 
parably more illuminated intellects to appre- 
hend them with, they muft frame otherguife 
conceptions of the divine attributes, and glorify 
the poffeffor at an otherguife rate, than is al- 
lowed to thofe, whofe underftandings are fo 
dim, and whofe refidence is fo remote from 
that bleffed place, where the perfeétions they 
would extol are moft difplayed. ~ 
AssisT ED by thefe and the like advantages, 
Pyrocles, thofe happy fpirits may well frame 
notions, and émploy expreffions in honour of 
their Maker, fo far tranfcending ours, that, 
though theangel’s goodnefs keeps them, doubt- 
lefs, from beholding them with contempt ; yet, 
we may well think, they look upon them with 
fuch a kind of pity, as that, wherewith great 
wits and courtiers look upon the miftakes and 
imperfections of what they didand writ, when 
they werebut fchool-boys; and as that, where- 
with, when we fhall be admitted to the fociety 
of the angels, we fhall look back upon our 
former felves. ‘No, Pyrotles, to praife God is 
a debt, which, though we fhould ever be pay- 
ing, we muft always owe; not only becaufe 
the renewed obligations will laft as long as we, 
but becaufe, though the intire fum were poffi- 
ble to be paid, we have no coin of the value, 
that would be requifite to make a payment of 
that nature. It is true indeed, that fome men 
fay much more than others upon a fubjeét, on 
which none can fay enough, and which even 


Heb. x. the /pirits of juft men made perfect can but im- 


Vou. I. 


perfectly celebrate. It may be too, that the 
praifes we pay to God procure us fome from 
men, and perhaps even from orators and en- 
comiafts ; and though I hope no man can fo far 
flatter himfelf, as to think he can flatter what he 
can never do right to; yet the zealoufnefs of our 
endeavours, and the applaufe that others enter- 
tain them with, may perhaps tempt us to 
think, that, becaufe in our expreffions we have 
furpaffed our felves, we have almoft equalled 
our theme: as if to make our praifes too great 
for any other fubje&t, were fufficient to make 
them greatenough for God. But alas, how 
widely muft we be miftaken! fince our ex- 
preffions, if we fpeak fenfe, can at beft but 
fully reprefent our conceptions, and thofe be- 
ing but the notions of a finite creature, mutt 
needs fall extremely fhort of perfeftions, which 
were not what they are, if they were not infi- 
nite. No, when we have employed the loftieft 
hyperboles, and exhaufted all the celebrating 
topicks and figures of rhetorick; when we 
have dreffed metaphyfical abftraCtions in poetick 
raptures; when we have ranfacked whatever 
things are-moft excellent among the creatures, 
and having defaecated them, and piled them 
up together, have made that heap but arife to 
take our foaring flight from; when we have 
fummed up, and left beneath our expreffions, 
all that we are here wont to acknowledge above 
them; nay, when inftruéted, as well as in- 


flamed, and tranfported by that inaccefible light, 1 Tim. vi. 


that is inhabited by what we adore, we feem 1° 
raifed and elevated above all that is mortal, 
and above our felves, and fay things, that no- 
thing elfe could either infpire or merit: even 
then, I fay, thofe expreffions, which any o- 
therwife applied would be hyperboles, do but 
exprefs our devotion, not the divine objeé&t of 
it, and declare how much we honour him, ra- 
ther than what he is. And indeed, none but 
the poffeffor of an infinite intelle&t can be 
able to fay, what the poffeffor of other infinite 
perfections deferves to have faid of him. And 
whatever zealous {kill we praife God with, 
we do far lefs honour him than injure him, if 
we think our afpiringeft praifes can arrive fo 
far, as, I fay not to reach, but fo muchas to 
approach their fubject. 

Bur, let not this inevitable impotence, Py- 
rocles, trouble, or difcourage us. Thofe 


bleffed fouls, that follow the lamb whither foever Rev. xiv. 


be goes, do (as we are taught in the Apocalypfe) + 
make it their bufinefs, and find it their happi- 
nefs, to fpend a great part of their eternity in 
extolling him, by whom they are placed in a 
condition, where they can have no employ- 
ment, but what is holy and noble. And even 
herebelow, the praifing of Godisawork, where- 
in we imitate, though we do not equal the an- 
gels, and are bufied in the fame employment, 
though not with the fame fkill. Nay, heaven it 
felf exempts not its refidents from an impotence, 
which belongs tocreatures, notas they are imper- 
fect ones, but as they are creatures. Even the 
members of the church triumphant do not tri- 
umph over thisneceffary impotence ; their praifes 
may need pardon, even in a place where they 
can fin no more; and they can expect but from 
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An Occafional Reflection on a Letter, &c. 


Gou’s goodnefs the acceptance of thofe praifes, 
that are improved, as well as occafioned, even 


by their being made partakers of his glory. 


defcribe the power and excellencies of him we 
have an intereft in, than to have an intereft in 
one, whofe power and goodnefs exceeds what- 
ever we can fay or fancy of them. 


Ig. vii Nay,in the prophet J/aiah’s extatick vifion, the 
2. Seraphim themfelves, that are introduced, as To conclude, Pyrocles, fince on the one fide 
anfwering one another’s glad acclamations to God is moft truly faid in the feripture to be fo 
God, are likewife reprefented, as covering (out glorious, that be is exalted above all bleffing and Nehem. 
.of refpeét) their faces with their wings. But, praife, and confequently, though I could (tox. 5. 
Pyrocles, as 1 was faying, this unavoidable dif- ufe St. Paul’s phrafe) (peak with the tongues 0 al ae 
ability to fay things worthy of God need not mez and angels; yet the higheft things I could 
at all trouble us; fince we pay our homages to fay of the divine perfeCtions, muft needs be 
one, whofe goodnefs our expreffions can as_ therefore far below them, becaufe a creature 
little equal, as they can his other attributes. were able to fay them. And, fince on the o- 
He that created us, will not impute it to ther fide, itis of us men, that God vouchfafes to 
us, that we aét but as creatures; and fince he fay, whofo offereth praife, glorifeth me, and his Pal. xxiii, 
zCor.viii.has declared, that where there is a willing tranf{cendent excellency is {fo far from being in- 


12. 


-kindnefs, 


mind, aman is accepted according to what he 
has, and not according to what he has not, the 
impotence I have been fpeaking of, ought to 
bring us rather joy than trouble, fince the infi- 
nite diftance betwixt us, without leffening his 
favourable acceptance of our praifes, fuppofes 
the boundlefs perfeétions of him, whom thofe 
praifes (through his goodnefs) help to give us 
an intereft in; and no fon would repine at his 
royal father’s greatnefs, how immenfe foever, 
being fure, that greatnefs would not leffen his 
For it is lefs defirable to be able to 


confiftent with a refembling gracioufnefs, that 
fuch a benignity is one of the moft confpicuous 
parts of it: 1 will not forbear to pay my praifes 
unto one, whofe deferving infinitely more than 
I can offer keeps him not from accepting as 
much lefs than he deferves, But then I muft 


not prefume to fil] my mouth with bis praifes, 
without fenfibly acknowledging, that there is 
not any fubject, whereon my expreffions can 
more want eloquence, than on this fubject; 
even eloquence it felf would want expref- 
ffions. 
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An Advertifement to the Reader: Prefixed to the firft 
Edition, put forth 4 D. 1661. 


were the following treatifes written 

near about the fame time (fome of 

them being divers years older than fome others) 
nor yet are they now publifhed in the fame 
order that they were writtenin. For the firft 
of thefe difcourfes (though penned about four 
years fince) was not only written after the fe- 
cond, third, and fourth, but after divers other 
eHays, which the author has yet lying by him 
among his papers ; it being intended for a kind 
of introduction to all thofe treatifes, which un- 
der feveral names, but chiefly that of Phy/fo- 
logical Effays, the author had then compofed. 
But having, during the late confufions, fo dif- 
poled of his papers to fecure them, that he 
‘ could not himfelf feafonably recover them; and 
being engaged by promife to fome friends, to 
let about half a dozen of his {mall traéts come 
abroad into the world by fuch atime, he was 
fain to fend the following treatifes to the prefs 


| HE publifher defires, that the reader 
. : fhould be informed, that neither 


as they came, fome at one time, fome at ano- 
ther, to his hands. And this his occafions did 
now and then reduce him to do in fuch hatte, 
that he could not attend the correcting either 
the printer’s lapfes or his own, and particular- 
ly was obliged, partly by hafte, and partly by 
a diftemper in his eyes, to fend away the 
Hiftory of Firmnefs without fo much as read- 
ing itover. All which it is hoped the equita- 
ble reader will confider in his favour, and bear 
with what may be imputable to fuch circum- 
{tances. 


I Soup add nothing further, were it not 
that to fave the reader the trouble of gueffing, 
who is meant by that Pyropbilus, to whom moft 
of the following treatifes are addreffed, I think 
it requifite to inform him, that the perfon veil- 
ed under thatname, is that hopeful young gen- 
tleman, Mr. Richard Jones, only fon to the Lord 
Vifcount Ranelagh and an excellent Lady, 
fifter to the author. 
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A 


PROEMIAL ESSAY, 


WHEREIN, WITH SOME 


Confiderations touching ExPERIMENTAL 
Essays in general, 


Is interwoven fuch an Introduction to all thofe written 
by the Author, as is neceflary to be perufed for the 
better underftanding of them. | 


KNOW not, Pyrophilus, whether what 
you will meet in the enfuing difcourfes 
will prove worthy of your taking notice 
of; yet I dare tell you, that if all my en- 

deavours to ferve you. were not duties, I 
fhould think I might deferve your thanks for 
venturing to write them for your fake. ForI 
am fufficiently fenfible, both how unlearned I 
am, and in how learned an age I prefume to 
write: nor has the great number of thofe e- 
f{caped my obfervation, who finding it a much 
eafier tafk to cenfure experimental compofures 
than to write fuch, endeavour to acquire the 
title of judicious, by condemning all things, 
that themfelves have not written, or thought 
on: And indeed, Pyropbilus, I had, befides 
thefe, fo many other difcouraging confidera- 
tions in my eye, whilft I was fetting down the 
following effays, that I fhould {carce have pro- 
fecuted a defign fo full of trouble, and fo un- 
likely by its fuccefs to make amends for it, 
if [ had thought it free, for the fecuring of my 
own quiet and credit, to fupprefs obfervations 
which might prove ferviceable to you, who 
having fufficiently converfea with books, are 
now defirous to begin to converfe with things 
themfelves. But I muft confefs, I look upon 
experimental truths as matters of fo great con- 
cernment to mankind, that in fpite of the 
juft fenfe I have of my own difabilities, I am 
deterred from complying with thofe inclina- 
tions and motives that endear filence to me, by 
confidering the fate of him, who though he 
had lefs entrufted to him than any of his com- 
panions, was yet feverely punifhed for burying 
his fingle talent. And though, Pyropbilus, 
I could not without fuch reluctancy refolve to 
write, yet foundit much more uneafy to refolve 
to write fofoon. ForI could not but confider, 
that being yet but very young, not only in 
years, but, what is much worfe, in experience, 
I have yet much more need to learn, than 
ability toteach. And I confidered too, that 
after a man is grown fomewhat acquainted 
with things themlfelves, and has taken fome 


general notice of the cognations, differences, 


and tendencies of their properties, he may e- 
very day fo much improve his knowledge, that 


I am apt to think, that if God fhould be pleaf- 
ed to protract my life a few years longer, I 
fhall at the end of them be able to look upon 
what I have hitherto written with pity, if not 
with blufhes. And I have often obferved, that 
it is wont to happen in the produétions of the 
mind, as in thofe of the body. For as thofe, 
that apply themfelves to procreation too young, 
and before they have attained to their full vi- 
gour and ftrength, do generally both hinder 
their own growth, and become the parents but 
of weak and fhort-lived children ; fo they, that 
too early, and before their judgment and ex- 
perience be fully ripe, addict themfelves to 
write books, do commonly both hinder their 
own proficiency in knowledge, and write but 
immature, and therefore feldom lafting trea- 
tifes. Nor fhould I, Pyrophilus, have ever 
prevailed with my felf to prefent you fo early 
thefe difcourfes, fince, by keeping them longer 
by me, I might eafily by fecond thoughts, and’ 
frefh experiences, be enabled to correéct and en- 
rich them, did not the frequent and dangerous 
diftempers, to which my very fickly conftitution 
has of late rendered me too obnoxious, make 
me juftly doubt, whether or no, if I fhould 
long forbear to write, death would not fooner 
come than the expected maturity of age and 
judgment. And though I had no fuch con- 
fideration to move me to make hafte to tender 
to you the enfuing difcourfes, yet this would 
fuffice to engage me to prefent them you with 
all their prefent defects; that if I fhould keep 
them till I can make them lefs unworthy of 
you, I muft keep them till you are grown paft 
the need of them. 

Anp now that I have told you, Pyrophilus, 
both why I have written the enfuing difcourfes, 
and why I keep thern not by me long enough 
to prefent them you with fewer imperfections; 
I fuppofe you will expect, that I fhould next 
tell you, why I have caft them into effays, ra- 
ther than into any other form. To fatisfy you 
about this particular, Pyropbilus, I muft freely 
acknowledge to you, that it has long feemed 
to me none of the leaft impediments of the 
real advancement of true natural philofophy, 
that men have been fo forward to write fyftems 

a of 


A PROEMIAL ESSAY. 


of it, and have thought themfelves cbliged 
either to be altogether filent, or not to write 
lefs than an entire body of phyfiology: for, 
from hence feem to have enfued not a few in- 
conveniences. 

Anp firft, when men, by having diligently 
ftudied either chymiftry, anatomy, botanicks, 
or fome other particular part cf phyfiology, or 
perhaps by having only read authors on thofe 
fubjects, have thought themfelves thereby qua- 
lified to publifh compleat fyftems of natural 
philofophy, they have found themfelves, by 
the nature of their undertaking, and the laws 
of method, engaged to write of feveral other 
things than thofe, wherein they had made them- 
felves proficients ; and thereby have been re- 
duced, either idly to repeat what has been alrea- 
dy, though perhaps but impertinently enough, 
written by others on the fame fubjeéts; or, elfe 
to fay any thing on them rather than nothing, 
left they fhould appear not to have faid fome- 
‘thing to every part of the theme, which they 
had taken upon themfelves to write of. 

In the next place, the fpecious and pro- 
mifing titles and comprehenfive method of 
thefe fyftems have been often found to perfuade 
unwary readers, that all the parts of natural 
philofophy have been already fufficiently expli- 
cated; and, that confequently it were needlefs 
for them to put themfelves to trouble and 
charges in making further inquiries into na- 
ture, fince others having already fufficiently 
made it their bufinefs to inveftigate and expli- 
cate phyfiological truths, our bufinefs needs 
now be no more than to learn what they have 
taught, and thankfully to acquiefce in it. 

Nor has the fyftematical way of writing 
been prejudicial only to the proficiency of fome 

_readers, but alfo to the reputation of fome 
writers of fyftematical books, For it not un- 
frequently happens, that when a writer, to vent 
fome few peculiar notions or difcoveries of his 
own, prefumes to write a whole body of phi- 
lofophy, what is truly his own, though excel- 
lent in its kind, is either loft in the croud of 
the things he has borrowed from others, and 
fo comes to be over-looked, or at leaft not 
fufficiently taken notice of, by the reader; or 
elfe the unwelcome, and yet in fuch com- 
pofures fcarce evitable, repetition of many 
things, that others had, I know nothow often, 
written before, occafions the laying afide of 
the whole book, as a rhapfody of trite and 
vulgar notions, {fcarce worth the perufing. And 
by this means the author often lofes the repu- 
tation of his peculiar notions, as well as the 
reader the benefit of them; and that, which 
would have made an excellent and fubftantial 
effay, paffes but for a dull and empty book. 

But the worft inconvenience of all is yet to 
be mentioned; and that is, That whilft this 
vanity of thinking men obliged to write either 
fyftems or nothing is in requeft, many excel- 
lent notions or experiments are, by fober and 
modeft men, fuppreffed; becaufe fuch perfons 
being forbidden by their judgnjent and inte- 

grity to teach more than they underftand, or 
affert more than they can prove, are likewife 
pea cuftom to publifh their ghoughts 
ox. I, 


and obfervations, unlefs they were numerous 
enouch to {well into a fyftem. And indeed it 
may be doubted, whether the fyftematical wri- 
ters have not kept the world from much more 
ufeful compofures than they have prefented it 
with. For there are very few men, if any at 
all, in the world, that are enriched with a 
competent ftock of experiments and obferva- 
tions to make out clearly and folidly, I fay not 
all the phzenomena of nature, but all thofe, that 
belong to chymiftry, anatomy, or any {uch 
confiderable fubordinate doétrine of phyfiology. 
And thofe very men, that are diligent and ju- 
dicious enough to ftudy profperoufly any of 
thofe parts of phyfiology, are obliged to fpend 
fo much time in the accurate profecution of 
that, and are wont to be thereby made fo wary, 
and fo thoroughly acquainted with the difficulty 
of phyfiological inveftigations, that they will 
leaft of all men be forward to write fyltems. 
Anp what I fay, Pyropbilus, of the incon- 
veniences, that have ‘hitherto been obferved to 
flow from men’s forwardnefs to write entire 
bodies of philofophy, may be, in its degree, 
applied to the practice of thofe, that pretend to 
give us compleat accounts of chymiftry, or 
almoft (I fay almoft) any other confiderable 
and comprehenfive part of natural philofophy: 
though I deny not, that in fuch attempts, 
which are much lefs difficult than the former, 
fome men have done mankind confiderable 
fervice, though they have not fully performed 
what the titles of their writings feem to pro- 
mife. Nor am Ifo rigid asto be unwilling, 
that, from time to time, fome very knowing 
writer fhould publith a fyftem of phyfiology, 
or any part of it, according to the beft authors 
and obfervations of that time: for fuch a work 
may be ufeful, partly, for the inftruGting of 
youth in fchools and academies; and partly, 
that men may have, from time to time, an in- 
ventory of what hath been already difcovered ; 
whereby the needlefs labour of feeking after 
known things may be prevented, and the pro- 
grefs of mankind, as to knowledge, might the 
better appear. But then it is to be withed, 


that fuch writings were not publifhed but by: 


very intelligent perfons, nor till fome confi- 
derable improvement have been made in know- 
ledge fince the laft work of that nature. Nor 
would I be thought to difallow fuch writings 
of very learned men, as though they may bear 
very general titles, yet are not publifhed by 
their authors as compleat bodies or fyftems of 
phyfiology, but rather as general principles, 
(almoft like the hypothefes of aftronomers) to 
affift men to explicate the already known pha- 
nomena of nature. For of fuch kind of wri- 
tings, if their authors be (as for the moft part 
they are) fubrle and inquifitive men, there may 
be very good ufe, not fo much by their grati- 
fying the intellect with the plaufible account of 
fome of nature’s myfteries; as becaufe on the 
one fide their writers, to make good their new 
opinions, muft either bring new experiments 
and obfervations, or elfe muft confider thofe, that 
are known already, after anew manner, and 
thereby make us take notice of fomething'‘in 
them unheeded before; and on the other fide, 
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the curiofity of readers, whether they like or 
difapprove the hypothefis propofed, is wont to 
be thereby excited to make trial of feveral things, 
which feeming to be confequences of this new 
doétrine, may, by their proving agreeable or 
repugnant to experiment, either eftablith or 
overthrow it. 

Awnp that you may know, Pyropbilus, what 
kind of writings I mean, I thall name to you 
the learned Gaffendus his little Syntagma of Epi-. 
curus’s philofophy, and that moft ingenious 
gentleman Monf. De/cartes his principles of phi- 
lofophy. For though I purpofely refrained, 
though not altogether from tranfiently confult- 
ing about a few particulars, yet from ferioufly 
and orderly reading over thofe excellent(though 
difagreeing)) books, or fo much as Sir Francis 
Bacon's Novum Organum, that I might not be 
prepoffefied with any theory or principles, till I 
had {pent fome time in trying what things 
themfelves would incline me to think; yet be- 
ginning now ta allow my felf to read thofe 
excellent books, I find by the little I have read 
in them already, that if I had read them before 
I began to write, I might have enriched the 
enfuing effays with divers truths, which they 
now want, and have explicated divers things 
much better than I fear [ have done. But of 
fuch writers the number is yet (and will I fear 
always be) fo fmall, that I fhall not need to 
make many exceptions, when I treat of the 
ufefulnefs of writing books of effays, in com- 
parifon of that of writing fyftematically: or, at 
lealt, Pyropbilus, whilft I prefume not to judge 
of other men’s abilities, I hope it may be law- 
ful for me to confefs freely to you concerning 
my delf, that 1am very fenfible of my being 
far from having fuch a ftock of experiments 
and obfervations, as I judge requifite to write 
fyitematically; and I am apt to impute many 
of the deficiencies to be met with in the theo- 
ries and reafonings of fuch great wits as Ari- 
Stotle, Campanella, and fome other celebrated 
philofophers, chiefly to this very thing, that 
they have too haftily, and either upon a few 
obfervations, or at leaft without a competent 
number of experiments, prefumed to eftablith 
principles, and deliver axioms. For it very 
rarely otherwife happens, than that theories, 
that are grounded but upon few and obvious 
experiments, are fubje& to be contradicted by 
{ome fuch inftances, as more free and diligent 
inquities Inte what of nature is more abftrufe, 
or even into the lefs obvious qualities of things, 
are wont to bring te light. I remember, that 
being once at Leyden, I was brought to the top 
of a tower, where, in a darkened room, (fuch 
as is now ufed in many places to bring in the 
{pecies of external objeéts,) a convex glafs, a 
plied to the only hole, by which light was per- 
mitted to enter, did project upon a large white 
theet ef paper, held at a juft diftance from it, 
a lively reprefentation of divers of the chief 
buildings in the-rown; all which, upon the 
admiffien ef more light into the room, by o- 
pening the window, did immediately difappear. 
And qethinks, Pyrophilus, that in divers of 
the philofephiral theories, that have been fore 
merly applauded, fomething not unlike this 


may be eafily obferved: for though, whilft 
they are looked on with fuch a weak and de- 
terminate degree of light, they may appear very 
artificial and well-proportioned fabricks, yet 
they appear fo but in that twilight, as it were, 
which is requifite to their confpicuoufnefs. For 
if but a full light of new experiments and ob- 
fervations be freely let in upon them, the beauty 
of thofe (delightful, but fantaftical) ftructures 
does immediately vanith. 

Anp truly, Pyropbiius, if men could be 
perfuaded to mind more the advancement of 
natural philofophy than that of their own re- 
putations, it were not, methinks, very uneafy 
to make them fenfible, that one of the con- 
fiderableft fervices, that they could do man- 
kind, were to fet themfelves diligently and in- 
duftrioufly to make experiments and collec 
obfervations, without being over-forward to 
eftablifh principles and axioms, believing it 
uneafy to erect fuch theories, as are capable to 
explicate all the phenomena of nature, before 
they have been able to take notice of the tenth 
part of thofe phanomena, that are to be expli- 
eated. Not that I at all difallow the uf of 
reafoning upon experiments, or the endeavour- 
ing to difcern as early as we can the confedera- 
tions, and differences, and tendencies of things: 
for fuch an abfolute fufpenfion of the exercife 
of reafoning were exceeding troublefome, if not 
impoffible. And, as in that rule of arithmetick, 
which is commonly called regula falfi, by pro- 
ceeding upon a conjecturally-fuppofed number, 
as if it were that, which we inquire after, we 
are wont to come to the knowledge of the true 
number fought for; fo in phyfiology it is fome- 
times conducive to the difcovery of truth, to 
permit the underftanding to make an hypothe- 
fis, in order to the explication of this or that 
difficulty, that by examining how far the phz- 
nomena are, or are not, capable of being folved 
by that hypothefis, the underftanding may, 
even by its own errors, be inftru€ted. For it 
has been truly obferved by a great philofopher, 
that truth does more eafily emerge out of error 
than confufien. That then, that I with for, as 
to fyftems, is this, that men, in the firft place, 
would forbear to eftablifh any theory, till they 
have confulted with (though not a fully com- 
petent number of experiments, fach as may 
afford them all the phenomena to be expli- 
cated by that theory, yet) acenfiderable num- 
ber of experiments, in proportion to the com- 
ptehenfivenefs of the theory to be ereéted on 
them. And, in the next place, I would have 
fuch kind of fuperftruétures looked upon only 
as temporary ones; which though they may 
be preferred before any others, as being the 


p- leaft imperfect, or, if you pleafe, the beft in 


their kind that we yet have, yet are they not 
entirely to be acquiefced in, as abfolutely per- 

fect, or uncapable of improving alterations, 
Iv were very poffible, Pyrephilus, to let you 
fee, that all that has been faid to recommend to 
you that form of writing, which (in imitation 
of the French) we call effays, is but a part of 
what may be pertinently fatd to the fame pur- 
pofe. But becaufe this introduétory difcourfe 
at felf is to be but an effay, nota book, I dare 
not 
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not long infift upon the advantages of this fort 
of difcourfes. Only becaufe[ think, that if I 
could engage you, Pyrephilus, and {uch other 
ingenious perfons, to caft their phyfiological 
obfervations and reflections into experimental 
effays, 1 fhould thereby do real learning no 
trifling fervice, by bringing fo ufeful a way of 
writing into the requeft it deferves; upon this 
confideration, Ifay, I muft beg leave to repre- 
{ent to you this great conveniency of effays, that 
as in them the reader needs not be clogeed with 
tedious repetitions of what others have faid al- 
ready, fo the writer, having for the moft part 
the liberty to leave off when he pleafes, is not 
obliged to take upon him to teach others what 
himfelf does not underftand, nor to write of 
any thing but of what he thinks he can write 
well. -And if fuch eflays be but as they fhould 
be competently ftocked with experiments, it is 
the reader’s own fault, if he be nota learner by 
them: for indeed when a writer acquaints me 
only with his own thoughts or conjectures, 
without inriching his difcourfes with any-real 
experiment or obfervation, if he be miftaken 
in his ratiocination, 1am in fome danger of er- 
ring with him, and at leaft am like to lofe my 
time, without receiving any valuable compen- 
fation for that great lofs: ‘but if a writer endea- 
vours; by delivering new and real obfervations 
or experiments, to credit his opinions, the 
cafe is much otherwife; for let his opinions be 
never fo falfe, his experiments being true, I 
am not obliged to believe the former, and am 
left at liberty to benefit my felf by the latter; 
and though we have erroneoufly fuperftruGed 
upon his experiments, yet the foundation be- 
ing folid, a more wary builder may be very 
much furthered by it in the erection of more 
judicious and confiftent fabricks. Such a writer, 
if I be not wariting to my felf; will certainly 
teach me ufeful truths, and if it be not my fault, 
he can lead me into no errors; and oftentimes 
the very experiments, that he delivers, befides 
that they may, be applicable to many other pur- 
pofes unthought of by him, may be either fixf- 
ficient, or at leaft helpful to the very difcovery 
of the erroneoufnefs of the opinions they are 
alledged to countenance: and I may account, 
that a man, that gives me, together with his 
conjectures (though erroneous) in matters of 
phyfiology, fome noble experiment or obfer- 
vation, by which he pretends to verify thenh, 
does meno preater injury, than Ga/zleo upon his 
firft invention of the telefcope would - have 
done an aftronomer, if he had told him, that 
he had difcovered in heaven thofe imaginary 
new ftars, which a late mathematician has fan- 
cied himfelf to have defcried there, and at the 
fame time had made him a prefent of an excel- 
lent telefcope, with expeftation that thereby 
the receiver fhould be made of the giver’s opi- 
nion ; for by the help of his inftrument the aftro- 
nomer might not only make divers ufeful ob- 
fervations in the fky, and perhaps detett new 
lights there, but difcern alfo his miftake, that 
gave it him. 

A¥rrer what has been faid, Pyrophilus, of 
the ufefulnefs of experimental effays, we mutt 
proceed to fay fomething concerning the man- 


ner of writing them: but because you will alfo 
expect to receive fome account of the enfuing 
diicourfes, I fhall not treat of thofe two fabjeéts 
a-part, but, in difcourfing of the following ef- 
fays, fhall take occafion to acquaint you with 
part of my thoughts concerning fuch kind of 
compofures in general, the other confidera- 
tions belonging to the fame fubject being al- 
ready wpon feveral occafions-difperfed among, 
and to be met with in the eniuing difcourfes 
themfelves. 

Anp firft, as for the ftyle of our experi- 
mental effays, I fuppofe you will readily find, 
that I have endeavoured to write tather in a 
philofophical than a rhetorical ftrain, as defiring, 
that my expreffions fhould be rather clear and 
fienificant, than curioufly adorned: for toa 
fubject of the ferious and important nature of 
phyfiology that faymg may unqueftionably 
be applied, Ornari res ipfa negat, contenta do- 
cert. And certainly in thefe difcourfes, where 
our defipn is only to inform readers, not to de- 
light or perfuade them, perfpicuity ought to be 


efteemed at leaft one of the beft qualifications 


of a ftyle ; and to affect needlefs rhetorical or- 
naments in fetting down an experiment, or 
explicating fomething abftrufe in nature, were 
little lefs improper, than it were (for him that 
defigns not to look direétly upon the fun it felf) 
to paint the eye-glaffes of a telefcope, whofe 
clearnefs is their commendation, and in which 
even the moft delightful colours cannot fo 
much pleafe the eye, as they would hinder the 
fight. And thatit may not be fufpected, that 
thofe, that would not have it requifite to imploy 
a florid ftyle in treating of philofophicaf fub- 
jects, do but in their own excufe deny the ne- 
ceffity of fuch rhetorical embellifhments as they 
are not able to afford their compofures, pive 


‘me leave to fubjoin, that it was not an unpo- 


lifhed naturalift, but that prince of orators, 
Cicero himfelf, who made this ftudious décla- 
ration; Ommne (fays he) quod de re bona dilucide 
dicitur, preclaré mibi deci videtur: oftinfmodi 
autem res velle ornate dicthe, puérile ef, pluné 
autem FF perfpicue expedire poffe, dotti XP ta- 
telligentis viri, But 1 muft not fuffer my felf 
to flip unawares into the common place of the 
unfitnefs of too fpruce a ftyle for ferious and 
weighty matters; and yet I approve not that 
dull and infipid way of writing, which is prac- 
tifed by many chymifts, even when they di- 
orefs from phyfiological fubjects. For though 
a philofopher néed not be follicitous, that his 
{tyle fhould delight itsreader with his floridnefs, 
yet I think he may very well be allowed to take 
acare, that it difeuft not his reader by its flat- 
nefs, efpecially when he does not fo much de- 
liver experiments or explicate them, as make 
reflections or difcourfes en them: for on fuch 
occafions he may be allowed the liberty of re- 
creating his reader and himfelf, and _maniteft- 
ing, that he declined the ornaments of language, 
not out of neceffity, but difcretion, which fot- 
bids them to be ufed, where they may darken as 
well as adorn the fubject they are applied to. 
Thus (to refume our former comparifon) 
though it were foolifh to colour or enarnel up- 
on the glaffes of teleftopés, yet to pild or 

otherwife 


195 


Hosted by Google 


196 


Some CONSIDERATIONS touching 


otherwife embellith the tubes of them, may 
render them more acceptable to the ufers, with- 
out at all leffening the clearnefs of the object 
to be looked at through them. 

AND as for exotick words and terms bor- 
rowed from other languages, though I expect, 
that perfons not converfant in the philofophical 
compofures written (efpecially of late) in our 
language will be apt to fufpect me for the wil- 
ling author of divers new words and expref- 
fions; yet as for you, Pyropbilus, who perufe 
other than moral, theological, and_hiftorical 
books in Englifh, and find how much uf is 
made in them of exotick terms, I hope you 
will find, that I have not at all affected them, 
but have rather ftudioufly declined the ufe of 
thofe, which cuftom has not rendered familiar, 
unlefs it be to avoid the frequent and unwel- 
come repetition of the fame word, (fo trouble- 
fome to the ear, and fo much forbidden by 
orators) or for fome peculiar fignificancy of 
fome fuch word, whofe energy cannot be well 
expreffed in our language, at leaft without a 
tedious circumlocution. And in fuch cafes, 
Pyrophilus, 1 fuppofe a writer may be allowed 
to ufe exotick terms ; efpecially when cuftom 
has not only denizen’d them, but brought 
them into requeft. For, as in the fafhions of 
clothes, though perhaps fools begin them, yet 
wife men, when they areonce generally réceived, 
{cruple not to follow them, becaufe then obfti- 
nately to decline them would be as ridiculoufly 
fingular as at firft it would have been to begin 
them: fo in exotick words, when cuftom has 
once made them familiar and efteemed, {cru- 
puloufly to dechne the ufe of them may be as 
well a fault, as needlefly to imploy them: for 
it is not the ufe, but the affectation of them, that 
is unworthy a philofopher. And from the 
latter of thofe I hope I have kept my felf far 
enough; for I fhould think my {elf guilty of a 
very childifh vanity, if the ufe1 made of lan- 
guages were fo to write as to be the lefs un- 
derftood. But befides the unintentional defi- 
ciencies of my ftyle, I have knowingly and 
purpofely tranfgreffed the laws of oratory in 
one particular, namely, in making fometimes 
my periods or parenthefes over-long: for when 
I could not within thecompafs of a regular peri- 
od comprife what I thought requifite to be de- 
livered at once, I chofe rather to neglect the 
precepts of rhetoricians, than the mention of 
thofe things, which I thought pertinentto my 
fubject, and ufeful to you, my reader. And 
for this fault, Pyrophilus, fince 1 have made 
my felf guilty of it but for your fake, I think 
J ought to obtain your pardon at leaft as eafily 
as my own, fince barely to keep you from 
lofing any thing, that I conceived might be ‘fer- 
viceableto you, I knowingly expofe my ftyle 
to be cenfured as difproportionate to it felf. 

Tue next thing, Pyropbilus, of which I 
am to give you anaccount, is, whyI have in 
the enfuing effays delivered many experiments 
and obfervations, which may feem flight and 
eafy, and fome of them obvious. alfo, or elfe 
perhaps mentioned by others already. To fa- 


-tisfy you about this, I muft/inform you, that 


many of the particulars, which we are now con- 


fidering, were in my firft defign collected in or- 
der to a cohtinuation of the Lord Verulam?s Syl- 
va Sylvarum, or natural hiftory. And that my 
intended centuries might refemble his, to 
which they were to be annexed, it was requi- 
fite, that fuch kind of experiments and obfer- 
vations, as we have been newly fpeaking of, 
fhould make up a confiderable part of them. 
And indeed it were to be wifhed, that fuch in- 
quifitive perfons, as cannot be at the charge, or 
have not the opportunity, of making new ex- 
periments, would bufy themfelves, as they 
have opportunity, in induftrioufly collecting 
and carefully fetting down the phznomena to 
be met with without the affiftance of new ex- 
periments, efpecially fuch particulars, as feem 
either to be of moment in order to the hinting 
or confirmation of fome confiderable truth, or 
to the detection of fome applauded error, or 
elfe to have been, though obvious enough, yet 
little taken notice of. For I am confident, 
that very much may be done towards the im- 
provement of phyfiology by a due confidera- 
tion of, andreflexion on, the obvious pheenome- 
na of nature, and thofe things, which are al- 
moft in every body’s power to know, if he 
pleafe but ferioufly to heed them; and I make 
account, that attention alone might quickly fur- 
nifh us with one half of the hiftory of nature, 
as well as induftry is requifite, by new experi- 
ments, to enrich us with the other. And 
therefore I confefs I think my felf beholden 
to him, that firft makes me take notice of what 
I might eafily have known, but heeded not 
before; itnot feldom happening, that weare pre- 
Judiced by, though we do not complain of 
that ignorance, from which we might relieve 
our felves, if we did but diligently turn our 
eyes to the obfervations, wherewith even neigh- 
bouring and familiar objects would, if duly 
confulted, prefent us. But I digrefs; and 
therefore muft ftep back into the way, and 
tell you, that the reafons, why I firft defigned 
the narrative of what I had tried and obferved 
for acontinuation of Sir Francis Bacon’s Natu- 
ral Hiftory, you will meet with in my preface 
to that {pecimen of the intended continuation, 
which I have given in thofe of my effays, that 
treat of promifcuous experiments: and the rea- 
fon, why I have fince declined that fuccinét way 
of writing, is, for the fake of Pyrophilus, that 
I might have, in a more free and uncircum- 
{cribed way of difcourfing, a greater liberty to 
infift on and manifeft the reafonablenefs of 
fuch animadverfions, as I thought feafonablefor 
a perfon, who, though a great proficient in 
the other parts of philofophy, is but a begin- 
ner in experimental learning. And the ie- 
cond reafon, why I haveoften madeufeof feem- 
ingly flight experiments, is, becaufe fuch are 
more eafily and cheaply tried, and they being 
alleged for the moft part to prove fome af- 


fertion, or credit fome admonition, I thought 


their eafinefs or obvioufnefs fitter to recom- 
mend them, than depreciate them; and I judg- 
ed it fomewhat unkind, or at leaft indifcreet, 
to refer you moft commonly for proof of what 
J delivered, to fuch tedious, fuch difficult, or 
fuch intricate proceffés, as either you can fcarce 
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well make, unlefs you be already, what I defire 
my experiments fhould help to make you, a 
fkilful chymift; or elfe are as difficult to be 
well judged, as the truth they fhould difcover 
is tobe difcerned. I was alfo hopeful, that the 
eafinefs of divers things inviting you to make 
trial of them, and keeping you from being dif- 
appointed in your expectations, the fuccels of 

our firft attempts would incourage you to 
make trial alfo of more nice and difficult ex- 
periments. And till you have tried them, do 
me the right to think, that I deal not unfin- 
cerely with you. 

Tue reafons of my having divers times re- 
corded experiments, which you may have for- 
merly met with, and perchance even in printed 
books, I have elfewhere deduced in a peculiar 
difcourfe on that fubjeét; and therefore fhall 
now only add, that by reafon of my being as 
yet a ftranger to the German tongue, wherein 
the mott and beft chymical books are faid to be 
written, I may have fet down divers chymical 
experiments and obfervations, that are extant 
already in that Hermetical language, (if I may 
fo call it) without having had them from their 
Dutch publifhers, or fo much as dreamed of 
their having been divulged by any man. I 
have likewife in my preface to the effays, that 
you will meet with under the title of Prom/- 
cuous Experiments, given you an account, why 
J have not refrained from mentioning divers 
things, which may feem very flight, becaufe 
very obvious: and I have long had thoughts 
to inform you in an intire difcourfe to be written 
onpurpofe, why I think, that even the trivial, 
and therefore flighted, truths of phyfiology 
ought not to be defpifed. And for my own 
part, I fhall not {cruple to confefs to you, that 
J difdain not to take notice even of ludicrous 
experiments, and think, that the plays of boys 
may fometimes deferve to be the ftudy: of phi- 
lofophers: for as when we go a hunting, 
though the flight of the hare’ and the purfuit 
of the dogs be to us but fport and recreation, 
yet the beafts themfelves are extreamly earneft, 
the one to fave his threatened life by flight, 
and the other to overtake his defired prey; fo 
nature acts very ferioufly in all the other things, 
that we make {ports with, and is in very good 
earneft, whether we men be fo or no. 

Perwapes you willwonder, Pyropbilus, that 
in almoft every one of the following effays I 
fhould fpeak fo doubtingly, and ufe fo often, 
perhaps, it feems, it 1s not improbable, and 
fuch other expreffions, as argue a diffidence of 
the truth of the opinions I incline‘to, and that’ 
I fhould be fo fhy of laying down principles, 
and fometimes of fo much as venturing at ex- 
plications. But I muft freely confefs to you, 
Pyrophilus, that having met with many things, 
of which I could give myfelf no one probable 
caufe, and fome things, of which feveral caufes 
may be affigned fo differing, as not to agree in 
any thing, unlefs in their being all of them proba- 
ble enough; I have often found fuch difficul- 
ties in fearching into the caufes and manner 
of things, and I am fo fenfible of my own 
difability te furmount thofe difficulties, that I 
oe {peak confidently and pofitively of very 
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few things, except of matters of fact. And 
when I venture to deliver any thing, by way of 
opinion, I fhould, if it were not for mere 
fhame, fpeak yet more diffidently than I have 
been wont to do. It is not, that I at all con- 
demn the practice of thofe inquifitive wits, that 
take upon them to explicate to us even the ab- 
{trufeft phenomena of nature; for I am fo far 
from cenfuring them, that I admire them, when 
their endeavours fucceed, and applaud them 
even where they do but fairly attempt. But 
I think it is fit for a man to know his own 
abilities and weakneffes, and not to think him- 
felf obliged to imitate all that he thinks fit to 
praife. I know alfo, that the way to get repu- 
tation is to venture to explicar: things, and 
promote opinions ; for by that courfe a writer 
fhall be fure to be applauded by one fort of 
men, and be mentioned by many others; 
whereas by the way of writing, to which I have 
condemned myfelf, I can hope for little better 
among the more daring and lefs confiderate 
fort of men, fhould you fhew them thefe pa- 
pers, than to pafs for a drudge of gréater in- 
duftry than reafon, and fit for little more, than 
to collect experiments for more rational and 
philofophical heads to explicate and make ufe 
of. But Iam content, provided experimen- 
tal learning be really promoted, to contribute 
even in the leaft plaufible way to the advance- 
ment of it; and had rather not only be an un- 
der-builder, but even dig in the quarries for 
materials towards fo ufeful a ftructure, as a 
folid body of natural philofophy, than not do 
fomething towards the erection of it. Nor 
have my thoughts been altogether idle and 
wanting to themfelves, in framing notions, and 
attempting to devife hypothefes, which might 
avoid the deficiences obferved in other men’s 
theories and explications: but I have hitherto, 
though not always, yet not unfrequently, found, 
that what pleafed me for a while, as fairly 
comporting with the obfervations, on which 
fuch notions were grounded, was foon after 
diferaced by fome further or new experiment, 
which at the time of the framing of thofe no- 
tions was unknown to me, orenot confulted 
with. And indeed I have the lefs envied ma- 
ny (for I fay not all) of thofe writers, who 
have taken upon them to deliver the caufes of 
things, and explicate the myfteries of nature, 
fince I have had opportunity to obferve, 
how many of their doctrines, after having been 
for a while applauded, and even admired, have 
afterwards been confuted by the difcovery of 
fome new phznomenon in nature, which was 
either unknown to fuch writers, or not fuffici- 
ently confidered by them. For I have found 
it happen, as well to many others (that have 
publifhed their opinions) as to me (who have 
been more private in my gueffes) in our the- 
ories built on either too obvious or too few ex- 
periments, what is wont to happen to the fal- 
fifiers of coin; for as counterfeit pieces of mo- 
ney will endure fome of them one proof, as 
the touch-ftone, others another, as aqua fortis, 
fome a third, asthe hammer or the {cales, but 
none of them will endure all proofs; fo the 
notions I mention (in which fort I fear too 
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great a part of thofe hitherto extant may be 
comprized) may agree very fairly with this or 
that or the other experiment ; but being made 
too haftily, and without confulting a competent 
number of them, it is to be feared, that there 
may {till after a while be found one or other, 
(if not many) their inconfiftency with which 
will hetray and difcredit them. 

I Have nogtwithftanding all this, on fome 
gccafjons, adyentured to deliver my opinion ; 
not that I am very confident of being lefs fub- 
ject to err in thofe particulars, than in any of 
the others, wherein I have refrained from inter- 
pofing any conjeéture ; but becaufe I would 
manifeft to you, that I f{Cruple not to run the 
fame venture with thofe incomparably better 
naturalifts, that have thought it no difgrace in 
difficult matters rather to hazard the being 
fometimes miftaken, than not to afford inqui- 
fitive perfons their beft affiftance towards the 
difcovery of truth. 

Anp becaufe, Pyrophilus, inthe reafons and 
explications I offer of natural effects, I have 
not for the moft part an immediate recourfe to 
the magnitude, figure, and motion of atoms, 
ar of the leaft particles of bodies, I hold it not 
unfit to give you here fame account of this 
practice; not fo much for the fake of thofe few 
pafflages in my eflays, that may be concerned in 
it, as for that of many learned men, efpecially 
phyficians, whofe ufeful writings being to be 
undervalued, and are in danger to be defpifed, 
by an opinion taken up from the mif-underftood 
doctrine of fome eminent Atomifts, as if no 
{peculations in natural philofophy could be ra- 
tional, wherein any other caufes of things are 
affigned than atoms and their properties. I 
confider then, that generally fpeaking, to ren- 
der a reafon of an effect or phenomenon, is to 
deduce it from fomething elfe in nature more 
known than itfelf; and that confequently there 
may be divers kinds of degrees of explication 
of the fame thing. For although fuch expli- 
cations be the moft fatisfa¢tory to the under- 
{ftanding, wherein it is fhewn, how the effect 
is produced by their more primitive and catho-., 
lick affection of matter, namely, bulk, fhape 
and motion ; yet are not thefe explications to 
be defpifed, wherein particular effects are de- 
duced from the more obvious and familiar 
qualities or {tates of bodies, fuch as heat, cold, 
weight, fluidity, hardnefs, fermentation, €?c. 
though thefe themfelves do probably depend 
upon thofe three univerfal ones formerly named. 
For in the fearch after natural caufes, every 
new meafure of difcovery does both inftruéct 
and gratify the underftanding ; though I rea- 
dily confefs, that the nearer the difcovered 
caufes are to thofe, that are higheft in the ftale 
or feries of caufes, the more is the intellect 
both gratified and inftruéted. 

I es it therefore very fit and highly ufe- 
ful, that fome {peculative wits, well verfed in 
mathematical principles and mechanical con- 
trivances, fhould emplay themfelves in dedu- 
cing the chiefeft modes or qualities of matter, 
fuch as are heat, cold, &%c. and the ftates or 
conditions of it, (if we think fit to diftinguith 
thefe from its qualities) as fluid, firm, brittle, 
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flexible, and the like, from the above-mentioned 
moft primitive and fimple affections thereof. 
And, I think, the commonwealth of learning 
exceedingly beholden to thofe heroick wits, 
that do fo much as plaufibly perform fomething 
in this kind. But I think too, we are not to 
defpife all thofe accounts of particular effects, 
which are not immediately deduced from thote 
primitive affections of either atoms, or the in- 
fenfible particles of m.tter; but from the fami- 
liar, though not fo univerfal, qualities of things, 
as cold, heat, weight, hardnefs, and the like. 
And perhaps it would be none of the Jeaft ad- 
vantages, which would accrue to Naturalifts 
from a fatisfactory explication of fuch qualities 
by the moft prinutive and fimple ones, that it 
would much fhorten the explication of particu- 
lar phenomena. For though there be many 
things in nature, that may be readily enough 
made out by the fize, motion, and figure of 
the fmall parts of matter ; yet there are many 
more, that cannot be well explained without a 
great ceal of difcourfe, and divers fucceffive 
deductions of one thing from another, if the 
purpofed effect muft be deduced from fuch 
primary and univerfal caufes ; whereas if we be 
allowed to take the notions of cold, heat, and 
the like qualities for granted, the explications 
and proots may be much more compendioufly 
made. He gives fome reafon, why ftones and 
iron, and all other heavy bodies, will fwir in 
quickfilver, except gold, which will fink in it; 
that teaches, that all thofe other bodies are iz 
Bpeiit (as they {peak,) or bulk for bulk, lighter 
than quickfilver, whereas gold is heavier, He, 
I fay, may be allowed to have rendered a reafon 
of a thing propofed, that thus refers the phzeno- 
menon to that known affection of almoft all bo- 
dics here below, which we call gravity, though 
he does not deduce the phenomenon from 
atoms, nor give us the caufe of gravity ; as in- 
deed icarce any philofopher has yet given us a 
fatisfactory accountof it. So if it be demanded, 
why, if the fides of a blown bladder be fome- 
What {queezed betwixt one’s hands, they will, 
upon the removal of that which comprefied 
them, fly out again, and reftore the bladder 
to its former figure and dimenfions; it is not 
faying nothing to the purpofe, to fay, that this 
happens from the {pring of thofe aérial particles, 
wherewith the bladder is filled, though he, that 
fays this, be not perhaps able to declare, whence 
proceeds the motion of reftitution, either ina 
particle of compreffed air, or any other bent 
fpring. 

Ano as for the reafons of things affigned by 
phyficians, they muft be by moft of them de- 
{pifed, unlefs we will allow of fuch explications, as 
deduce not things from atoms ar their affec- 
tions, but only either from fecondary qualities, 
ar fram the more particular properties of mixt 
bodies. If a phyfician be afked, why rhubarb 
daes commonly cure loofenefies, he will pro- 
bably tell you as a reafan, that rhubarb is a- 
vailable in fuch difeafes, becaufe it hath both a 
laxative virtue, whereby it evacuates choler, 
and {uch ather bad humours as are wont, in 
fuch cafes, to be the peceant matter; and an 
aftringent quality, whereby it afterwards a 
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refts the ux. But if you further afk him the 
reafon, why rhubarb purges, and why it purges 
choler more than any other humour ; it is ten 
to one he will not be able to give you a fatis- 
factory anfwer. And indeed, not only the man- 
ner, whereby purgative medicines work, but thofe 
other properties, whereby fome bodies are diure- 
tick, others fudorifick, others farcotick, &c. are 
not, I fear, fo eafy to be intelligibly made out as 
men imagine, and yet a fkilful phyfician would 
juftly think himfelf wronged, if the reafons he 
renders of things in his own profeffion were de- 
nied the name of reafons, becaufe made with- 
out recourfe to atomical principles. And in- 
deed, there are oftentimes fo many fubordi- 
nate caufes between particular effects and the 
moft general caufes of things, that there is 
left a large field, wherein to exercife men’s in- 
duftry and reafon, if they will but folidly enough 
deduce the properties of things from more gene- 
ral and familiar qualities, and alfo intermediate 
caufes (if | may fo call them) from one another. 
And I am the more. backward to defpife fuch 
kind of reafons, becaufe I elfewhere declare, 
that there are fome (for I do not fay, many) 
things, as particularly the origin of local mo- 
tion, of which, even by the atomical doétrine, 
no phyfical caufe can well be rendered ; fince 
either fuch things muft be afcribed to God, 
who is indeed the true, but the fupernatural 
caufe of them; or elfe it muft be faid, (as it 
was by the old Epicureans) that they did ever 
_ belong to matter: which, confidering that the 
notion of matter may be compleat without 
them, is not to give a phyfical efficient caufe 
of things in queftion, but in effect to confefs 
that they have no fuch caufes. But of this elfe- 
where more. | 

In the mean time, that you may not be 
drawn away to undervalue fuch writers as | 
have been pleading for, nor think you ought 
to refrain from writing what occurs to you, 
though true and ufeful, unlefs you deduce it, 
or at leaft can do fo, from the Epicurean no- 
tions; I fhall here briefly reprefent to you, 
(what perhaps you will not hereafter think a 
defpicable fuggeftion) that there are two very 
diftinct ends, that men may propound to them- 
felves in ftudying natural philofophy. For fome 
men care only to know nature, others defire 
to command her; or, to exprefs it otherwife, 
fome there are, who defire but to pleafe them- 
felves by the difcovery of the caufes of the 
known phznomena ; and others would be able 
to produce new ones, and bring nature to be 
ferviceable to their particular ends, whether of 
health, or riches, or fenfual.delight. Now as 
I fhall not deny, but that the atomical, the Car- 
tefian, or fome fuch principles, are likely to 
afford the moft of fatisfaction to thofe {pecula- 
tive wits, that aim but at the knowledge of 
caufes ; fo I think, that the other fort of men 
may very delightfully and fuccefsfully profecute 
their ends, by colleéting and making variety of 
experiments and obfervations; fince thereby 
learning the qualities and properties of thofe 
particular bodies they defire to make ufe of, and 
obferving the power that, divers chymical ope- 
rations, and other ways of handling matter, 


have of altering fuch bodies, and varying their 
effects upon one another, they may, by the help 

of attention and induftry, be able to do many 
things, fome of them very ftrange, and more 
of them very ufeful in human life. When a 
gunner or a foldier employs gun-powder, 1t is 
not neceffary, that he fhould confider, or fo 
much as know, of what, and of how many in- 
gredients (much lefs of what kind of atoms) it 
is made, and the proportion and manner, where- 
in they are mingled ; but the notice experience 
gives him of the power ef that admirable con- 
crete, as it is made up and brought to his 
hands, fuffices to enable him to perform things 
with it, that nothing but their being common 
and unheeded can keep from being admired. 
The phyfician, that has obferyed the medicinal 
virtues of treacle, without knowing fo much 
as the names, much lefs the nature of each of 
the fixty and odd ingredients, whereof it is com- 
pounded, may cure many patients with it. 
And though it muft not be denied, that it is an 
advantage as well as a fatisfaction, to know in 
general, how the qualities of thingsare deducible 
from the primitive affections of the {malleft 
parts of matter ; yet whether we know that or 
no, if we know the qualities of this or that 
body they compofe, and how it is difpofed to 
work upon other bodies, or be brought on by 
them, we may, without afcending to the top 
in the feries of caufes, perform things of great 
moment ; and fuch, as, without the diligent 
examination of particular bodigs, would, I fear, 
never have been found out 4 priori, even by 
the moft profound, contemplators. W e fee that 
the artificers, that never dreamed of the Epicu- 
rean philofophy, have accommodated mankind 
with a multitude of ufeful inventions. And 
Paracelfus, who (befides that he feems none 
of the moft piercing and fpeculative wits) fure 
had little recourfe to atomical notions, if he 
ever fo much as heard of them, was able to 
perform fome things, that were truly admirable, 
befides thofe he vainly boafted of ; as may ap- 
pear not only by what I elfewhere reprefent, 
but by what Oporinus himfelf (as feverely as he 
otherwife writes againft his deferted mafter) 
confefies he faw of the ftupendous cures, which 
Paracelfus wrought with his farnous Lauda- 
num, (whatever he made it of.) But we need 
not go far to find a noble example to our pre- 
fent purpofe, fince we fee, that the bare making 
of trials with the load-ftone, and irons touched 
by it, though the experimenters ‘were ifno- 
rant (as fome fear we yet are) of the true and 
firft caufes of magnetical phenomena, have 
produced inventions of greater ufe to man- 
kind, than were ever made by Leucippus, or’ 
Epicurus, or Ariftotle, or Telefius, or Campa- 
nella, or perhaps any of the fpeculative devifers 
of new hypothefes ; whofe conternplations aim- 
ing for the moft part but at the folving, not 
the increafing or applying, of the phznomena 
of nature, it is no wonder they have been 
more ingenious than fruitful, and have hitherto 
more delighted than otherwife benefitted man- 
kind: I fay hitherto, becaufe though experi- 
ence warrants me fo to {peak now, yet I am not 
unwilling to think, that hereafter, and perhaps 
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in no long time, when phyfiotugical theories 
fhall be better eftablifhed, and built upon a 
more competent number of particulars, the 
deductions, that may be made from them, may 
free them from all imputation of barrenneds. 
But of thefe things I otherwhere (though not, 
as I remember, in any of the following effays) 
more fully difcourfe. ; 

Anp therefore J fhall now refume the fub- 
ject, that occafioned this long excurfion, and 
add to what I faid in excufe of my venturing 
fometimes to deliver fomething as my opinion 
in difficult or controverted cafes, that 1 muft 
declare to you, Pyropbilus, that as I defire not 
my opinions fhould heve more weight with 
you, than the procfs brought to countenance 
them will give them; fo you muft not expect, 
that I fhould think my felf obliged to adhere 
to them any longer, than thofe confiderations, 
that firft made me embrace them, fhall feem 
_of greater moment, than any that I can meet 
with in oppofition to them. For Ariftotle fpeke 
like a philofopher, when to juitity his diffent 
from his mafter Plato, he faid, among other 
things, that for the fake of truth, men (efpe- 
cially being philcfophers) ought to overthrow 
even their own tenets (Acke o av tows BéAriov 
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for a man to change his opinions, without fee- 
ing more reafon to forfake them than he had 
to affent to them, be a cenfurable levity and 
inconftancy of gnind ; yet to adhere to what- 
ever he once took for truth, though by accef- 
fion of more light he difcover it to be errone- 
ous, is but a proud obftinacy, very injurious to 
truth, and very ill becoming the fenfe we ought 
to have of human frailties. And it ought to be 
efteemed much lefs difgraceful to quit an error 
for a truth, than to be guilty of the vanity and 
perverfenefs of believing a thing itill, becaufe 
we once believed it. And certainly, till a man 
is {ure he 1s infallible, it is not ft for him to be 
unalterable. 

You will eafily difcern, Pyropbilus, that I 
have purpofely, in the enfuing effays, refrained 
from {welling my difcourfes with folemn and 
elaborate confutations of other men’s opinions, 
unlefs it be in fome very few cafes, where I 
judged, that they might prove great impedi- 
ments to the advancement of experimental 
learning ; and even fuch opinions I have been 
wary of meddling with,unlefs I fuppofed I could 
bring experimental objections againft them. 
For itis none of my defign to engage my felf 
with, or againft, any one fect of Naturalifts, 
but barely to invite you to embrace or refufe 
opinions,as they are confonant to experiments, 
or clear reafons deduced thence, or at leaft 
analogous thereunto; without thinking it yet 
feafonable to contend very earneftly for thofe 
other opinions, which feem not yet determina- 
ble by fuch-experiments or reafons. And in-. 
deed, to allude to our former comparifon, I 
would endeavour to deftroy thofe curious but 
groundlefs ftructures, that men have built up of 
opinions alone, by the fame way (and with as 
little noife) by which fuch fantaftical ftructures, 
as thofe I mentioned to have feen at Leyden, 


may be demolifhed. To deftroy which, it were 
necdlefs to bring battering engines, fince no- 
thing is requifite to that etteét but an increafe 
of hgut. sind experience has fhown us, that 
divers very plaufible and radicated opinions, 
fuch as that of the unhabitablenefs of the torrid 
zone, of the folidity of the celeftial part of the 
world, of the blood’s being conveyed from the 
heart by the veins (not the arteries) to the out- 
ward parts of the body, are generally grown 
out cf requeft, upon the appearing of thofe 
new difcoveries, with which they are incon- 
fiftent, and would have been abandoned by 
the generality of judicious perfons, though no 
man had madeit his bufinefs, purpotely, to write 
Contut:tions of them: fo true is that vulgar 

faying, that Rectum ef index fui (8 obl.qui. 
Bur when at any time, Pyrophilus, I have 
been induced to oppofe others, as I have not 
denied my felf the treedom, that is requifite un- 
to loyalty to truth; fo I have endeavoured to 
ufe that moderation, and civility, that is due to 
the perfons of deferving men. And therefore 
you fhall find me not only in one eflay oppofe 
an author, whom in another I applaud; but 
fometimes you may find me commending a 
writer in the very fame page, perhaps, where 
Tam endeavouring to difprove his opinions: 
for I love to fpeak of perfons with civility, 
though of things with freedom. Nor do I think 
it reafonable, either that any man’s reputation 
fhould protect his errors, or that the truth 
fhould tare the worfe for his fake, that delivers 
it. And as for the (very much too common) 
practice of many, who write, as if they thought 
railing at a man’s perfon, or wrangling about 
his words, neceffary to the confutation of his 
opinions ; befides that I think fuch a quarrel- 
{ome and injurious way of writing does very 
much mifbecome both a philofopher and a 
Chriftian, methinks it is as unwifé, as it is pro- 
voking. For if I civilly endeavour to reafon 
a man out of his opinions, I make my felf but 
one work to do, namely, to convince his un- 
derftanding ; but, if in a bitter or exafperating 
way I oppofe his errors, I increafe the difficul- 
ties I would furmount, and have as well his 
affections againft me as his judgment: and it 
is very uneafy to make a profelyte of him, that 
is not only a diffenter from us, but an enemy 
tous. And that which makes me the more 
diflike the bitter way of difputing, which I 
am reprehending, is, that I have often obferved, 
that though one of the difputants alone be at 
firft in the fault, yet the other is moft com: 
monly drawn to fhare in the guilt, though, to 
contract it, he muft imitate his adverfary. For 
asa mad dog, by biting others, is wont to make 
thofe he bites run mad like himfelf, and do 
promifcuous mifchief; fo thefe fo provoking 
writers are wont to enrage thofe they offend, 
and infect them alfo with their own virulent - 
diftemper. But, Pyrophilus, when I fpeak of 
dealing refpectfully with thofe I diffent’ from, 
I would be underftood of fuch, as have well de- 
ferved of experimental learning, or at leaft been 
candid and fober inquirers after truth. For, 
as I think, that it would much difcourage any 
prudent perfon from venturing to communicate 
what 
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what he thinks fe knows to the world, to 
find, that an. error proceeding from human 
weaknefs, or the darkness ard. abftrufity of 
things, feldom efcapes beme detected without 
being made matter of difgrace or reproach to 
the author: fo, on the other fide, when vam 
writers, to get themfelves a name, have pre- 
fumed to obtrudé uport the eredulows world 
fuch things, under the notion of experimental 
truths; or event great myfteries, as neither 
themfelves ever took the pains to make trial of, 
nor received from any erédible perfons that 
profeffed themfelves to: have tried therm; in 
fuch cafes, I fee not how we are dbliged to 
treat writers, that took no pains to keep them- 


“felves from miftaking or deceiving, nay, that 


cared not how they abufe us to win themfelves 
a name, with the fame refpeét, that we owe to 
thofe, who, thouch they have miffed of the 
fruth, believed they had found it, and both 
intended to delivers it, and took fome (though 
not profperous) pains, that they might convey 
nothing elfe to us. 

I Fear it will be requifite, Pyrophilus, to 
tell you, why in fome of the following effays 
you will meet with many paflagés tranfcribed 
out of other authors, and in fome very few or 
fone at all. And therefore to give you firft a 
fhort account of the particular mentioned laft, 
I muft mind you, that it was moft fuitable both 
to my humidur and defign, to deliver only thofe 
things, wherewith my own obfervations, or tri, 
als, or thoughts, had furnifhed me, without 
troubling you with the repetition of thofe 
things, which had been delivered by others al- 
ready ; thofe kind of repetitions, unlefs they 
be made upon fome fuch grounds as we fhall 
prefently mention, feeming to me to be as vain- 
ly as ambitioufly affeéted by many writers, and 
being defervedly troublefome to judicious rea- 
ders, who can eafily difcern, that they add much 
more to the bulk of books than of knowledge, 
But this notwithftanding, Pyrophilus, 1 thought 
my felf obliged on fome occafions, for your 
fake, to overcome my natural averfenefs to 
{tuff any writings of mine with paffapes tran- 
{cribed from thofe of others, partly for the rea- 
fons elfewhere infifted on, and partly for divers 
others. As firft, becaufe fome particulars are 
of that ftrangenefs, and of that moment, that 
they need and deferve to be verified by more 
than a fingle atteftation. Next, becaufe ac- 
cording to the Greek proverb, xowa xamc, it 
is not properly to fay over the fame thing a- 
gain, when the obfervation, experiment, or 
other paflage of an author, is either alluftrated, 
or otherwife improved by the repetition, or 
elfe applied to fome purpofe differing from that, 
to which the author brought it: that being ap- 
plicable to many a fingle experiment or obler- 
vation, which Seneca fomewhere fays, Nulla res 
confummata eft dum incipit, and, Etiamf om- 
nia a veteribus inventa funt, boc femper novum 
erit, ufus, FP inventorum ab ais feientia &F 
difpofitio. ‘And thirdly, becaufe as the planets 
and other ftars have (according to aftrologers) 
in their great fynods or conjunctions, much 
more powerful, and fometimes other infiuen- 
ces on the ait and fome other fublunary parts 
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of the world, than are afcribed to one or two 
of them: out of that afpect; fo divers parti- 
eulars, which-whilft they lay: fingle and! fcattered 
among the writings of feveral authors were in- 
confiderable, when they conie to be laid to- 
gether in order to the fame defign, may often- 
times prove highly ufeful to phyfiology in their 
conjunction; wherein one of them may- ferve 
té prove one part or circum#ftance of an im- 
portant truth, and another to explicate another, 
and fo all of them may confpire together to 
verify that faying; Et que non profunt fingula, 
multa juvant. \t may then, I hope, fuffice to 
juftify me on this oecafion, that not appealing 
to other writers ds to juidges, but as to wit- 
neffes, nor employing what I have found: al-+ 
ready publifhed by them barely as ornaments 
to imbellifh my writings, and much lefs as 
ordcles by their dtithority to déemonftrate my 
opinions, but as certificates to atteft matters oF 
fact, I thay hope, that their teftymontes will as 
well be illiftrated by mine, as mine by their’s; 
and that all of them may contribute to your 
better information. 

Anp if, Pyrophilus, you grant, that upon 
thefe confiderations I have not done arnifs ‘to 
apply to my purpofe divers of thofe things, 
which I found delivered pertinently to them 
by thofe writers, which I chanced to caft mine 
eyes on, I fuppofe you will not think I need 
to make you an apology, for my having made 
moft ufe of the paffages of thofe writers,which 
I fuppofe will be moft difficult to be met with 
(fiich as are many books of navigation and 
other voyages) and efpecially- of French books 
not yet tranflated into Englifh or Latin. And 
I think I fhall lefs need to make an excufe for 
my having for the moft part fet down the paf- 
fages J recited in the author’s own werds, that 
being one of the readieft ways I know to {atis- 
fy the reader, and avoid injuring the writer. 
And indeed, Ihave met with abundance of 
quotations, wherein the tranfcriber doth fo mif- 
take,orfo mif-reprefent the cited author’s mean- 
ing, fometimes out of inadvertence, but fome- 
times too I fear out of indulgence to his own 
hypothefis, that if ever I fheuld be tempted to 
trouble the world with any of my theughts, 
I would befeech my readers, not to look upon 
any thing as my opinion or afiertion, that is 
not delivered in the intire feries of my own 
words; left a tranfcriber fhould make me de- 
liver thofe things refolutely and dogmatically, 
which I deliver but hefieantly and conjeéturgl- 
ly ; andileft Ifhould feemtofetdown thofethings 
pofitively as proceffes, for whofe fuccefs I under- 
take, which I record but by way of narrative. 

For my fo frequently mentioning what I 
have borrowed from other writers, or received 
from my friends, I expeck to be excufed by 
that of Pliny, Benignum ef (ut arditror) & 
plenum ingenui pudoris, confteri per quos pro- 

feceris. ‘Though I have feen divers modern 
writers, that fo boldly wfurp the obfervations 
and experiments of others, that I might juftly 
apply te them what the fame Piiny annexes ; 
Scito enim, conferemem authores me depreten- 
diffe @ juratiffimisks prowimis-veteres tranfcriptos 
ad verbum neque nominates, Sc. Ki -ether 
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waiters fhould not prove more equitable (for. I 
will not fay more. thankful) than fuch as thefe,, 
they would quickly difcourage thofe, whofe 
aims are not very noble and fincere, from era- 
tifying the publick with inventions, whofe 
praife and thanks would be ufurped by fuch as 
will not namethem. But perhaps they would 
be more juft, if they reflected on what our au- 
thor further adds, Odnoxii profeco animi € in- 
felicis ingenii eft, deprebendi in furto malle, quam 
mutuum reddere, cum prefertim fors fret ex 
ufura. 

Awnp now I have faid this concerning the 
paffages I have borrowed from other authors, 
it will not be improper to add fomething about 
thofe I have declined to borrow. For you 
may poffibly marvel, that in divers of the hi- 
{torical parts of my writings I have omitted 
fuch teftimonies either of Pliny, Solinus, Ari- 
ftotle, Theophraftus, Alian, or, perchance, fome 
of the antient phyficiansthemfelves (who yet, as 
more converfant with things, are ufually more 
credible) as feem very pertinent to my dif- 
courfe, and fit to prove what I defign. But 
when I fhall come to entertain you about na- 
tural hiftory, I doubt not but to fatisfy you 
with the reafons I hall offer you of this prac- 
tice. Inthe mean time, I thail only tell you 
in fhort, that though I have a juft refpe&t for 
thofe great names I have mentioned ; yet the 
fenfe I have of the difficulties I have found ta 
make and relate an obfervation accurately and 
faithfully enough for a naturalift to rely. on ; 
and the occafions I have had of looking into 
divers matters of faét delivered in their wri- 
tings, with a bold and impartial curiofity ; 
have made me conclude fo many of thofe tra- 
ditions to be either certainly falfe, or not cer- 
tainly true, that except what they. deliver upon 
their own particular knowledge, or with pecu- 
liar circumftances, that may recommend them 
to my belief, Iam very fhy of building any 
thing of moment upon foundations, that I - 
{teem fo unfure, and much lefs upon the 
jufpected paflages, that Wecker, Paracelfus, 
Porta, &c. abound with. And therefore 
(though I well enough know, how much I im- 
poverifh my difcourfe by this nicenefs) yet I do 
not think it fair to imploy that as an argument 
to convince you, that has not that operation 
upon me myfelf. And I rather take notice of 
my forbearing to make ufe of the hiftorical 
traditions and chymical or magical fecrets, that 
I meet in the above-mentioned authors, or any 
other makers of collections, unlefs the narra- 
tive be (as I was faying) exprefly enough de- 
livered upon the writer’s perfonal knowledge, 
or that of fome other credible witnefs ; not 
only becaufe I would give you an account, 
why feveral of my writings are unfurnithed 
with what moft readers look on as the richeft 
ornaments of other men’s ; but becaufe if this 
warinefs could be introduced, it would be the 


mot effectual way of perfuading men to write 


thofe kind of traéts I would recommend, phy- 
fiological effays, For he, that will confine him-~ 
felf fo ftriétly, will {earce be often tempted, on 
phyfical fubjects, 
volumes, 
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to write either fyftems or. 
. ing them buried with me, but that I may be 


ANoTHER thing, Pyropbilus, 1 mutt needs 
advertife you of in reference to the enfuing dif- 
courfes; which is, that befides thofe deficiencies 
in point of ratiocination, which are due to my 
perfonal difabilities, I have purpofely let pafs 
fome few (and but very few) inferences, which 
I difcerned welt enough not to be cogent, be- 
caufe I was willing to acquaint you upon fome 
particular occafions with all. the experiments 
then occurring to me, which I thought might 
contribute to the illuftration of the fubyeét in: 
hand ; though each of them apart did not irre- 
fragably, nor indeed fo much as {tronely infer 
the conclifion, in order to which they feemed 
to haye been mentioned as premiffes. And 
this practice I made the lefs {cruple of, becaufe 
I was willing to exercife thereby’ your reafoning 
faculty,.and try how far you would diftern the 
tendency of feveral things, all of them perti- 
nent enough to the fubjeét in hand, but not 
all of them concluding to the main defign, in 
order whereunto they werealledged. And I 
fuppofed, that the things by me mentioned, 
though not conclufive, being yet experimental, 
the mention of them, which in a ftridtly lo- 
gical way of reafoning mutt have been forborn, 
might well make you amends for the exercife, 
to which I intended they fhould put your 
reafon. 

THERE remains yet one thing, Pyrophilus, 
of which I fuppofe you will expect I fhould 
give you an account; and that is, why in the 
enfuing effays I have mentioned divers experi- 
ments, which I have not plainly and circum: 
ftantially enough delivered. To fatisfy you 
concerning which, I muft reprefent to you, 
firft, that though for your fake I have often. 
times, contrary to my reafon and genius, de- 
livered things, to make them more clear, in 
fuch a multitude of words, that I now feem 
even to my felf to havein divers places been 
guilty of verbofity; yet in fome other paflages, 
treating of things, which ufe had rendered very 
familiar to me, I may haye, to fhun prolixity, 
unawares {lipt into the contrary extreme. Se- 
condly, there are fome mechanical experi- 
ments, wherein I have purpofely omitted fome 
manual circumftances, becaufe I was unwil- 
ling to prejudice fome ingenious tradefmen, 
who make either a livelihood, or at leaft a 
gain, by the fale of the productions of fuch ex- 
periments. And I made the lefs fcruple to 
conceal fuch mechanical circumftances, (af I 
may fo call them) becaufe they were not necef- 
fary to the phifiological knowledge of the ex- 
periments; in naming of which, my intention 
was to teach you rather philofophy than trades. 
Thirdly, I mention fome things but darkly, 
either becaufé I received them upon condition 
of fecrecy, or becaufe fome ingenious perfons, 
that communicated them to me, or others to 
whom I imparted them, do yet make, and 
need to make, a pecuniary advantage of them. 
Fourthly, And fome things, that, either having 
been the fruits of my own labours, or obtained 
in exchange of fuch, are freely at my own dif- 
pofal, I have not yet thought fit fo plainly to 
reveal, not out of any envious defign of hav- 
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always provided with fome rarity to barter 
with thofe fecretifts, that will not part with one 
fecret but in exchange for another, and think 
nothing worth their defiring, thatis known al- 
ready to above one or two.perions. And I 
think it very lawful to referve always fome con- 
cealed experiments by me, wherewith to ob- 
tain the fecrets of others, which being thereby 
gained, the other (as being no Jonger neceffa- 
ry to the former end) may freely be commu- 
nicated. 

Awp think not, Pyropbilus, that the bare 
mention of am experiment as having been per- 
formed, though the way of making it be con- 
cealed, is of no ufe; if the relator of the ex- 
periment be a perfon, that may fafely be cre- 
cited: For it is fomething, to beaffured, that 
fuch and fuch things have been really performed, 
and confequently are poffible to be done; 
though we be not particularly acquainted with 
the means of performing them. And he tells 
you fomething, that tells you upon his own 
knowledge, that in fuch or fuch bodies, or 
ways of operating on them, confiderable things 
of fuch or fuch a nature are to be met with. 
And for my part, when I go a hawking or 
fetting, I think my felf beholden to him, that 
affures me, that in fuch a field there is a ¢ovey 
of partridges, though he does no more to- 
wards the giving methem. And it is obvi- 
ous, how much urope is beholden to Columbus 
for the detection of many countries in America, 
which were not difcovered by him, nor per- 
haps till long after his death, becaufe he firft in- 
formed us knowingly, that there were unknown 
regions beyond that vaft* ocean, which Aevers 
the old world from the new. But I begin to 
disrefs, and therefore fhall proceed to tell you, 
that I am the lefs troubled at my ofniffion of 
the circumftantial parts of fome experiments, 
becaufe I think it will be much for your ad- 
vantage to try them over again your felf. And 
as I have taken care by the truth of the ex- 
periments I have delivered, to fecure your fuc- 
cefs, in cafe you try them aright; fo I cannot 
be very forry, that you fhould in fome particu 
Jars have a kind of neceffity laid on you to ex- 
ercife your own induftry, and thereby inctreafe 
your experience. 

Bur befides all that has been faid, Pyrophi- 
lus, I muft freely confefs to you, that there-is 
one thing particularly relating to your felf, 
which has made me refrain from delivering, in 
the enfuing eflays, fome of the chief chymical 
proceffes, wherewith they might have been en- 
riched. For not yet knowing: with what feri- 
oufnefs you will addict yout felf to promote ex- 
perimental philofophy, nor what ufe you will 
make of:what has been unveiledly communi- 
cated to you, I was fomewhat unwilling, that 
fome things, which had coft me a great deal 
of pains, fhould yet fall into any man’s hands, 
that {corns to purchafe knowledge with fome 
pains; and I was defirous, in cafe you fhall 
prove as induftrious as I hope you will, to 
have fomething by me to encourage and che- 
tifh your induftry, which may be more fuitable 
to your improved knowledge. For I muft 
confefs to you; that in reference to the chymi- 


cal proceffes extant in the following difcourfes, 
I look upon moft of them but as trifles, not 
only in comparifon of thofe things, which a 
Knowing chymift might have delivered on the 
fame fubjects, but even in regard of divers pro- 
ceffes (notimpertinenttothofe difcourfes ) where- 
with I my {elf} (as little as I am a pretender 
in thefe matters) am not unacquainted: and 
perhaps I would have given to the following 
treatifes the title of trifles, inftead of that of 
effays, if I had not been afraid of difcouraging 
you thereby, and if the chymical part of them 
had been the chief thing, wherewith I intended 
to acquaint youin them. But if the reception 
you give to what we have already written, 
prove fuch as may encourage us to proceed, 
we may perhaps, if God be pleafed to vouch- 
fafe us life and opportunity, be invited to im- 
part to you thofe more confiderable chymical 
€xperimients, which either the communication 
Gf our friends, or our own labours, have pre- 
fented us. For it will be much in the power 
of the entertainment, which thefe papers fhall 
meet with, to make them either the beginning 
of our labours of this nature, or theend. And 
in the mean time, I think I may venture to 
tell you, that, as inconfiderable as I have con- 
felfed divers of the chymical proceffés mention- 
éd in the effays to be, yet if ever you take the 
pains (as I hope you will) to write experi- 
mental eflays, and confine your felf to take as 
little upon truft as I have done, you will per- 
haps be ready to believe, that fometimes a fhort 
eflay of this nature, not to fay fome one fingle 
experiment, may have coft me more than a 
whole treatife written on-dfuch a fubject, where= 
on to be able without difcredit to write baoks, 
it is almoft eect to haveread many., And 
give me leave to add, that as in fuch kind of 
compofures, oftentimes the enabling himfelf 
to give a confiderable advertifement, or even 
hint, may coftthe writer more than the making 
of feveral experiments; fo it maybe alfo more 
beneficial to the reader than the knowledge of 
them. For we muft not always meafure the 
confiderablenefs .of things. by their moft ab- 
vious and immediate’ ufefulnefg, but by their 
fitnefs to make or contribute to the difcovery 
of things highly ufeful. As, if it be true, 


what is reported by good authors of the hazel 


wand, or virgula divinatoria, though the ha- 
zel tree be much lefsconfiderable in reference to 
its fruit, or, immediate productions, than a 
peach-tree, an orange-tree, or even an apple- 
tree; yet may it be made much more valuable 
than any of them, becaufe, whereas they only 
prefent us with fruits, this may affift us to dif- 
cover in latent mines ineftimable treafures. 

I had almoft forgot to advertife you, Pyro- 
pbylus, that whereas I have not been fo follici- 
tous as moft writers are wont to be, to {well 
the enfuing eflays with the enumeration of. the 
various opinions and arguments of authors 
about the fubject I treat of, or to adorn them 
with acute fentences, fife ‘expreffions, or a- 
ther embellifhments borrowed -frorn’ eminent 
writers; it has not been; becaufe I utterly 
diflike the making ufe of thofe paffages in 
claffick or othér authors, that may either 
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give (among the admirers of thofe writers) 
fome authority to our thoughts, or very 
handfomely and emphatically exprefs them. 
For I remember, I have known it-reprehended 
by learned men in Epigurus, that though he 
wrote vety much himfelf, he would not vouch- 
{afe in his writings to quote thofe of other men. 
And that I have nof refrained from making 
ufe, now and then, of thofe philological orna- 
ments of difcotirfe, when they réadily occurred 


to mie, and appeared neither imperfinértt nor 


prolix, may, I hope, fuffice to keep me from 
being fufpected of the vanity of thinking my 
felf above other men’s affiftance. But the rea- 
fons of mty fo much declining to make ufe of 
other men’s authority, or expreffions, were 
chieHly thefe: firft, That the weaknels of my 
eyes has this Jong time kept me from reading 
almoft any books, fave the coer. with fome 
critical expofitions of it, and, here and theré 

fome portions of the writings of thofe that pre! 
tend to teach their readers experimental mat- 
ters: and the unfaithfulnefs of my memory, as 
to things of no great moment, has made me 
forget almoft all the little philological and flo- 
rid learning I was formerly acquainted with. 
And really, Pyrophilus, as for the books, that 


treat of natural philofophy, I am fo fenfible of 


the frnallnefs of the advantage, which my difabi+ 
lities Have fuffered me to make of them, that 
inftead of being ambitious to appear a gfeéat’ 
reader, I could be very well conteht td be 
thought to have ftarce looked upon any otlier 
book than that of naturé. Ahd in the nexr 
plate, Pyropbilds, thotigh I igriore riot, that by 
this plain and unadotned way of writing, I un- 
kindly déity miy effays many imbellifhtments, 
which I night give thérn, and which perhaps 
you will think they do abundantly need; yer 
my frequérit diftempers, journeys, and other 
avoeations, not allowing me fo imuth time as 


I défired, entertain you on philofophical fubjects, 


_I thought.it more réquifite to fpend thofe coh 


fined hovifs in acquainting you with my owt 
thoughts, fuch as they are, than with thofé of 
cthér men; unlefs (a8 I formerly intimated) I 
can fome way of other more than barely recite 
what I recite of theirs. And you Will eafily 
pardon me the injury, which for your fake I dé 
my own reputation by this naked way of wi- 
ting, if you, as well asI, think thofe the pro- 
fitableft writers, or, at leaft, the kindelt t6 
their perufers, who take not fo much caieé to 
appédar knowing men themlelves, as to rhaké 
their readers fuch. 7 
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Unfuccefsfulnefs of Ex PERIMENTS, 


Containing divers Admonitions.and Obfervations (chiefly Chymical} 


touching that 


SUBJECT. 


Advertifement about the two following Effays. 


FONE author of thefe difcourfes bad enlarged 
them, in this fecond edition, with divers 
obfervations and experiments, but that be has 


made ufe of them already in other papers belong- 
ing to bis Sceptical or doubting Naturalift. 


The Firt ESSAY, 
Of the Unfuccefsfulnefs of EX PERI ME NTS. 


Ww oAM very forry, Pyropbilus, that to the | 


many (elfewhere enumerated) difficulties 
which you may meet with, and muft there- 
fore furmount, in the ferious and effectual 
profecution of experimental philofophy, I muft 
add one difcouragement more, which will per- 


haps as much furprize you as difhearten you; _ 


and itis, that befides that you will find (as we 


upon 
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upon further trial, difappoint your expectation, 
either not at all fucceeding conftantly, or at 
leaft varying, much from what you expected. 

Tus advertifement may feem of fo difcou- 
raging a nature, that I fhould much fcruple the 
giving it you, but that I fuppofe the trouble at 
that unfuccefsfulnefs, which you may meet with 
in experiments, may be fomewhat leffened by 
your being forewarned of fuch contingencies: 
and that if you fhould have the luck to make 
an experiment once, without being able to 
perform the fame thing again, you might be 
apt to look upon fuch difappointments as the 
effects of an unfriendlinefs in nature or fortune 
to your particular attempts, as proceed but 
from a fecret contingency incident to fome ex- 
periments, by whomfoever they be tried. 

Bur becaufe; Pyrophilus, the advertifement, 
which J am about to give you, may feem, as 
paradoxical, fo difcouraging; it will be but rea- 
fonable, that I prefent you with fome inftances 
of the requifitenefs of it: which I fhallthe more 
willingly do, becaufe thereby I may not only e- 
vince the truth of it, but fomewhat leffen the 
defpondency it is apt to produce, by letting you 
fee, that though fome of your experiments 
fhould not always prove conftant, you have 
divers partners in that infelicity, who have not 
been difcouraged by it. 

To make nice and curjous diftinctions of 
the feveral grounds and occafions of the unfuc- 
cefsfulnefs ofexperiments, would, perhaps, prove 
a work of greater difficulty than ufe; and there- 
fore I thall content my felf grofly to diftinguith 
the caufes of that unfuccefsfulnefs, into the par- 
ticular or miftaken properties of the materials 
imployed about them, and fome fuch error 
committed in the handling of thefe materials, 
as though it hinder the fuccefs of the experi- 
ment, is not eafy to be difcertied. Which 
therefore I mention, that I may diftinouith 
thefe kind of errors, that Jam now to dahdage 
from thofe more obvious ones, which proceéd- 
ing barely from the unfkilfulnéfs of the tryers of 
the experiments, may be eafily enough diftérn- 
ed, and either rectified or avoided by a know- 
ing artift, or a pérfon well verfed and expeft in 
making thofe particular experiments, which 
through that unfkilfulnefs may have mifcatriéd. 

Tue materials to be employed about the ex- 

eriments we are Confidering thay alfo admit 
of feveral diftinétions; as into natural and fac- 
titious, firicere arid adulferate, fimple and 
compound, €%c. But we fhall likewife pur- 
pofely forbear the infifting on any of thefe, 
and content our felves to caft what we have 
to fay on this patt of our theme, into a few 
and comprehenfive obfervations. 

Awnp in the firft place we will obferve, that 
divers experiments fucceeded not, becaufe they 
were at one time tried with genuine materials, 
and at another time with fophifticated ones: 
and in this cafe it may be all one, as to the 
event of the experimént, whether the materi- 
als, wherewith it was fuccefsfully tried, were fo- 
phifticated or not, if thofe made ufe of in the 
latter trial were of diffeting qualities from thofe 
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employed in the former; becaufe it may very 
well happen, that fophifticated bodies (as we 
may have occafion to fhew hereafter) by the 
addition of thofe things, or by that deceitful 
way of preparation, whereby they have been 
fophifticated, may acquire an aptitude to pro- 
duce fuch effects, as, had they not been adulte- 
rated, they would nothavebeen fitto do. Now 
itis {carcely imaginable to him, that has not been 
very converfant with the drugsand fimplesfold in 
fhops, how generally they are adulterated by 
the fraudulent avarice of the fellers, efpecially 
if they be fuch, whofe precioufnefs may make 
their fophiftication very beneficial to them, that 
practife it. It has been lately much complain- 
ed of by fome of the cultivators of clover-prafs, 
that of a great quantity of the feed not any 
grafs fprung up; which not being imputable 
to the foil, nor the fower, proceeds, as fome 
analogical obfervations make me fuppofe, 
from the effetenefs (if I may fo fpeak) of the 
fuperannuated feed fometimes fold in the fhops: 
And upon this fubject I cannot conceal from 
you what was lately affirmed to me by one of 
the eminenteft and fobereft chymifts of A- 
Jterdam, who was alfo an Indian merchant, who 
affured me, that the moft of the cinnainon and 
cloves, that is brought into thefe weftern regi- 
ons, is defrauded in the Zwdies of much of the 
fineft and fubtileft aromatical parts, before it be 
fent into Hwrope. And to givéa more fami- 
liar inftance to our prefent purpofe, you may 
be pleafed to remember, Pyrophilus, that tn 
one of the firft of thefe effays, we have made 
mention to you of great {tore of living cred- 
tures, which we had obferved in vinegar; of 
the truth of which obfervation we can produce 
divers learned and fevere witneffes, who were 
not to be convinced of it, till we had fully fati¢- 
fied them by ocular demonftration: and yet, 
Pyrophilus, there are divers parcels of excellent 
vinegar, Wherein you may in Vain feek for thefe 
living creatures: and we ate now diftilline 
fome of that liquor (which if we did not think 
to be of the ftrongeft and beft fort, we fhould 
{carce think worth the being diftilled for fpirit) 
wherein neverthelefs we can neither by candle- 
light nor by day-light difcern any of thie little 
creatures, of which we haveoften feen {Warms ih 
other vinegarg. Of fuch fraudulent tricks as 
thofe lately mentioned, Icould eafily give you di- 
vers inftances, if 1 werenot afraid of teaching 
fallacies by difcovering them. But fome are fo 
notorious, or otherwile of fuch a nature, as that 
it may be more ufeful than dangerous to men- 
tion them, 

Ir is commonly known, that fublimate is 
wont to be fophifticated with arfnick: and 
how differing the effects of fitch fublimate may 
be from thofe of that, which is faithfully pre- 
pared, not only upon metals, but (when mercu- 
rius dulcis and other preparations are made of 
it) upon human bodies, they, and fcarce any 
but they, who are acquainted with the noxious 
qualities of arfnick, both to metals and men, 
can readily imagine. And indeed as for chy- 
mical preparations, He/mont * was not a in 
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the wrong, when he affirmed, there were fcarce 
any, vulearly fold in fhops, to be relied on 
as faithfully prepared. And for my part, I 
have fo often met with chymical preparations, 
which I have found unfincere, that I dare {carce 
truft any, either in the adminiftration of phy- 
fick, or fo much as in the trial of confiderable 
experiments, which either my own furnaces 
do not afford me, or wherewith I am not fup- 
plied by fome perfon, of whofe fkill and faith- 
fulnefs I have a good opinion. The other day, 
having occafion to ufe fome fpirit of falt, where- 
of I was not then provided, I fent for fome to 
a chymift, who making it himfelf, was the 
likelier to afford that, which was well made: 
but though I gave him his own rate for it, at 
the firft reétification even in a retort, a fingle 
pound afforded us no lefs than fix ounces of 
phlegm; and afterwards being further rectified 
ina high body and gentle heat, the remaining 
fpirit parted with a fcarce credible quantity of 
the like naufeous liquor, and after all thefe fe- 
queftrations of phlegm, was not pure enough, 
to perform what we expected from it. Of 
which complaining to an excellent chymuft of 
my acquaintance, he fent for fpirit of falt to a 
very eminent diftiller of it, who gets much by 
his profeffion, and paffeth for a very honeft 
man: but this fpirit, befides its weaknefs, dif- 
covered itfelf to be fophifticated with either 
fpirit of nitre, or aqua fortis, which betrayed 
itfelf by its peculiar and odious fmell; whereas 
fpirit of falt fkilfully and fincerely drawn is 
commonly ofa greenifh colour, bordering upon 
yellow, and hath uftally a peculiar, and fome- 
times (as I can exemplify to you in fome of 
mine) anot unpleafing {mell. And let me on 
this accafion advertife you, Pyrophilus, that 
in divers cafes it is not enough to feparate the 
aqueous parts by dephlegmation, as many 
chymifts content themfelves to do; but fome 
liquors contain alfo an unfufpected quantity of 
{mall corpufcles of fomewhat an earthy nature, 
which being affociated with the faline ones, do 
clog or blunt them, and thereby weaken their 
activity: and therefore fuch liquors to be well 
depurated require the being diffilled off, and 
that with a flow fire, that the dry feces may 
be left behind in the bottom of the glafs. To 
fatisfy fome perfons, that this obfervation is not 
sroundlefs, we have fometimes taken of the 
better fort of fpirit of falt, and having carefully 
dephlegmed it, removed it into lower glafies, 
(that the lefs heat will fufice to make the li- 
quor afcend) and having gently abftracted the 
whole fpirit, there remained in the bottom and 
the neck of the retort, whence it was diftilled, 
fo great a quantity of a certain dry and ftipu- 
cal fubftance, for the moft part of a yellowifh 
colour, that it feemed ftrange to the beholders, 
that fo clear a fpirit fhould conceal fo much of 
it: and we ourfélves fhould have wondered at 
it too, had we not remembered, that in what 
the chymifts are wont to call the oil or rectified 
butter of antimony made with fublimate, the 
liquor, though diftilled and very limpid, al- 
mot like fair water, confifts in great part of 
the very body of the antimony: which we 
would here manifeft, but that we elfewhere do 


it; and therefore chufe rather m this place 
to take notice, that the fpirit of falt after this 
fecond depuration was fo changed, that it feem- 
ed to be a much nobler, and almoft another 
liquor than it was before. 

Bur to return to our fophifticated fpirit; 
what differing effects would be produced by 
true fpirit of falt, and that whichis mixt with 
the fpirit of nitre, he, that knows the great dif- 
parity in the operations of thofe two liquors, 
whereof (to mention now no other inftances) 
the former will precipitate filver, when the lat- 
ter has diffolved it, may eafily inform you. 
Which inftances I mention not as the confide- 
rableft, which may be produced on this fubjeét, 
but as the-frefheft in my memory. 

In the next place, Pyrophilus, I obferve, that 
even when the materials imployed about expe- 
riments are no way fophifticated, but genuine, 
and fuch as nature has produced them, or art 
ought to prepare them; even then, Ifay, there 
may be a very confiderable difparity betwixt 
concretions of the fame kind and name, and 
which pafs without fufpicign for bodies of per- 
fectly the fame nature. 

Lujs may, toyou, Pyrophilus, feem a great 
paradox; but perhaps upon examination it will 
appear a great truth: which becaufe I am, per- 
chance, the firft, that has folemnly afferted, I 
hope I fhall obtain your pardon, if I infift fome- 
what the longer upon the making it out. For 
though antimony -(and the like is to be under- 
{tood of quickfilver, gold, copper, tin, &¢.) 
is wont by almoft all men without hefitancy to 
be looked upon as being all of it of the fame 
nature as well as denominations yet he, that 
will take the liberty to fufpect, that they may 
be deceived in that opinion, and then heedful- 
ly obferve the differing progrefs and event of 
experiments, may very well difcern, that there 
is as well a difference in minerals of the fame 
kind, as there is in vegetables and animals of 
the fame fpecies. And as the white rofe, the 
red rofe, and the damafk rofe differ much from 
one another, though all three bé rofes; and 
as the four and fweet orange are very differ- 
ing betwixt themfelves, and yet both of them 
from the China orange, though all be oranges ; 
and asthe hound, the grey-hound, the fpaniel, 
the tumbler, the maftiff, and the water-dog, 
€c. are very diverfly qualified, though all of 
them be dogs: fo neither are all the parcels of 
antimony to be met with in mines or fhops of 
altogether the fame qualities, though all of 
them be ‘antimonial concretes. ‘There is in- 
deed this difference betwixt the variety to be 
obferved in vegetables and animals, and that 
which is to be found in minerals, that the for- 
mer is wont to be more obvious to the eye, 
and betray itfelf by fome difference to be obfer- 
ved, either in the fize of creatures of the fame 
kind, or in fome peculiar fhape or colour, by 
which it is eafy for nature confpicuoufly to dif- 
criminate bodies, that confift of many difcerna- 
bly diftinct parts; whereas minerals appearing 
to the eye either to be perfectly fimilar, as me- 
tals, or at leaft to confift but of two or three 
diftinct ingredients, as cinnabar, and fome o- 
ther mineral concretions, the diverfity to he 
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ifland, {peaking of the metals of it, fays, I] y Hifoire de 
a bien, Sc. that is, there is certainly gold a- pate 
Mong the inhabitants of Madagafcar, which ©’ © >’ 


found betwixt minerals of the fame denomina- 
tion is hardly to be difcerned, before experience 
have difcovered it. 


Anp on this fubje& I confider, that the 
womb (if 1 may fo fpeak) of a mineral body 
is not always like that of an animal, a place 
by a competent and peculiar involving fence 
fecured from the intrufion of all bodies not of 
kin to that included in it: but a mineral being 
generated in the bowels of.the earth, its womb 
is oftentimes acceffible and open to other mi- 
neral juices or fteams, that pafs that way, 
though of never fo differing natures from that 
of the more capious mineral. Infomuch that 
not only I have had the opportunity to obferve 
(not without fome wonder) minerals of differ- 
ine lkinds, as marchafitesand metals, marcha- 
fires and ftones, (I mean ftones properly fo 
called) falt and fulphur, andthe like, blended 
in the fame {mall lump of matter; but I have 
fometimes found, in a great mafs of one fort of 
mineral, fmall parcels of a mineral of a quite 
differing kind perfectly inclofed in the fubftance 
of the other. But to refttrme what we were 


faying before,, thefe intruding bodies (if I may~ 


fo fpeak) being coagulated, and perhaps ri- 
pened together with the former by length of 
time, are not eafily either feparable, or fo 
much as diftinguifhable at their firft di¢ging 
out of the ground, and much lefs after their 
coiliquation, For the ignorant or heedlefs 
miine-man aiming only at the obtaining a quan- 
tity of fuch a metal, or other mineral, as may 
be vendible under fuch a determinate name, has 
neither the defign, nor perhaps the {kill, to 
thake nice feparations of the heterogeneous bo- 
dies to be met with in his ore, but melts fo 
miuch of them as he can promifcuoufly toge- 
ther; and then fells them, not only to the mer- 
chant, but' the chymuft, for that metal or mi- 
feral, whofe outward form and properties (as 
colour, confiftence, weight, found, €@c.) it 
has: though that metal, under whole name it 
paffes, be indeed but the predominant ingre- 
dtent of the lump, wherein divers other mine- 
rals may in {mall quantities lie concealed, and 
yet upor.occafion be difcovered by exquifite 
feparations, or difcover themfelves by unex- 
pected operations, when they meet with bo- 
dies fit toact on them, or difpoféd to receive 
impreffions from them. 

- I Was lately vifited by an ingenuous gold- 
fmith of my acquaintancé,-who complained 
to me, that being wont to buy parcels of gold 
brought in {mall pieces, and as it were fandy 
corpufcles, from Gyznea, or fome country of 
that -coaft, though he found it upon all trials 
very right gold, yet was it fo very pale, that 
few but expert gold{miths would meddle with 
it, as fearing it had been fome fophifticated 
metal; adding, that this exceeding palenefs of 
it fometimes reduced him to melt it with very 
high-coloured gold, orto heighten its tinéture 
with that of copper, to bring it to the colour of 
ordinary gald. 

Tue probability of this may be proved by 
what is related by Monfieur Placourt, gover- 
nour of the French plantation in Madaga/car, 
who, in his newly publifhed hiftory of that 


has not been brought hither by foreign thips : 
for it is not poffible, that fuch fhips fhould have 
left them fo much of that metal as they have ; 
and befides, it is of a differing nature from 
that of Europe, which they call in this coun- 
try Voulamene Voutrotia. We adds, that this 
gold, which they call gold of Malacaffe, is 
pale, and is not worth above ten crowns, (or 
about fifty fhillings) an ounce ; alfo, that the 
Negroes affirm, that there are many mines of 
it in the country, where it was formerly digged ; 
that there is three forts of it differing in fine- 
nefs from each other, and difcriminated by the 
natives by three peculiar names, But that which 
he adds as moft confiderable, is, shat Mala- 
caffean gold is of fo very eafy a fufion, that it is 
almoft as eafily melted as lead; whereas we here 
find the gold we deal with to require con- 
fiderably {trong fires, and are wont to caft in 
borax to facilitate the fufion, 

Havine, upon occafion, had the curiofity 
not long fince to vifit fome mines of lead, and 
other metals, I find, that there is a great dif- 
ference, and difcernible even to the eve, betwixt 
the feveral ores; for inftance, of lead, fome of 
which I can fhew you fo like fteel, and fo un- 
like common lead-ore, that the workmen upon 
that account are pleafed to call it fteel-ore, 
which being of more difficult fufion than ordi~ 
nary, they are wont to mix it with other ore, 
which they call firm-ore, to facilitate the melt- 
ingofit. And I likewife took notice ofan ore, 
which for its aptnefs to vitrify, and ferve the 
potters to glaze their earthen vefiels, the miners 
call pottern-ore, and fell it (at leaft where I 
faw it digged up) dearer than other ore, from 
which it differs both vifibly enough, and as the 
workmen affirm, in divers other (and thofe lefs 
obvious) qualities ; and yet all thefe ores, after 
fufion, do pafs indifcriminately under the name 
and notion of lead. In which therefore it is 
no wonder, that feverer inquirers find a great 
deal of difparity. I remember I did not long 
fince caufe fome lead-ore to be tried; which be- 
ing the moft promifing that ever I faw, made 
me fuppofe it might contain fome confiderable 
quantity of filver: but though it proved fo 
rich in lead, as.to yield after the rate of feventy 
pound in the hundred, yet one of the moft ex- 
pert artifts in Europe could not extraét one 
grain of filver out of it; whereas the lead of 
very many mines, being fkilfully examined, 
will leave behind it, upon the teft, a proportion 
of purer filver. And though this quantity of 
filver be not confiderable enough to make {uch 
mines as yield it pafs for filver-mines, (or, as 
we are wont to call them, mines-royal) becaufe 
the filver will not quit the coft of extraGting it; 
yet fuch mines, though they pafs but for lead- 
mines with the metalift, may appear to be 
mixt mines to the naturalift, who may meet 
with divers experiments, wherein the little fil- 
ver, that is in them, may make their lead ope- 
rate differently from that of thofe ores, which 
are wholly deftitute of filver. _ 

Awp as this difparity is difcernible in lead- 


ores, 
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cres, fo it may well be fuppofed, that the like 
would be difcovered in the ores of other metals, 
if they Were but purpolely and flalfully examined. 
On which fubjcét 1 remember, that avery ex- 
perienced perfon in thefe affairs, and otherwile 
very candid/and fober, was lately very defirous 
I fhould procure him fome tin-ore, alledging, 
that he had met with a fort of it, which, after 
a long digeftion in lixiviate liquors, afforded 
him a very confiderable proportion of the 
richer metals; infomuch that having a large 
quantity of that ore, and finding the experiment 
on it to fucceed conftantly, he promifed to 
himfelf a vaft income by it: but when that 
{tock of ore was fpent, the next that he pro- 
cured, though with great carefulnefs managed 
as the former, would by no menns be brought 
to afford cither fo confiderable a benefit, or 
fo much as any at all. Which brings into my 
mind, that having once bought a parcel of 
block-tin, (as the tradefmen call that, which is 
of the moft pure or unmixt, and as yet un- 
wrought) I was defirous to try,..1f Icould noe 
make a menftruum to diffolve it in fuch man- 
ner as aqua fortis ciffolves filver, and aqua regis 
gold ; becaule chymifts are wont to complain, 
that though they have a menftruum or two 
that will diffolve crude tin, yet they want one, 
that will keep it diffolved, and will not, which 
aqua fortis will, let it fall into a calx. Having 
therefore (by a way that I elfewhere teach) pre- 
pared fuch a liquor as was defired, I evaporated 
a folution of the. fore-mentioned tin, and fet- 
ting it ta fhoot, found fomewhat, to my won- 
der, that the cryftals it afforded were not at all 
like any kind of vitriol, but broad, flat, and 
exceeding thin, juft like thofe of filver. Where- 
upon for further trial, having examined this falt 
by the tongue, we found not, that it had any 
fuch tafte as flilfully made calx of tin in fpirit 
ef vinegar, (wherein it is not every calx of 
Fupiter that is folubley which (the laft time we 
tried) feemed to.us to have, as it were, a cha- 
lybeate tafte, but fuch an exceffive bitternefs as 
may be met with in the cryftals of filver made 
with aqua fortis...Finding alfa this further re- 
femblance betwixt the falts of thefe two metals, 
that they did both of them prefently dye upon 
the nails and fkin ablacknefs, that could notin 
a fhort time be wafhed off ; we. fhould have 
fufpeéted, that the menftruum had exalted the 
metal diffolved in it to a greater cognation to 
filver ;. but having afterwards profecuted the 
fame trial with the fame menftruum, and ang 
ther parcel of block-tin, (the former being 
cafually toft) this metal, chongh bought very 
foon atterthe other, and, as I remember, at the 
fame place, made us conclude, that the event 
ef qur trials proceeded from our having: lighted 
upon.alump of tin, that was of a peculiarnature. 
} Rememeewr alfo, that a while fince a 
learned and inqupfitive friend of mine found in 
his land a parcel of ore, part of which he 
fhewed me, and fome of which I can fhew you, 
but have noryet made trial of it; which feerned 
to. me, among others that looked upon it, to 
be copper ore, and which did indeed, after 
tufion, yield very good copper; but the per- 
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fons, to whom he committed the examination 
of the mine, being very ingufitive, and extra- 
ordinarily {killful, they did (as one of them- 
{elves immediately after confeffed to me) find 
in that ore, befides the copper, no inconfider- 
able quantity of filver; and in that filver 
(having diffolved it in aqua fortis) a confiderable 
preportion of gold. 

Bur to detain you no longer on this fubject, 
give me only leave to ftrenghen the paradox I 
have propofed, by the authority of that great 
and candid chymift Baflius Valentinus, who 
fpeaking of antimony, after he hath told us, 
that there are feveral kinds of it, and efpecially 
two ; the one more mercurial, and of a golden 
property, witneffed by the fhining ftreaks or 
beams it abounds with; the other more full of 
fulphur, but deftitute of the golden nature that 
inriches the former; adds, that there is fucha 
different goodnefs betwixt the feveral forts of 
antimony, as there is betwixt the feveral forts 
of flefh or fifh, which, though agreeing in 
name, and, if you pleafe, in nature, do exceed- 
ingly differ in point of goodnefs. Which brings 
into my mind the great difference, which I have 
fourid, even vifible to the eye, betwixt the 
feveral forts of antimony ; and makes me alfo re- 
member, that the other day being by an excel- 
lent chymift fhewed a parcel of antimony as a 
rarity, upon the fcore of the various-coloured 
fulphur, wherewith it was confpicuoufly in- 
riched, the poffeffor of it foon after imployed 
it to make butter of antimony : but though he 
were very expert in that kind of diftillation, 
yet inftead of the liquor he expected, upon the 
approach ofa gentle fire, he found the neck 
and body of his retort lined with an antimonial 
cinnabar, (or at leaft a red fubftance, by him 
concluded to be fulphur ;) at which being fur- 
prized, he was pleated to withdraw his fire, till 
he had acquainted me with this accident, and 
in the yet unbraken retort fhewed me the cin~ 
nabar, which is not wont (as you know) ta 
arife till after the butter of antimony is come 
over, and the remaining matter be urged with 
a vehement fire. And it is perhaps to the un- 
difcerned difference of antimonies, that we may 
fometimes afcribe that contingency, which we 
have divers times had occafion to take notice of 
in the making of antimonial cinnabar: for 
though in our furnaces it hath been very fuc- 
cefsfully made, yet not only we have after- 
wards failed of making it, but we have feen 
much more expert chymifts, and who, becaufe 
of the high value they do (not undefervedly) 
place upon that medicine, imploy themfelves 
oftener than we in making it, divers, times un- 
fuccefsfully aetempt the preparing it. And it 
may be perhaps alfo from fome diverfity either 
in antimonies or irons, that eminent chymifts 
have (as we have obferved) often failed in their 
endeavours to make the ftarry regulus of Mars 
and antimony. Infomuch that divers artifts 
fondly believe and teach (what our experience 
will not permit us to allow) that there 1s acer- 
tain refpeét to times and conftellations requi- 
fite to the producing: of this (I confefs admi- 
rable) hady. Upon which fubje& I muft not 
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omit to tellyou, that a while fince an induftri- 
ous acquaintance of ours was working 6n an 
antimony, which unawares to him was, as we 
then fuppofed, of fo peculiar a nature, that 
making a regulus of it alone (without iron) the 
common way, (for his manner of operation I 
inquired of him) he found, to his wonder, and 
fhewed me his regulus adorned with a more 
confpicuous ftar, than I have feen in féveral ftel- 
late regulus’s of both antimony and Mars. Yet 
I dare not:be too confident that this depended 
only upon the peculiar nature of that antimony, 
becaufe fince that, my own laboratory has af- 
forded me divers fuch parcels of regulus with- 
out Mars,(fome of which I have yet by me very 
fairly ftellated) which though made of antimo- 
ny, that feemed (by its varioys colours) to be 
more rich than ordinary in fulphur ; yet in re- 
gard the antimony did not conftantly afford a 
{tarry regulus, though by the fame perfon or- 
dered as near as could be after the fame man- 
ner, it did not fo clearly appear to me, whe- 
ther the different event of the feveral trials 
proceeded from the peculiar nature of this or 
that parcel of antimony, or from fome odd 
and f{carce difcoverable circumftance in the ma- 
nagement of the operation. But in either cafe, 
the mention of thefe uncertain events will pro- 
perly enough belong to our prefent difcourfe. 
As in antimony, fo (as I intimated above) 
i divers other minerals a confiderable diverfity 
may be obferved: and I rernember I was lately 
prefented with a piece of a mineral, which to 
me, as well as to the reft who looked on it, 
{eemed to be an ordinary and worthlefs mar- 
chafite; and yet a Dutch merchant (a fkilful 
mineralift) who was the pofleffor of it, was 
very induftrious to procure a greater quantity 
thereof, having in fome of it, on which he 
had made trials, found a rich proportion of 
pure gold. And the fame gentleman, whofe 
copper-ore I formerly mentioned, digging for 
more of that ore, found lately a quantity of 
red earth, which by knowing mineralifts was 
guefied to be but bolus, and indeed looked very 
like it; but being melted with regalus Martis 
Jeellatus by a fkilful trier of metals, it divers 
times richly recompenfed the examiner’s curio= 
fity, by affording him many grains of ‘fine 
gold: and though I doubt, whether this gold 
proceeded from the bolus, or the regulus melted 
with it, yet however it may ferve for an inftance 
to fhew, that fome mineral bodies, which pafs 
without difpute for minerals of fuch and fuch 
a precife nature, may have lurking in them 
minerals of a quite other nature, which may 
manifeft themfelves in fome particular experi- 
ments, (wherein they meet with proportionate 
agents or patients) though not in others. 
Tuart the talc, which is wont to be em- 
ployed about cofmeticks, is of very difficult cal- 
cination, is fo known a thing to thofe, that 
have tried to calcine it, that I have met with 
good chymifts, that have looked on all the cal- 
ces of talcs but as impoftures, Nor indeed 
have we calcined Venetian talc without fome 
length of time, and much violence of heat. 
But among many forts of tale we have here 
in Coe there is none, which a moderate 
on. I, 


fire will in lefs than an, hour reduce into a 
fnow-white calx, of which J had lately a parcel 
by me; and fome days fince I met with ano- 
ther fort of Englifh talc which I could fud- 
denly calcine even with the flame of a candle. 
And my experienced friend Dr. K. affires me, 
that out of a Gernian talc he met with, he 
did by digefting it in a ftrong {lution-of al- 
calizate falts feparate pretty ftore of good gold, 
and might have made it a very gainful expe- 
riment, if all the talc growing in the {ame 
place had been of the faine richne& The 
like altmoft has been affirmed to me by a gen- 
tleman of etninency, who told me, that from 
a certain talc he had out of Norway, he had 
once drawn a pretty quantity of very good 
gold: and it feems indeed, that though fome 
have been pleafed to laugh at all attempts of 
fequeftring any thing from any kind of'talc; 
yet fome parcels of that niineral afford sood 
{tore of a tinéture,which may, for aught I know, 
be of a golden nature. For I remember I have 
met with a kind of darkifh-coloured talc 
(whereof I can yet fhew you a piece) which 
when I caft but into aqua regis, the menftruum. 
manifeftly worked upoh it, and diffolved ‘its 
coloured parts in fuch plenty; that the filtrated 
folution paffed without fufpicion among divers 
knowing naturalifts, to whom I théwed it, for 


a fair folution of gold. Paracelfus himfelf Paracel. 
reckons four kinds of talck, red; white, black, % iets te 
and of that colour, which his interpreter tranf--"""* * 


lates Iuteous: and perhajis each of thefe co- 
lours comprifes feveral kinds of that mineral, 
And therefore that mineralift did not amifs: 
when he added in the farné difcourfe; after he 
had mentioned great, Vvafiety of marchafites; 


ftones; and other minerals; Sed & hoc very Paracel. 
. a ta l7e!t . ee . 
oft, in terra multa adbuc condi, que mibi INCOR sbidem: 


nita funt, fed eadem nec alii norunt. Certum 
Siquidem eft, pragrelia temporis tot tamgue varia 
a4 Dao adbuc proditum ivi, de quibas nemo noftrim 

nedum unquam fomniavit. . | 
Ir is vulparly known, that tliete is a great 
difference between vitriols, that are reputed to 
be meerly ofthe fame metal. And not to men: 
tion thofe Vitriols, that I Have either made or 
feen, of lefs tifual colours ; nor to take notice 
of the veins, flate, and eyen loofe earth, im- 
pregnated with copperas that I have had: to 
pals by all this (I fay) as for thofe vitriol ftones, 
whereof we in Exgland aré wont to make our 
vitriol, Ihave feen, at the chief work wheré 
copperas is made; fo great a variety of them; 
(divers of which I Have yet lying by me) that 
I could fcarcely’ believe ‘the workmen, when 
they affirmed them to be al copperas {tones 3 
and cannot but think it both very likely, that 
{ome of them contairi otlier mineral fubftances 
befides vitriol, and very poffible, that the faline 
parts of thofé'ftones, upon their {olution by the 
rain, may work uport thofe other fubftaices 
formerly concoagulated with ‘them, and there- 
by imbue forne parcel of the vitriol made of 
them with qualities other than are effential to 
the nature of Vitriol, of belong ordinarily, 

tO If. 

Tur thereis alfo a difference betwixt thofe 
bodies, that pafs under the genefal name of 
Hi hh common 
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comrion falt, cannot but be obvious to any 
chymift, that hath occafion to make accurate 
trials on that fubje&t. And as- for thofe con- 
cretes, that pafs under the name of falt-petre, 
thereis probably no {mall difparity among them: 
for befides the difference, which we have ob- 
ferved, and which 18 obvious enough betwixt 
good Englifh nitre, and that which is brought 
us over from Barbary,,(which before it is much 
refined abounds very much with an adven- 
titious falt, that taftes much like fea-falt) be- 
fides this I fay, thofe that do ufe both good 
European and good Eaft-Indian falt-petre af- 
fureé meé, they find much difference betwixt 
them, and give the preference to the latter. 


And indeed I have often thought I difcerned a 


confiderable difference in the operations of fe- 


veral kinds of falt-petre even after purification : 
and pfobably that fort of falt-petre, which near 
London an ingenious man of my acquaintance 
doés fometimes (but cannot always) make, 
chiefly out of fea-falt, hath fome differing quali- 
ties from that,which is drawn the common way 
out of the earth. And indeed falt-petre being 
but a kind of fal terra, generated in very dif- 
feringly-qualified parcels of earth, may proba- 
bly receive divers qualities from the particular 
foil, wherein it grows, though thefe qualities 
lie concealed’ and unfufpeéted under the wont- 
éd exterior appearance of nitre. Which con- 
fideration brings into my mind what was lately 
told me by a very ingenious gentleman, con- 
cerning one of the eminenteft of our London 
phyfictans, who was wont, as this confidant 
of his affured me, as an excellent fecret, to im- 
ploy in fome of his choice remedies that pecu- 
liar falt-petre, which he had drawn out of the 
éarth digged up in church-yards. 

Awp fuchkind of differences would probably 
in otHer mineral bodies be taken notice of, if 
men’s prepoffeffions did not make them afcribe 
thie variations they meet with in their expe- 
riments, rather to any other caufe, than the un- 
fiifpeéted difference of the materials imployed, 
about them. 
~ Nor isit only, Pyropbilus, among mineral 
bodies of the fame name, that fuch a diverfity: 
js to be found; but, if narrowly looked into, 
it is very probable, that a greater difparity may 
be difcovered both among vegetables and ani- 
mals, reputed of the fame nature, than hath 
béen yet taken notice of. Herbarifts indeed 
have exercifed a commendable curiofity in fub- 
dividing plants of the fame denomination, and 
few naturahifts ignore, that there are (for in- 
ftance) many forts of rofes, and of apples, 
which differ widely betwixt themfelves, as we 
fee the difference betwixt the red rofe and the 
white, betwixt the crab, the pippin, and the 
pearmain. But befides thefe differences, which 
are obvious enough to be regiftered by botanick 
authors, there may be more undifcerned ones 
(which yet may be confiderable ones) betwixt 
the individuals of the fame ultimate fubdivifion 
of plants, arifing partly from the temperature 


‘of the air, which makes (for example) fenna 


growing in England to differ much from that, 
which is denominated from Alexandria; partly 

from the nature of the foil, as is obvious in 
? I 


the change produced in wild fimples trant- 
planted into gardens; and partly from many 
other caufes, which'we haye not now leifure to, 
infift upon. But we fee oftentimes, that one; 
rofe much differs from another of the fame 
kind, and one pearmain from anather pear- 
main. Lo which we may add, that the upper 
cruft or furface of the earth being impregnated 
with fubterraneal exhalations of feveral forts, 
and tempered with variety of juices, it may: 
very poffibly be, that fome particular plant may 
attract fome fuch juice out of a determinate 
{pot of ground, as may give it exotick qualities, 
and make it differ even from the neighbouring 
plants of the fame kind: to which purpofe ft 
remember, that travelling divers years fince 
from Geneva towards Italy, I was in my paf- 
fage through Switzerland by a gentleman of 
thofe parts (whofe brother had been formerly 
my domeftick) invited to his caftle, and enter- 
tained among other things with a: fort of wine, 
which was very heady, but otherwife feemed. 
to be fack ; and having never met with any 
fuch liquor during my long ftay in thofe parts, 
I was inquifitive to know whence it was 
brought: and being anfwered, that ix grew 
amongft thofe mountains, I could not believe 
it, till they affured me, that growing on a lit- 
tle {pot of ground, whofe entrails abounded 
with fulphur, it had from the foil acquired its 
inebriating property, and thofe other qualities, 
which made it fo differing from the wine of the 
reft of the vineyards of that country. And 
now I mention wine, give me leave, Pyraphilus, 
to put you in mind of taking notice, what a 
great change is made in that liquor, when upon 
the recefs.of the fpirits and more volatile ful- 
phureous parts, or ele the new texture they 
make with the others, it degenerates into vine- 
gar; and yet how little either diminution of 
quantity or any other alteration doth appeap 
upon this change to the beholder’s eye. And 
though no body is like to lofe an experiment 
by miftaking, vinegar for wine, becaufe both 
thofe liquors and the changes of them are fo 
familiar unto us ; and becaufe we are wont ta 
tafte each of them before we imploy it; yet 
who knows what changes there may be in 
other bodies, with whofe alterations we are un- 
acquainted, though the eye, which is often- 
times the only fenfe employed about judging 
of them, difcern no change in them? as may 
daily be obferved in’ the fuperannuated feeds 
of plants, which, after their having been kept 
long beyond their due time, lofe all their ger- 
minating power, without lofing any of their 
obvious qualities, And here Jet me further ob- 
ferve to you, that urine is made much ule of, 
not only by dyers, but feveral other tradef- 
men, in divers operations (ome of which we 
may elfewhere have occafion to treat of) be- 
longing to their profeffions. Now thefe men 
being wont indifcriminately to employ urine, 
without examining, whether it be rich in falt or 
not, and how long-it hath been kept, it may 
not be impertinent to take notice, that chy- 
mifts, who have occafion ta diftit it often in 
great quantities, affure me, that they find a 
notable difparity betwixt urines, that of healthy 

and 
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and young: meén-abounding much. more with 
volatile falt, than: chae of fickly on aged: perfons ; 
and that of fuch adrinle wine freely. being: 
much fuller of fpiriraous and: adbive parts than 
that of thofe, whe drink is but been on water. 
But becaufe the differing, frength of urines, 
though it be very prebable, is not fo eafily- to 
be fatisfa@torily: made out, we fhall rather infitt 
en this other obfrvation confirmed to us. by 
experience, which is, that though tradefmen 
are often wont to: boil fuch and fuch things in- 
differently, in any urine, as if it were all one 
Kow new or ftale..it is, they may fometimes 
thereby commit confiderable errors. For recent 
urine, wherein the faline parts are-yet intangled 
among the reft, will fuffer it felf to be hoiled 
above one half or two thirds away, without 
the avolation of its volatile falt, and fpixits. 
Whereas-urine, thathas been.divers weeks. kept, 
is liable to a putrefaction, whereby. the coment 
Gf I may fo fpeak) of the ingredients that ip 
conffts of, perithing, or forme change of tex-~ 
ture occafiening their disjunction, (if not alfo 
concurring to produce them) the component 
parts fall aftinder, and the faline particles ex~ 
tricating themfelves fron+ the reft, wilf even 
wpon, a very gentle heat (as trial made on 
urpofe has infermed us) fly away, and leave 
& phlegmatick and unactive Kquor behind 
them. In confirmation whereof I muft ac 
quaint you, Pyropbilus, with what lately befeb 
mie in reference to the diftillation of urine: for 
having-eauféd fome of it to be buried in earthen 
yeffels in a dunghilk, to be there putrified, for 
five or fix weeks, I was by divers occafional 
journeys kept from employing it, till it had 
lain there beeween four and five months ; and 
obferving, when I caufed it to be taken out, 
that the covers ‘of the veffels had not been, by 
him I employed to put themin, well luted on,. 
and befides-'were in fome .places ceaekt, 1 
fufpected, that the heat of the dunghill liad not 
only loofened the faline parts off the liquor, bue 
driven therh 4way': and aceordingly by diftil- 
ling it in a very ‘gentle heat, and in a yery 
high cucurbit, we obtained, inftead of an! aétive 
and faline fpifit, a languid and natifeous phlegm. 
And how great-qdds there may. be beewixe 
fome experiments made with recent and pu- 
trified urine, may be: eafily conceived by him, 
who knows what operations falts have in the 
bufinefs of -colours, and is aequainted with 
their effieaey in thofé othe® mechanical experis 
ments, wherein urine is want to:be employed: 
But I fear Ihave dwelt toolong uponthis 
theme, and therefore I fhall proceed to the next. 
Amp inthe third place, ‘Pyropbilas, I fhall 
obferve to you, that therd'is a great difference 
to be found among maiy things’ prepared by 
art, that pafS iinder the fame surierad naine: 
which difference may procéed! partly from that, 
which we have already ‘obferved to -be found 
in the materials of which fuch ‘fattitious bodies 
are made; -and paiely from the'way tifed in-pre- 
paring them. T'o thefe heads many particulars 
miy be reduced. -But we {halfut prefent-refteain 
oulfelves to the mention of ewe forts of prepar- 
ed'bodies, namely, of fuch-as'atenidt purified and 
Iced enough; and.of fich aé-ate fo t09 much. 


Anp to, begin with the farlt of thefe; it 1s 
very certain, that divers, chymjcal experiments 
delivered by: fober authors have been, believed 
falfe, only; becaufe the menftruums or other 
materials enapleyed in. the unfuccefsful trials of 
them, were notashighly rectified, or otherwile as 
exquifitely, depurated, as thofe that were ufed by 
the deliverers of shofeexperiments ; {o that often- 
times the fault: gf a bad menftryum is injuri- 
oufly imputed to 4 good artift. That experi; 
enced chymift Van Helmont, in his paradoxi- 
cal treatife of the ftone, endeaveurs (as we have 
elfewhere mentioned) to explicate the manne 

of its being generated, by the coagulation im- 
mediately enfuing upon the mixture of the two 
volatile fpirits of urine and of wine. This no- 
ble experiment has been by many unfuccefsfully 
tried, and:has been therefore by them difcredited 
as a chymical fition: and indeed the firft, and 


I thank: the fecond time we attempted to make 


thar ceagulum, we-found nothing at all of any 
fuch thing: a3 we expected upon the, confufion 
of thetwofore-mentigned liquors; whichthough 
never fo muck, fhaken, and afterwards permit- 
ted to reft, did never in the leaft meafure co- 
agulate, which; made us Jong fufpect the ex- 
periment ;.till at length our favourable thoughts 
of that expert chymift making us thinkit pof- 
fible,that the fpirits we employed had not been 
fufciently exalted, we déphlegmated fome by 
more frequent, and.indeed tgdious rectifications 
(which. yet proved but agceffary) and then 
were fatisfied by thore accurate trials, that 
Elelysons had: not mifinformed us, | 
- Sa likewife the fame author in his treatife 
de Pefta much extolling, asa friend to the fto- 
mach, the: entrails, the nerveus parts, and 
even the head, the tindture -or folution $f.am- 
ber made with fpirie of wine. (which medicing 
is indeed no, ignoble one, when adminiftered to 
conftitutions,-that can well bear the heat of i) 
divers phyfieians and chymifts haye attempted 
the preparing of this tingture with fuch bad fics 
cefS, that they have given out, that either Hel. 

mont delivered what-was not true, or canceale 
foma confiderable circumftance of the procels, . 
Wurias having digefted fyfficiently de- 
phlegmed {pirit of wine ypon wery fingly pow- 
dered amber, (which, if ig bg the higher-colour; 
ed, yields the deeper tin¢ture)in a very gentle 
heat, (for rhe negleé&t of which. caution, even 
expert artifts have often loft, theiy pains and 
elafies), we. have feveral.timges had a good yel- 
low tingture of amber, which was difcernable 
in the menftrawm both:by.the fmelt-and tafte, 
and ta fatisly fome, thar fufpacted the tincture 
to. praceed ‘bur: fram:the exaltation of the men- 
ftruum it! felf by digeftion, and. tp manitely, 
that. it’ was-a real folutipn ef the fybtiler parts 
af.the ambdry..we poured fome.drops of it jnta 
heer, ar water, inte whicls. the dpirit of wing 
fiiddenly diffufing icelf, the difelved , amber 
was plainly: difédenable 4vimenns. like. 2 thiy 
film-upén the furface of phe liquor, whenck, 
little by litele,: it fteamred away inte the aly, 
THERE is likewife;, as swe pane: tried, bg 
drawn with {pint of wide fom pure {alt of xar- 
tar a-pretey:high. tincture, aad of aealte, which 
I thought aop.unwerthy the taking, nonce $i ; 
ut 
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but having a while fince tried to draw this tinc- 
ture with {pirit of wine, which (unknown to 
me) was much too weak for that purpofe, af- 
ter I had kept the glafs a while in digeftion, 
coming to look whether or no the {pirit was 
tinged, I found, thatthe falt of tartar had drawn 
to it felf and imibibed the aqueous particles of 
the fpirit of wine, and being thereby (for a 
great ‘part of it) diffolved into a liquor like 
that, which is commonly called oil of tartar per 
deliquium, the fubficing falt was by the inter- 
pofition of that faline liquor protected from 
the aéticn of the fpirit of wine; which being 
by this new way dephlegmed, would not mix 
with the faline liquor, but fwam intirely above 
it. To which I fhall only add in genefal, 
that the German chymifts are divers of them 
fo accurate in the rectification of their fpirit of 
wine, that in Hugland, where we are wont to 
be lefs careful about that particular, it is ufual 
enough for thofe experiments of theirs to be 
unfuccefsfully tried, wherein thealcohol of wine 
(as they call it) is requifite. 

Anp as fpirit of wine, fo many other men- 
ftruums are made unfit for the perfecting of 
divers real experiments, barely by their not be- 
ing, fufficiently freed from their wealcning a- 
quofity. 

Nor is it only, Pyrophilus, in menftruums, 
but in divers other bodies, that the want of an 
exquifite depuration may produce in experi- 
ments variety of events. As for inftance, it 
has been complained of by fober men, that 
their preparations of filver, though never fo 
carefully made, have been apt to produce vio- 
lent vomits; whereas we have not obferved 
a well-prepared medicine of duly refined filver 
to work emetically, evenin women and girls, 
but by feige or urine. But we cannot wonder 
at the violent operation of medicines made of 
ordinary filver: for notonly that, which is coin- 
ed, is wont, as the mint-mafters themfelves 
have confeffed to me, to be allayed with fome- 
times about a twelfth part, fometimes a {maller 
or greater proportion of copper, for the greater 
conveniency of the coin; but even that filver, 
which is commonly at great rates fold for re- 
fined filver, is not wont to be fufficiently freed 
fromits copper. Which I not long fince ma- 
nifefted in the prefence of one of our richeft 
and eminenteft refiners, by diffolving fome of 
his pureft filver in his own aqua fortis; for the 
ereennefs of the folution quickly betrayed the 
adherency of Venus to the filver. . And no 
wonder; for I have feldom feen our chiefeft 
refiners blow off-from their filver upon the teft 
above half its weight of lead, whereas we 
think not our filver fufficiently refined fer fome 

urpofes, till it have been freed from five or 
{ix times its weight of Saturn; and then it has 
fometimes afforded a folution almoft as clear 
as water, with only now and then a lght 
touch of fky-colour, but nothing near fo high 
as the ceruleous (liquor that js fuppofed to be 
a true) tincture of filver, artificially feparated 
from the reft of the body. 

Now that ill effects by the mixture of cop- 
per may be produced in fuch medicines, as 
ought to be.of pure filver, he, that is acquainted 


with the violent emetick qualities of Venus, 
can f{carcely doubt. And as in men’s bodies, 
fo in other fubjeéts, thofe experiments may 
eafily deceive the artift’s expectation, when he 
hopes to perform with filver and. copper to- 
gether thofe things, which fuppofe and re- 
quire filver without copper, or any adventi- 
tious metal: and as filver, fo gold is very 
often employed for pure, when it is not fo: 
for even the foliated gold, which is commonly 
fold here in England, how fine foever it is re- 
puted, is not altogether free from the pollutions 
of other metals; for our gold-beaters, though 
for their own profit fake they are wont to ufe 
the fineft coined gold they can get, (as that 
which is capable of the greateft extenfion un- 
der the hammer) yet they fcruple not to em- 
ploy coined gold, and that the mint-mafters 
(as themfelves inform me) are wont to allay 
with copper or filver, to make the coin more 
ftiff, and lefs fubject to be wafhed by attrition. 
And as for thofe many goldfmiths and chy- 
mifts, who thinktheir gold moft requifitely re- 
fined, when they have blown from it on the 
teft a due proportion of lead, they may be 
therein fometimes miftaken: for though Sa- 
turn may carry away withhim all the copper, 
that did imbafe the gold, yet he does not like- 
wife free it from the filver, (for which purpofe 
aqua fortis is therefore wont to be ufed) nay, 
the fkilfulleft refiner, that I ever yet knew, hath 
feveral times affirmed to me, that coupling 
fine gold with lead, the gold has after retained 
and protected from the fire a proportion of 
filver, that lay lurking in the lead, and was af- 
terwards feparated from the gold by aqua fortis, 
but in fo {mall a quantity, that the experiment 
(the coft and pains confidered) was not lucri- 
ferous. And of this fort of inftances, Pyro- 
philus, more might be prefented, if we did 
not think prolixity might be unwelcometoyou. 
Bur as many experiments fucceed not ac- 
cording to expectation, becaufe the menftru- 
ums employed about them were not pure e- 
nough; fo fome mifcarry, becaufe fuch men- 
ftruums are but too exa¢tly depurated: for it 
is not fo much the purity of liquors in their 
kind, as their fitnefs for the particular purpofe, 
to which they are defigned, that is in experi- 
ments tobe principally regarded. For inftance, 
we have fometimes, for recreation fake, and to 
affright and amaze ladies, made pieces of white 
paper and linnen appear all on a flame, with- 
out either burning, findging, or as much as 
difcolouring them. ‘This is performed by 
plunging the paper very thoroughly in wealc 
{pirit of wine, and then approaching it to the 
flame of a candle; by which the fpirituous parts 
of the liquor will be fired, and burn a pretty 
while without harming the paper. But if 
this experiment be tried with exquifitely re¢ti- 
fied fpirit of wine, it will not fucceed. Of 
this phznomenon this plaufible reafon has 
been affigned, that the flame of the fpirit of 
wine is fo pure and fubtile, that, like an ignis 
lambens, it will not faften upon the paper. But 
experience has informed us, that this conjecture 
is but a miftake, for the flame of {pirit of wine 
ig fo hot, that I hayein Jamp-furnaces ernployed 
{pirit 


Hosted by Google 


of ExpERIMENTS. 


fpirit of wine inftead of oil, and with the 
tains flame [ have not only lighted paper, but 
candles, arid even melted foliated gold. The 
true reafon therefore; why that paper is not burn- 
ed by the fame, that plays about it, feems to 
be, that the aqueous part of the {pirit of wine 
being imbibed by the paper, keeps it fo moift, 
that the flame of the fulphureous parts of the 
fame fpirit cannot faften on it. And therefore 
when the deflagration is over, you fhall always 
find the paper moift,; and fometimes we have 
found it fo moift, that the flame of a candle 
would not readily light it. And on the other 
fide, having purpofely made trials of plunging 
paper into fufficiently dephlegmated -{pirit of 
wine, the paper not having aqueous moifture 
to defend it, was very readily kindled and 
burned by the flaming fpirit. And one of our 
beft ways to try the purenefs of fpirit of wine 
is grounded on this very fuppofition: for dip- 
ping it ina cotton-wiek like that of a candle, 
and fetting it on fire, if the flame faften on the 
wiek, it is a fign of the goodnefs of the {pirit ; 
but if it do not, we conclude it to be weak, 
and not fufheiéntly dephlegmed. It hath 
been likewife obferved, that aqua fortis will 
work more readily on lead, if it be allayed with 
water, than if it be purely rectified: I other- 
where alfo mention an aqua fortis I have ufed, 
which was fo ftrong, that it would not well 
diffolve filver it felf, unlefs I firft diluted it with 
fair water. And within this very week, where- 
in I write thefe things, I have had an unwel- 
come proof, that liquors may by too exquifite a 
depuration be made unfit for our purpofes. For 
having, to gratify fome ingenious friends, made 
a certain menftruum, wherewith we had for- 
merly done fome things upon gold, which were 
(not altogether without caufe) thought ftrange 
enough, we took care at this time to feparate 
it from whatever was either of an aqueous or an 
earthy nature, more exactly than ever we had 
formerly done. But coming to make ufe of 
this fort of menftruum, we found to our trou- 
ble and lofs, that inftead of performing its 
wonted operations upon gold better than be- 
fore, we could do nothing at all with it: for 
it will not now by heat it felf be brought to 
touch gold, though that metal were wont to 
be diffoluble in it even zm frigido. And to fa- 
tisfy you, that it was the too exquifite depura- 
tion of this liquor, efpecially from its terreftrial 
parts, that thus unfitted it to touch a metal, 
which is otherwife wont to melt as it were na- 
turally init without ebullition (almoft like ice 
in lulke-warm water;) we will fubjoin, that not 
only we in vain tried to make it ferviceable by 
weakening it with fair water; but having, for 
_ trial-fake, taken a little of this numerical parcel 
of liquor before it was fo carefully rectified, 
we found, that it diffolved crude gold as well 
as we had reafon to expect. And it would be 
confidered, whether or no in the extraction of 
the tin¢tures of feveral bodies, chymifts do not 
only’put themfelves to a needlefs, but toa 
prejudicial trouble, when they refufe to em- 
ploy any other fpirit of wine, than that which 
is highly rectified. For, though in many bo- 
ps the parts defired by the artifts being the 
ou.-I, { 


fulphureous ones, the menftruum is the bet 
ter for an exquifite dephlegmation; yet in di 
vers other concretes the ufeful and efficacious 
parts have in them fomething of faline, which 
makes them more free to impreginate copiou!ly 
fuch liquors, as have fome aqueous mixed with 
their fulphureous parts. 

Bur becaufe there is nothing mote eafy than 
by diluting fpirit of wine, though never fo 
{trong, to make it as weak as one pleafes; and 
becaufe pure fpirit of wine is that of all other 
menitruuims, thatchymiufts generally make moft 
ufe of, and which cofts them moft of charge 
and trouble, (infomuch that here in London 
that, which is perfectly dephlegmed, is valued, 
in their fhops that fell both, at ten times the 
price of common fpirit of wine;) I prefume 
you will not take it ill, that without being 
obliged to it by the title of this difcourfe, I 
take this occafion to acquaint you with the 
way | employ to obtain dephlegmed {pirit of 
wine; efpecially fince the practice of the com- 
mon way of frequent rectifications is (not to 
mention other inconveniences) wont to prove 
either exceeding tedious, or infufficient. Put 
then about an inch thick of tartar calcined to 
whitenefs, (for I find it not neceffary to reduce 
it toa falt) and very dry, into the bottom of a 
tall and flender glafs body, and pour on it as 
much {pirit of wine, that has been but once rec- 
tified, as will, when they have been fhaked to- 
gether, {wim above the tartar a finger’s breadth 
(more or lefs in proportion to the tartar you 
put in) and then the head and receiver being: 
carefully faftened on again, in a gentle heat 
draw off the {pirit of wine, fhifting if you pleafe 


‘thereceiver, when about half is come over, 


and if need be, reétifying once more all that 
you diftil upon dry calx of tartar as before. 
Whether or no you may meet with this method 
in fome chymical books, I know not: but i 
{eems, that either it has not been clearly tught, 
or has been propofed by fufpeéted authors, or 
elfe among other proceffes, by being found in 
whofe company it has been difcredited. For 
the moft ancient and experienced diftillers I 
have met with, have either contented them- 
felves to follow the common way of repeated 
rectifications, though thereby they lofe much 
tire, and much fpirit of wine; or elfe have had 
recourfe to peculiar veffels of {uch a height, as 
befides that they are neither eafily nor cheaply 
to be procured, do not, as farasI have hitherto 
feen, excufe the need of reiterated re¢tifications. 
Whereas, when we confidered, that the fixed falt 
of tartar readily imbibes aqueous bodies, and 
that yet it will not at all mix with pure fpirit of 
wine, it was eafy to conclude, that the phlegma- 
tick part of the fpirit of wine would be foaked 
up by the alcalizate falt, whereby the inflam- 
mable part would be freed from it. And ac- 
cordingly when we procteded after the manner 
aboye prefcribed, we found, that the liquor, that 
was produced upon the firft rectification from 
the falt, being fired ina Warm filver-fpoon, did 
not leave behind it one drop of phlegm, or fo 
much as the leaft moifture upon the fpoon; 
nay, and indeed did endure a feverer examen, 
to which for curiofity’s fake we thought fit to 

ipa put 
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putit. And when the diftillation was carefully 
made, we found by frequently (for trial-fake) 
fhifting the receiver, that all the fpirit that af- 
cended was (to fenfe) equally pure, fince that 
which came up laft of all, even till the calx 
feemed to begin, to. grow dry, by beginning to 
cleave at the top, did burn all away, as well as 
that which camé over firft, And having for 
further trial taken out the calcined tartar, and 
diftilled it with a good fire, it yielded us pretty 
{tore of a naufeous and ftrongly fcented liquor, 
which feemed to be but phlegm, beth to the 
fafte, and by its not being at all inflammable, 
though carefully tried. the fame calx of tar- 
far being Kept in fome earthen veffel upon the 
firé till it be well dried, which will require a 
good lreat; may be employed more than once 
in this operation. And it was not needlefly 
that we prefcribed bodies tall and flender; for 
we found not the experiment to fucceed in large 
and low onés, and much lefs in retorts, in 
which the phlegm is wont to rife together 
with the fpirit; yet we fourid, that provided 
the diftillation were made with a fufficiently 
niild heat, a glafs, though véry bread, and 
but moderately high, would ferve the turn fo 
far, as that the firit half that afcended (the o- 
fher being very weak) proved a fpirit, that in 
4 filver-fpoon would burn perfectly all away. 
And becaufe white calx of tartar is fome- 
titnes not fo eafy to bt procured, we will add, 
that we have A trial-lake fometimes fubfti- 
tuted quick-lime, or falt of pot-afhes, (made 


by afingle folution, filtration, and coagulation) 
with no bad fuccefs, efpecially in cafe of re- 
moving the receiver before the afcenfien of the 
laft part of the liquor, though even that it felf 
has fometimes from quick-lime come up in- 
flammable enough. And therefore this alcohol 
of wine we peculiarly call the alcalizate {pirit of 
wine; and the rather, becaufe /piritus vini 
tartarizatus, which perhaps may be thought 
the propereft name for it, is employed by emi- 
nent chymical writers to fignity a different 
thing. And a practicable way of making fuch 
an alcalized and pure {pirit of wine we thought 
not unfit to teach you here once for all, in re- 
gard the menftruum is fo highly ufeful, not only 
for tinctures, extra¢ts, and many other chy- 
mical operations, but in the making of divers 
philofophical experiments, and particularly 
fome of thofe, which you may meet with in our 
writings. And dn eminently ingenious perfon 
(but to me a ftranger) chancing to get a fight 
of this effay, was pleafed to give me thanks for 
this laft part of it; becaufe, though he had very 
often made ufe of falt of tartar to improve f{pi- 
rit of wine, yet he did it before, not to di 

hlegm the weaker liquor, but to acuate the 
ee with the alcah: which though I deny not 
to be a thing feafible, yet (as I told him) unlefs 
it be fkilfully attempted, the highly reétified 
liquor, that is poured on, will rather Jeave forme 
of its moft {piritous parts behind, than carry up 
fo fixt a falt. 
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HAT has been already faid, Py- 

rophilus, tnay, I hope, fuffice to 

ew You, how experiments may 

milcatty upon the account of the 

Ynaterials employed in trying them. And there- 

fore we fhall now pais on to eohfider the con- 

tiigencies, to which experiments ate obnoxious, 

updn the atcouht Of cittuniftancés, which are 

either conitantly unobvisus, or at leaft are 

fearcé difternible till the trial be paft. And 

betaufe thefe citcurfiftances can Hardly be dif- 

couritd of in an accurate théethod, (which their 

nature will fcarce admit of) I fhall not tie my- 

felf to any other order in fetting down the in- 

ftances, which occur to me On this Octafion, 

that that wherein they offer themfelves to my 
memory. /-_— 

Aoi firft I rhuftdtquaint you with what was 
riot long fince ferioufly related to mé by doctor 
K. a perfon excetding fat both frem the cuftom, 
and, in this pafticulat, fforn the térnptation of 
tellins unttuths. He then affured me, thar 
feriding his laboraroty in Afod/and to 4 friend of 
his durikg his own abfeneé, ahd leaving th that 


laboratory among Other things great ftore of 
aqua fortis of feveral compofitions, which he 
had made, to employ about his famous fearlet- 
dyé, this friénd of his fent him word a while 
after his departiire, that by digeftine gold with 
An aqua fortis, he had feparated the tinéture 
or yellow fulphur from it, and made it volatile, 
(the témaining body growing white) and that 
With this golden tinéture he had, not without 
gain, turned filver (as to part of it) into very 
eee gold. Upon which advertifement the 
octor fpeedily returning to his laboratory, did 
himfelf with thé fame aqua fortis divers times 
draw 4 volatile tincture of gold, which did turn 
filver into true gold: and (that I may add 
that upon the bye, to gratify your curiofity) 
whéh I démanded, whether or no the tin@ture 
was Capable to tranimute or graduate as much 
filvér, as equalled in weight that gold, from 
wlience the tin¢éture was drawn, he affured me, 
that out of ah ounce of gold he drew as much 
fulphur or finéture, as fufficed to turn an ounce 
and a half of filver into that nobleft metal. 
Which I am the more difpofed to believe, 


partly 


Hosied by Google 


Zrb.% cap. 
6. 


of Unfucceeding LX.PERIMENTS. 


‘partly becaufe my trials permit me not to doubt 
of the feparablenefs of a yellow fubftance or 
tincture from gold; and partly becaufe I am 
tempted to think, that filver may have in it a 
fulphur (to fpeak in the chymifts language) 
which rmattration is capable to graduate into a 
golden oné, by having been certified by the 
obfervations of men very experienced in metal- 
line affairs, (and perhaps too by my own) 
that fometimes by corrofive liquors (which Sir 
Francis Bacon alfo, if I miftake not, fome- 
Where obferves) and fometimits by the opera- 
tion of common fulphur (efpecially well opened 
and affociated with fit falts) filver has afforded 
forne grains of very pure gold. But our dottor 
found. himnfelf much miftaken in the hopes‘ of 
growing rich by this experiment ; for a while 
after endeavouring to make it again, his hopes 
were fruftrated, which he afcribes to the aqua 
fortis, and therefore has attempted the fame 
work afrefh, But fince all his trials have been 
hitherto fruitlefs,it is not improbable,that the dif- 
appointment proceeded from fome other more 
abftrufe caufe , for we find fuch adventures to 
have fometitnes befallen artifts irreparably. And 
Glauber alone, if you will therein credit him, 
tells us of feveral ways, by which he made gold 
once, and could not doit again. Upon which 
fubje&t I muft not omit thofe very illuftrious 
teftimonies and inftances of this nature, that I 
find recorded by that ornament of his age and 
quality, the prince of Mirandola, in his.treatife 
dé Auro. Novi (fays he) qui mibi afferuerit 
femel fe ex mobvili argento, quod vivum dicitur, 
frabile verumque argentum confeciffe fuccis€S foltts 
berbarum, ahve wendidiffe peritis explorande 
metallice veritatis; eifdem mox ufam fe folsis 
frufira, €§ quod femel perfectrat, nunquam alias, 
quanquam id fepe tentaverit, perficere potusffe. 
Alium novi (fays he further) qué adbuc apud 
vivos moratur, cul cum aurum {8 argentum ctr- 
citer quindecies per artem effeétum effet, amifit 
avitm eam, actepitque oraculo foctt per quietem 
babito, id ingrate mentis vitio contigiffe. Ut 
bint etiam vevitatem apoftolici diéti condiftamus, 
Neque qui plantat, neque qui rigat, eft aliquid, fed 
incrementum dat Deus. And to both thefe nar- 


ratives our learned prince does. in the fame_ 


book add divers others. Retudit quidam mihi 
(fubjoins he) jefe durum ex argento feciffe Yemel 
magn’ copids fecundo. fe ufian eifdem rebus, fer 
cife quidem, fed minimid femper quantitate, fic 
ur detrimentum lucro majus efe fupputaverit, Ve 
wiffe in mentém, uti-detrimentum effugere poffit, 
Si non ex argento, fed ex ere mélioris condstione 
métalli, fefe confequi experiretur, idque fe con- 
jectavis firmis nixum tentaviffe: camque in eo 
fuiffet, ut rem fefe udepturum fperaret, miris:mo- 
dis evéniffe, ut nibil omnino conféqueretur. 
Idem (continties the prince) affirmavit .ad 
amico, qui expertus boc ipfam fucriat accepifft, 
gui cum ox cinnobari argentiin feciffet. optimum, 
fepennnero- fefe poftea. tnfsftentery operé majore 
tun diligentia \fenspir cuenty! rei - fuiffe frat 
wedi, Ando thele relations of: this. fa- 
wibayprince I could :add others af: foine: ac- 
quaintaniges:-of mine, : who - having -cither once 
Ot twice thade Jana.jixa (as. artifts call that 
filver, which wanting, but the tinétute:of gold ' 
d 


abides the trial of aqua fortis, &¥c.) or fome 
other lucriferous experiment, have fince in vain 
attempted to do the like again; and yet have 
their eyes fo dazzled by the gold and filver 
they have (either feparated or) made, that they: 
are not to be prevailed with to defift from 
profecuting their uncertain hopes. 

. Tuat divers experiments fuccéed, when 
tried in {mall quantities of matter, which hold 
not in the great, it may fave you fomething 
to be advertiied of ; divers projectors, a ae 
chymifts, having already very dearly bought 
the knowledge of that truth, for oftentimes a 
greater and unwieldy quantity of matter can- 
not be expofed in'all its parts to a juft degree 
of fire, or otherwife fo well mianaged, as a lel 
quantity of matter may be ordered. But this 
is fo manifeft a truth to thofe, that have dealt 
much ae ai Baa re that whereas many, chy- 
mifts would be vaftly rich, if they could ftill 


do is great quantities what they have fome- — 


times done in little ones, many have undone 
themfelves by obftinately attempting to make 
even real experiments more gainful. 

I Have not been very follicitous to {ubjoin 
particulars to the foregoing obfervations, be- 
caufe that by reafon of the contingency of 
fuch experiments, as would be the moft for my 
prefent purpofé, you might poffibly be tempted 
to lofe toil and charges upon trials, very likely 
not only to delude your hopes, but perhaps 
to make you diftruft the fidelity of our rela~ 
tions. Yet for illuftration-faké of what we 
have delivered, I am willing to mention fome 
few contingent experiments, that occur to my 
thoughts. 

Anp firft, it is delivered by the Lord 
Verulam himfelf,, as I remember, and other 
naturalifts, that if a rofe-bifh be carefully cut 
as foon as it has done beating, it will again 
bear rofes in the autumn. Of this many have 
made unfuccefsful trials, arid thereupon report 
the affirmation to be falfe; and yet I am very 
apt to think, that the Lord Verulam was em- 
boldened by experience to writé as he did. To 
clear up which difficulty, let te tell you, 
that having been particularly follicitous about 
the experiment, I find by tlie relation both of 
my own and other experiéiited gardeners, that 
this way of procuring autuninal tofes will in 
moft rofe-bufhes moft coitimonly fail, but ih 
fome, that are good beafets, ir will fucteed; 
and accordingly having this furnmer made trial 
ef it, I find, that of many buthes, that were 
cut in June in the fame row, the greater numn- 
ber by far promile no autumnal tofes, but one, 
that hath manifeftéd it {elf to bé of a vigorous 
and. prolifick nature, is at this prefent indifte- 


rently well ftored with daridfk-rofts: And 


there may be alfo a miftake in the kind of 
rofes ; for experienced gardeners inform me, 
that the muflerofe will, if tt be a lufty plant, 


bear flowers in autumn withour the help of. 
,Gutting. And therefore that may be mif-afenibed 


to art, which is:the bare produétion of natitté. 
And .cinnamon, rofe-bullies do fo much better 
thrive by, cutting than feveral other forts, that 
I remember, this laft fpring, my gardener hav- 
ing (as he told me) about mid dprif (which 
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was as foon as that kind of rofe-buth had done 
bearing) cut many of them in my garden, I 
faw about the middle of Fuze ftore of the fame 
buthes plentifully adorned both with buds and 
with blown flowers. 

Aw uncertainty not unlike that, which we 
have newly taken notice of in the experiment 
of producing autumnal rofes, has been likewife 
obferved in the attempts, that have been made 
to make divers forts of fruit grow upon the 
fame tree, And as for differing forts of fruits 
of the fame denomination, as apples, pears, 
€3c, though fome fevere naturalifts are un- 
willing to believe, that they can be made to 
grow uponthe fame tree; yet we dare not imi- 
tate their feverity, having lately feen various 
forts of pears fed by the fame tree, and elfe- 
where three and twenty forts of apple-grafts 
flourifhing upon the fame old plant, and moft 
of them adorned with fruit. Nay, and though 
the fruits be not of the fame denomination, 
yet if they be of kin in nature, they may very 
poffibly be brought to grow on the fame tree: 
tor we lately gathered ripe apricocks and ripe 
plums upon one tree, from which we likewife 
“expect fome other forts of ftone-fruit. But to 
make fruits of very differing natures be nourifh- 
ed profperoufly. by the fame {tock, is fo difh- 
cult a thing, that we can at moft but reckon 
it among contingent experiments. For though 
Pliny and Bapiifta Porta relate their having 
{een each of them an example of the poffibility 
of producing on one tree great variety of dif- 
fering fruits; and though fuch a perfon as the 
defervedly-famous aftronomer Dr. Ward affures 
me, that he has particularly taken notice of 
pears growing upon an apple-tree; and I elfe- 
where add a refembling obfervation of ours; 
yet certainly this experiment has been for the 
moft part but very improfperoufly attempted ; 
nor have I yet ever feen it fucceed above once, 
though tried with very much care and induf- 
try. AndI remember, that this very year, “in 
the fame garden where I gathered the apri- 
cocks and plums above mentioned, I faw the 
cions of a pear-tree fo fkilfully grafted upon 
an apple-ftock, that it flourifhed very much 
with bloffoms in the fpring, and gave me great 
hopes, that it would bear fruit this newly-paft 
fummer, but has deceived my expectation; as 
divers other plants fo grafted in the fame gar- 
den have for many years deluded the hopes of 
the {kilful mafter of it, who affures me, that 
though divers of them did for fome years fuc- 
ceflively afford promifing bloffoms, yet they 
all decayed away without bearing any of them 
any fruit. Which yet may feem fomewhat 
ftrange, fince not only we have this fummer 
gathered pears upon a graft, which a divine, to 
whom the garden belongs, affirmed to have 
been grafted upon a quince-tree; and the int- 
duftrious Kircher tells us, that Experientia docet 
Pexficum moro infitum fructus proferre, Fc. de 
quo nullum eft dubium utpote vulgare pene: © but 
“ experience tells us, that as little as a white- 
¢ thorn and a pear-tree feem of kin, a cion of 


© the latter will fometimes profper well, being 


« prafted upon a ftock of the former.’ 
To contingent experiments, Pyrophilus, you 


tifay, if you pleafe, refer what is delivered by 
thofe learned writers, who affirm, that if a 
lixtvium made of the afhes or fixed falt of a 

burned plant be frozen, there will appear in the 

ice the idea of the fame plant; for’ we have 

divers times purpofely made trial of this ex- 

periment without the promifed fuccefs. And I 

remember, that in the laft cold feafon, proper 

for fuch trials, I purpofely made a Jixivium of 

fair water and falt of wormwood; and having 

frozen it with fnow and falt after the manner 

of congelation elfewhere declared, I could not 

difcern in the ice any thing more like to 

wormwood than to feveral other plants. And 

having about the fame time, and after the 

fame manner, expofed to congelation a thin 

phial full of a ftrong decoétion of wormwood, 

(from which an idea of the plant may be more 

probably expected) thofe, towhom I thewed it, 

after it was frozen, could difcern as little like 

wormwood in it as my felf. It is true, that 

in both thefe phials the ice feemed fomewhat 

oddly figured ; but it is true alfo, not only that 

we have obferved that water, wherein a faline 
body, as falt-petre, or fea-falt, or fugar, &c. 
has been diffolved, has afforded us ice, which 
feemed to fhoot into feveral figures, but even 

in ordinary water congealed we have often 
feen ice figured, as if the water had been no 
elementary body; which needs not be admired, 
fince (to omit other caufes, which may concur 
to the production of this effect) many waters 
gliding through earths abounding in faline 
particles of this or that nature, may be eafily, 
in their paflage, impregnated with them ; 
whence perhaps it comes to pafs, that dyers 
find fome waters very fit, and others very un- 
fit for the dying of fcarlet and fome other co- 
lours. And therefore we cannot but think, 
that the figures, that are oftentimes to be met 
with in the frozen lixivium or decoétion of a 
plant, will afford but uncertain proofs, that the 
idea of each, or fo much as of any determi- 
nate plant, difplays it felf conftantly in that 
frozen liquor, And I much fear, that moft of 
thofe, that tell us, that they have feen fuch 
plants in ice, have in that difcovery made as 
well ufe of their imagination as of their eyes. 
And it is ftrange to obferve what things fome 
men will fancy, rather than be thought to 
difcern lefs than other men pretend to fee. As 
I remember Mr. R. the juitly famous maker 
of dioptrical glaffes, for merriment telling one, 
that came to look upon a great tube of his 
of thirty foot long, that he faw through it in 
a mill fix miles off a great fpider in the midft 
of her web; the credulous man, though at 
firft he faid he difcerned no fuch thing, at 
length confeffed he faw it very plainly, and 
wondered he had difcovered her no fooner. 
But yet, Pyropbilus, becaufe two or three fober 
writers do ferioufly relate fome ftories of, that 
nature upon their own obfervation, | am con- 
tent for their fakes to reckon their experiments 
rather among the contingent than the abfolute- 
ly falfe ones: for it is not impoffible, but that 
among; the many figures, which frozen liquors 
do fometimes put on, there may appear fome- 
thing fo like this or that plant, that being looked 
upon 
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upon with the favourable eyé of 4 prepof- 
feffed beholder, it may feem to exhibit the pic- 
ture of the calcined vegetable: aad we our- 
ferves, not very long fince, fetting to freeze in 


fnow and falt a fine green folution of good. 


verdegreafe (which contains mich of the faline 
parts of the grapes coagulated iipon the cop- 
per by them corroded) obtained an ice of the 
fame colour, wherein appeared divers little 
figures, which were indeed fo like to vines 
that we were fomewhat furprized at the experi- 
ment ; and that which increafed our wonder 
was, that another part of the fame {olution 
being frozen in another phial by the bare cold 
of the air, afforded us an ice angularly fi- 
gured, (as we have obferved the ice of {aline 
liquors oftentimes to be) bur not at all like that 
made by the application of fnow and fal. And 
having, for further trial fake, fuffered that ice, 
wherein the vines appeared to thaw of itfelf, 
and having then frozen the liquor a fecond 
time in the fame phial, and after the fame man. 
ner as formerly, we could not difcern, in the 
fecond ice, any thing like that, which we had 
admired in the firft. And in wine and vine- 
gar, as much as thofe liquors partake of the 
nature of the vine, we have not, after conge- 
lation, obferved any peculiar refemblance of it 
in figure. 

THE mention we have been. making of ice 
brings into my memory another experiment, 
which may perhaps be reckoned likewife among 
contingent ones, and that is the experiment 
of burning with ice as with a glafs lens ; which 
though fome eminent modern writers preferibe 
tobe done, without taking notice of any difficulty 
in it, yet both we and others, that have induftri- 
oufly enough tried it, have met with fuch de- 
feating circumftances in it, efpecially from the 
uniform texture wont to be met with in moft 
ice, that the making of fuch burning-glaffes may 
be well enough referred to thofe experiments, 
whofe conftant fuccefs is not to be relied on, 
as we elfewhere more particularly declare. __ 

In the trade of dying there is {carce any ting- 
ing ingredient, that is of fo great and general] 
ufe amongft us as woad or glaftum ; for though 
of itfelf it dye but a blue, yet itis ufed to pre- 
pare the cloath for green and many other of 
the fadder colours, when the dyers have a mind 
to make them permanent, and laft without 
fading: but yet in the decg¢ting of woad to 
make it yield or ftrike its colour, there are 
fome critical times and other circymftances to 
be abferved ; the eafy miftake of which often- 
times defeats the dyer’s expe¢tation to his very 
great lofs, which fometimes he knows not to 
what to unpute, of which I have.heard {eve- 
ral of them complain: and therefore divers of 
our’ lefs-expert dyers, to avoid thofe hazards,. 
leave off the ufe of woad, though growing plen- 
tifully enough here in England, and inftead of 
it employ indico, though it coft them dearer, 
as being brought hither fometimes from Spain, 
Jometimes from the Barbadoes, and oftentimes. 
even from the Ea/t-Indies, 

Our London refiners, when, to part filver 
and copper, they diffplye thofe mixed metals in. 
a fortis, are wont afterwards to dilute the, 

gu. I. 
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glutted menftruum with ftore of fair water, 
and then with copper-plates to ftrike down the 
diffolved filver. But becaufe by this manner 
of proceeding much copper is wont, after the 
flames Of the filver, to remain in the men- 
truum, as may appear by its high tin¢ture, 
that this thus Geena aes ee be im- 
proved to the beft advantage, they are wont 
to pour it upon what they call whiting, (which 
is faid to be a white chalk or clay finely pow- 
dered, cleanfed, and made up into balls) where- 
with tlie tinéted parts incorporating themfelves, 
will, in fome hours, conftitute one fort of ver- 
diter fit for the ule of painters, and fuch otlier. 
artificets as deal in colours, leaving the re+ 
maining part of the menftryum an indifferently- 
Clear liquor ; whence they afterward; by boil- 
ing, rediice 4 kind of falt-peter fit, with the 


addition of vitriol, (and fome frefh nitre) to 


yield them a new aqua fortis. 

Awp thefe things I mention, Ryrophilus, 
that you may know what I mean, when, I tell 
you, that fometimes the refiners cannot make 
this verditer for a great while together, and 
yet cannot tell, whence their difability to make 
it proceeds, Of which contingency I remem- 
ber I lately heard one of the eminenteft and 
richeft of them fadly complain, affirming, that 
neither he, nor divers others of his profeffion, 
were able, not long fince, to make verditer for 
divers months together ; and that feveral others 
were yet at a lofs in reference to that particular ¢ 
though for his part he had, without knowing 
the caufe of this contingency, found a remedy 
for it, namely, ta warm the menftroum well 
before it be poured on the whiting ; on which, 
when the liquor was warm, the tinéted parts 
would faften, though they would not, whilft 
(according to the cuftom of refiners) it was 
poured on cold. 

Maxine likewife the other day a vifit to 
the chief copperas work we have in England, 
one of the overfeers of it, who went along with, 
me to fhew me the contrivance of it, affured 
me, that divers times, by the miftake or neg- 
lect of a circumftance in point of time, they’ 
had loft, and are yet fubjeét ta lofe, fome thou- 
fands of pounds of vitriol at a time, which in 
{pite of their wonted, but not fufficiently at- 
tentive and {kilful care, would degenerate in- 
to an unétuous fubftance, not to be reduced 
into good vitriol again ; unlefs by the tedious 
way of throwing it abroad, and expofing if 
with the unprepared ftones, from which they 
draw their vitriol, to the ‘rain and fun to be 
opened anew, and fitted for the yieldipg ‘of 
vitriol after the fame manner with thofe crude. 
minerals, : 

Upon this occafion I munft not omit,- be- 
cayfe much conducing to the fcope of our pre- 
fent difcourfe, a memorable relation, that I have 
met with in the Indian Hiftory of the learned 
Fofephus Acoka, who diligently furveyed the 
famous and almoft ineftimable mines of Peru, 
and (for-one that was not a. chymift) has de- 
livered divers confiderqble and judicious ob- 
fervations aboyt them. That which I am now 
to mention, 3s. that chapter, where he trears 
of the filyer of the Indies, {ef down in  thefe 
Kkk | words : 
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words : * It is ftrange to fee not only the dif- 
< ference betwixt the refining of metal by fre, 
and without it by quick-filver, but alfo that 
fome of thefe metals, which are refined by the 
fire, cannot well be molten with any artificial 
wind, as with bellows, but when it is kindled, 
and blown with the natural air or natural 
wind. The metal of the mines of Porco is 
eafily refined with bellows ; and that of the 
mines of Pofofi cannot be molten with bel- 
lows, but only by the breath of their guayars, 
which are {mall furnaces upon the fides of the 
mountains, built exprefsly where the wind 
lies, within the which they melt this metal : 
and though it be hard to yield a reafon of 
this difference, yet it is moft certain and ap- 
proved by long experience.’ — 

{r there be any trade, that obliges the arti- 
ficers to be affiduoufly converfant with the ma- 
terials they employ, it is that of the glafs-men ; 
and yet even to them, and in their moft ordi- 
nary operations, there happen nowand then little 
accidents,which, though they know not well to 
what to afcribe, are not yet capable of hindering 
them from doing fometimes what they have 
done athoufand times. And I remember, that 
among the laft times I have been at a glafs- 
houfe, an eminently-fkilful workman, whom 
I had purpofely engaged to make fome veffels 
for me, that required more than ordinary dex- 
terity, was not able, when I came thither, to 
make metal (as they call that colliquated mix- 
ture of fand and fixt falt, whereof they blow 
their glafies) tolerably fit to be employed: 
wherefore he defired me to take the pains to 
come again another day, and he would try to 
repair his unluckinefs. But the next time I 


a “A a a“ “A a “a “a Ar A “a tay “a Lal a 


came, though it were upon appointment, his 


metal proved again unferviceable, and inftead 
of being colourlefs, when it was cold, looked as 
if ithad been ftained with blue and yellow, and 
was befides brittler than it ought to have been. 
So that it need be no fuch wonder, if philofo- 
phers and chymifts do fometimesmifs of the ex- 
pected event of an experiment but once, or at 
ieaft but feldom tried, fince we fee tradefmen 
themfelves cannot do always, what, if they 
were not able to do ordinarily, they could not 
earn their bread. 

Ir is affirmed by He/mont and others, that treat 
of the Lapides Cancrorum, that they grow with- 
in the fkulls of thofe craw-fifhes, from whence 
they have their name: but I have known good 
anatomifts complain, that they have fought 
them in vain in the heads of thofe fifhes, which 
may well make them diftruft the veracity of 
thofe, that afcribe them to that fort of animals ; 
yet we have often taken thofe ftony concretions 
out of the heads of craw-fifhes. But paffing 
lately through Hungerford, a town famous for 
the plenty of fuch kind of fifh, we made dili- 
gent enquiry concerning their nature, and were 
there informed by thofe, that looked to them, 
that the concretions above-mentioned are to be 
found in their heads but about that feafon of 
the year, wherein they fhift their fhells, and 
that at other times of the year, feveral perfons 
had in vain endeavoured to ftore themfelves 


with crabs-eyes at Hungerford. And indeed, 


having at the laft time of my being there (which 
was about the latter end of une) caufed divers 
large ones to be taken out of the water, we 
found thefe little ftones in the head but of one 
of them; whereas about a fortnight before, 
which was near the fummer folftice, paffing by 
that place, we found in the wonted parts of 
the heads feveral fuch concretions, as to big- 
nefs and fhape, but fo foft, that we could eafily 
crufh and difcind them betwixt our fingers. 
And certainly the miftake of the circumftance 
of time has much prejudiced the reputation of 
many truths: and I remember, that A/ellius, 
to whofe anatomical fortune the world is fo 
much beholden, ingenuoufly acknowledges, 
that he had like to have loft the difcovery of 
the milky veins, becaufe having at firft fuf- 
pected thofe unlooked-for white veffels, which 
he took notice of in the mefentery of a dog 
diffected alive, to be fome irregular ramifica- 
tions of nerves, he was much confirmed in his 
conjecture by the next dog he opened ; for 
having diffected him at an inconvenient di- 
{tance of time from the dog’s repalt, the flen- 
der veffels he looked for being deftitute of the 
chyle, which is it, that makes them confpicu- 
ous, did not appear. So that he had lott the 
benefit of his firft lucky obfervation, had nor 
his fagacity inclined him to fufpect, that if a 
dog was plentifully fed at a convenient diftance 
of time before his being diffected, the veffel 
fwelled with alimental juices would be the 
better difcernible : whereupon, having feafted 
another dog fome hours before he opened him, 
he manifeftly detected thofe milky veffels, 
whofe difcovery has fince fet anatomifts fo ufe- 
fully on work. ; 

Bur, Pyropbilus, not to exceed the limits of 
an eflay, I muft not multiply inftances of the 
contingencies of experiments, but content my 
felf to tell you in general, that in divers cafes 
fuch circumftances as are very difficult to be 
obferved, or feem to be of no concernment to 
an experiment, may yet have a great influence 
on the event of it. If on either of the extremes 
or poles of a good armed load-ftone, you 
leifurely enough, or divers times, draw the 
back of a knife, which has not before received 
any magick influence, you may obferve, that 
if the point of the blade have in this affriction 
been drawn from the middle of the equator 
of the load-ftone towards the pole of it, it will 
attract one of the extremes of an equilibrated 
magnetick needle; but if you take another 
knife, that has not been invigorated, and 
upon the felf-fame extremity or pole of the 
load-ftone thruft the back of the knife from 
the pole towards the equator, or middle of 
the load-ftone, you fhall find, that the point 
of the knife has, by this bare difference of po- 
fition in the blade, whilft it paft upon the ex- 
treme of the load-ftone, acquired fo different a 
magnetick property, or polarity, from that, 
which was given to the former knife by the 
fame pole of the load-ftone, that it will not at- 
traét, but rather feem to repel or drive away 
that end of the magnetick needle, which was 
drawn by the point of the other knife. And 
this improbable experiment not only we ahs 

made 
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made trial.of, by paffing flender irons upon the 
extremities of armed load-ftones, the breadth 
of whofe fteel-caps may make the experiment 
fomewhat lefs ftrange ; but we have likewife 
tried it by affrictions of fuch irons upon the 
pole of a naked terella, and we found it to 
fucceed there likewife: how ftyange foever it 
may feem, that the fame point or part of the 
load-ftone fhould imbue iron with contrary pro- 
perties, barely as they are, during their paffing 
over it, drawn from thezequator of the load-ftone, 
or thruft towards it. But whether, or how far 
this obfervation infinuates the operation of the 
load-ftone to be chiefly performed by ftreams 
of {mall particles, which perpetually iffuing out 
of one of its poles do wheel about and re-enter 
atthe other; we fhall not now examine, (though 
this feem one of the moft likely phenomena 
we have met with, to hint a probable magneti- 
eal hypothefis} contenting ourfelves to have 
manifefted by what plainly appears, how much 
influence a circumftance, which none but a 
magnetick philofopher would take notice of, 
may haveon an experiment. We have alfo, 
with pleafure, obferved, how artificers in the 
tempering of fteel, by holding it but a m- 
nute or two longer or leffer in the fame, (or 
other competent heat) do give it very differ- 
ing tempers, as to brittlenefs or toughnefs, 
hardnefs or foftnefs: for as when it is taken 
out of the flame to be extinguifhed, it looks 
either red, yellow or blue: fo they efteem 
and find it fit to make knives, engraving 
tools, or fprings for watches, &¥c. and yet it 
paffes from one colour to another fo fwiftly, 
that none but an artift expert in tempering of 
iron would fufpeét, that fo fmall a difference 
of time of its ftay in the flame could produce 
fo great a difference in its tempers. On which 


occafion, Pyrophilus, I call to mind, that ma-- 


king a while fince fome trials concerning gra- 
vers in the fhop of a famous artificer, he pre- 
fented me, aS a great rarity, a graver (which 
I yet keep) that would make the ufual expe- 
riments about tempering of gravers appear 
falfe to him, that fhould-never try. them but 
upon it; for with all the care, wherewith I tried 
upon it the known ways of foftening gravers, 
I could not foften this: which men eminently 
{killed in thefe matters (together with the 
perfon, that made it) affirmed to have beeh 
made of; Damajco-fteel, the ftrength whereof in 
cutting iron I have (not without fome wonder) 
made trial of. But whether this fingularity, 
which we have mentioned in this graver, pro- 
ceeded from the nature of the fteel, or from the 
temper, that it had afterward given it, is rot 
yet agreed upon by thofe fkilful men, to whom 
I have fhewed it: but one of them, who by 
making inftruments for navigators, has had 
the opportunity of making more than ordinary 
inquiry into matters of this nature, affures 
me, that he'can eafily foften this kind of fteel, 
by only taking it off the fire at a certain nick 
of time, differing from that, which is wont tobe 
obferved in order to the foftening of common 
sravers. And who knows, but that in many 
other experiments, feemingly defpicable and 
unheeded circumftances may be of great con- 


cernment, though by reafon of the want of fuch 
particular obfervations, as the frequent deal- 
ing with the fame body has given magnetick 
philofophers and artificers occafion to make, 
men have not yet taken notice of their impor- 
tance ? 

To give you one inftance to this purpofe, 
Pyrophilus, let me take notice to you, that di- 
vers planters of fruit-trees have with wonder 
obferved, that fome grafts of cherry-trees, for 
example, have borne fruit the fame year, that 
they were grafted, (nay; I have obferved fome 
plants to bear fruit the fame quarter of the year) 
and others not till the year after their infition, 
though neither in the goodnefs of the graft, 
nor in that of theftock, they had obferved any 
difparity, to which the difference above men- 
tioned could be afcribed; and therefore the 
bearing or not bearing of the cions of a cherry- 
tree the firft year of its infition is by many gar- 
deners looked upon as athing meerly contingent. 
And yet indeed it {carce deferves to be reckoned 
among fuch contingent experiments, as we have 
been hitherto treating of; for lam informed 
by the trials of more than one of the moft {kilful 
and experienced grafters of thefe parts, that a 
man fhall felclom tail of having cherries borneby 
his graft the fame year, in which the infition is 
made, if he take care, that his graft, which muft 
be of agood kind, have bloffom-buds, as they 
are wont to be called, upon it: whereas if it 
were only leaf-buds, as they may be termed, 
it will not bear fruit till the fecond feafon. And 
this not being taken notice of by vulgar gar- 
deners, makes them, as we have faid, impute 
a needlefs contingency to the fruitfulnefs of tuch 
kind of grafts. Now to difcern fuch buds as 
are fitto produce bloffoms, from fuch as will dif- 
play themfelves but in leaves, is no difficult 
matter, the former fort being more full, and 
big, and round than the latter, which are wont 
alfo to lie more flat and clofe to the graft. 
And it was, Pyrophilus, fuch obfervations as 
this, that induced us, after the beginning of the 
former effays; to difcriminate from fuch contin- 
gent experiments as thofe, wherein the caufe of 
the contingency is very abftrufe and difficult to 
be difcerned, fuch other experiments, whofe 
feeming contingency proceeds from more eafily 
difcoverable caufes; for fuch, by diligent obfer- 
vation of circumftances, may be reduced toa 
greater certainty than the others feem capable 
of. ‘Though I dare not deny, that even divers: 
of thofe contingent experiments, which to us 
yet feem to belong to the firft fort, by men’s 
future fkill and diligence in obfervation, may be 
made fit to be reduced to the fecond fort. 

Berore [leave this fubject, Pyroph:lus, I 
dare not omit to fay fomething to you of the 
Virgula Divina, or rather Divinatoria, by which 
many mineralifts pretend to difcover the latent 
veins of metals. Some ufe a forked hazel, 
whofe horns they hold by the ends one in each 
hand; and others content themfelves to chufe a 
hazel rod (whichfome will have to be all of the 
fame year’s fhoot) and thig they bind on toan- 
other ftreight ftick of any other wood, and 
walking foftly;with it over thofe places, where 
they fuipect the bowels of the earth to bs cat 
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riched with metals, they fay, that ifthey pats. 
over a metalline vein, the wand will, by bowing 
towards it, difcover it. And fome deaters in 
metals I know, who affirm, that by holding 
the metals fucceffively in that hand, wherein a 
man holds the rod, he may difcover what deter- 
minate metal is predominant in the vein: for 
when he puts into his hand that metal, where- 
with the mine chiefly abounds, the wand will 
manifeftly bow more ftrongly, than when it is 
held in the hand with any other metal. What to 
determine concerning the truth of this perplex- 
ing experiment, I confefs I know not. For 
Agricola himfelf, after a long debate concern- 
ing it, gives us this account of his fenfe ; AZe- 
tallicus igitur (fays he) quia eum virum bonum 
&F gravem effe volumus, virgula incantatd non 
utetur, quia rerum nature peritum S prudentem, 
furcatam fibi ufui non elle, fed, ut fupra dixt, 
babet naturalia vencrum figna, que obfervat. 
The diligent Aircherus informs us in his Arte 
Magneticé, that having exactly tried the expe- 
riment with metals, (for he mentions not his 
having tried it with mines,) he could not find 
it in any meafure fucceed; and we our felves 
having feveral times made trial of it in the pre- 
fence of the confidenteft affertors. of the truth 
of it, could not fatisfy our felves, that the wand 
did really ftand either to the metals, when pla- 
ced under it, or to the metalline veins, when 
‘we carried it over mines, whence metalline ore 
was at that very timedigging out. But onthe 
other fide, divers good authors, and even our 


. diligent country-man Gabriel Plat, though 


wont to be fomewhat too fevere to chymitts, 
does afcribe very much to this deteéting wand ; 
and divers perfons, in other things very far 
from credulous, have as eye-witnefies with 
great afleverations afferted the truth of the ex- 
periment before us: and one gentleman, who 
lives near the lead-mines in Somerfetfiire, lead- 
ing me over thofe parts of the mines, where we 
knew that metalline veins did run, made me 
take notice of the {tooping of the wand, when 
he paffed over a vein of ore, and protefted, that 
the motion of his hand did not at all contribute 
to the inclination of therod, but that feme- 
times, when he held it very faft, it would bend 
fo ftrongly asto break in his hand. And to 
convince me, that he believed himfelf, he did, 
upon the promifes made hum by his ftooping 
wand, put himfelf to the great charge of digging 
in untried places for mines, (but with what 
fuccefs he has not yet informed me.) Among 
the miners themfelves 1 found fome made 
ufe of this wand, and others laughed at it. 
And this I muft take notice of, as peculiar to 
this experiment, that the moft knowing pa- 
trons of it confefs, that in fome men’s hands it 
will not at all fucceed, fome hidden property in 
him that ufes the wand being able, as they fay, 
to overpower and hinder its inclinatory virtue. 
To which I muft add what a very famous 
chymift, who affirms himfelf to have tried 
many other things with it befides thofe that are 
commonly known, .very folemnly profeffed to 
me upon his own knowledge; namely, that in 
the hands of thofe very perfons, in whofe hands 
the rod will (as they {peak) work, there are 
I 


certain unlucky hours, governed by fuch plai 
nets and conftellations, (which I confefs I be- 
lieved not enough to remember their names) 
during which it will not work, even in thofe 
hands, wherein at other tintes it manifeftly will. 
But of this experiment I muft content my felf to 
fay, what I am wont to do, when my opinion 
is afked of thofe things, which I dare not pe- 
remptorily reject, and yet am not convinced 
of; namely, that they that have feen them 
can much more reafonably believethem, than 
they that have not. 

Nor is it only in experiments, Pyropbilus, 
but in obfervations alfo, that much of contin¢ 
gency may be: withefs the great variety in the 
number, magnitude, pofition, figure, &&c. 
of the parts taken notice of by anatomical 
writers in their diffeCtions of that one fubject 
the human body, about which many errors 
would have been delivered by anatomifts, if 
the frequency of diffe€tions had not enabled 
them to difcern betwixt thofe things, that are 
generally and uniformly found in diffected bo- 
dies, and thofe which are but rarely, and (if 
I may fo {peak) through fome wantonnefs, or 
other deviation of nature, to be met with. JI 
remember, that a while fince being prefent at 
the diffection of a Infty young thief, we had op- 
portunity to obferve, among other things, that 
the interval betwixt two of his ribs was near the 
back bone filled up with a thick bony fubftance, 
which feemed to be but an expanfion of the 
ribs, and appeared not to have grown there 
upon occafion of any ftacture, or other mif- 
chance. About the fame time being at a pri- 
vate diffection of a large and young human 
body with fome learned men, an ingenious 
perfon, profeffor of anatomy, there prefent, 
chancing to. cut a great nerve, fpied in the 
fubftance of it a little of a véry red liquor, 
which he immediately fhewed me, as wonder- 
ing what it might be: but I concluding it to 
be blood, prefently fufpected, that it might 
have proceeded from fome fmall unheeded 
drop of blood wiped off by the brufhy fub- 
ftance of the nerve frem the knife, wherewith 
it was cut. Wherefore carefully wiping a dif- 
fected knife, I did in another place cut the 
nerve afunder, and found another very little 
drop of pure blood in the fubftance of it as be- 
fore. This I did again elfewhere with like fuc- 
cefs, fhewing it to the by-ftanders, who admi- 
red to fee a veffel carrying blood (for fuch they 
concluded it to bey in the body of a nerve, in 
regard they remembered not to have ever met 
with fuch an accident; theugh I the lefs ad- 
mire it, becaufe I have in an ox’s eye or two 
obferved in that coat, which the moderns com- 
monly call the retina, and which feems to be 
but an expanfion ef the pith of the optick 
fierve, little turgent veins manifeftly full of 
blood. 

We further obferved in that lately-menti- 
oned body, in which we took notice of the 
irregular conjunction of two ribs, that the 
lungs, which were.very found, had a fupernu- 
merary lobe on one fide, which did fo little 
differ from its companions, that we did not, 
till we had difplayed the lungs, take notice of 
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it. And J remember, that awhile before, be- 
ing invited by a company of phylicians to a 
private diffection, and the lungs, which other- 
wife feemed not unfound, appearing in divers 
places faftened to the ribs, two ingenious ana- 
tomifts, that were there prefent, did fo little 
agree in their obfervations concerning fuch 
cafes, that the one afirmed, that he had 
never feen any lungs (which had not been ex- 
ceffively morbid) tied to the thorax; and the 
other protefted, that he had fcarce ever open- 
ed a difeafed body, wherein the lungs did not 
fo adhere. But if it were not improper to 
mind a young gentleman of venereal obferva- 
tions, I could eafily give you an eminent proof 
of the difacreement of anatomical obfervators, 
by infifting on the controverfy betwixt the fa- 
mous writers on that fubject, concerning the 
anatomical notes or tokens of virginity; many 
eminent authors affirming, that they have {fel- 
dom failed of finding them in one amongtt 
very many difie¢ted maids; and many other 
artifts, both confpicuous and experienced, pre- 
remptorily ptofeffing, that they have feldom 
Or never met with the pretended marks in per- 
fons even of the moft undoubted virginity. 
And certainly it is very ftrange, that about a 
matter, which feems fo eafily determinable by 
fenfe, accurate and fober men fhould fo widely 
difagree ; as that the one fhould profefs he has 
very rately, if ever, met with in a human bo- 
dy, what another afirmeth himfelf to have as 
‘feldom, if ever, miffed. But becaufe, Pyro- 
philus, this fubject is, perhaps, f{omewhat impro- 
per to be infifted on either to, or by, a young 
man, I fhall pafs on to tell you, that amongft 
the accurateft of our modern writers, I fuppofe 
you will readily allow me to reckon Dr. Harvey 
and Dr. Highmore; and that thoughin their ex- 
cellent treatifes of generation they both infift 
on the production and changes obfervable in 
hens eggs, as the patterns, whereunto the ge- 
neration of other animals may be referred; 
yet have we divers, times, in the progrefs of 
nature in her formation of a chick, obferved 
confiderable variations in_ point of time and o- 
ther circumftances (though ‘in the main our ob- 
fervations commonly agreed) from what is by 
them delivered: which diverfity may eafily pro- 
ceed from thediffering conftitution of hens, their 
differing affiduity in fitting on their eggs, the dif- 
fering qualifications of the eges themfelves, and 
feveralother particulars of likenature. And Ire- 
member, that the other day taking notice of this 
to mylearnedfriend Dr. Highmore, hereadily ac- 
knowledged to me, that he himfelf had likewife 
obferved divers circumftances in eggs whilft 
they were hatching, which varied from thofe fet 
down by him in his book; though he had 
there accurately expreffed the changes he dif- 
cerned inthofe eges, which atthe fame time af 
forded him his obfervations. And indeed there 
are Certain things of fuch a nature, that fcarce 
any fingle man’s accuratene(fs in making a fin- 
cle obfervation about them can fecure him 
from appearing unfkilful or unfaithful in his 
obfervations, unlefsthofe, that thall afterwards 
examine them, chance to be endowed with a 


fomewhat more than ordinary either equity, or 
Vou. I 


fagacity, or both. For inftance, he that firft 
affirmed, that a needle animated by a loadftone 
did conftantly convert its extremes to the op- 
pofite poles of the earth, could fearce fufpect 
himfelf of having delivered any thing, which 
he had not carefully tried. And yet of thofe 
pilots, Gonzales Oviedo and Sebaftian Cabot, 
(who are faid to have in America firft taken 
notice of the declination of the mariner’s needle) 
he that did firftin thofe far diftant parts of the 
world compare the meridian line afforded by 
magnetical needles with one mathematically 
drawn, (which may be readily found by accu- 
rate fun-dials,) and thereby obfervethe variation 
of the needle, or its declination from the true 
meridian line, might eafily conclude the ob- 
ferver formerly mentioned to have been faulty; 
by reafon of his finding the needle’s variation 
differing (perhaps by divers degrees) from 
that delivered by the firft obferver. And this 
fecond man’s obfervation might appear to have 
been as carelefly made to a hundred other ob- 
fervers, if the obfervations of navigators had 
not made it apparent, that the declination of 
the needle is far from being the fame in all 
places: for though Cardan (as Kircher and 
Fracaftorius, as another informs us) be pleafed 
to affirm, that the loadftone declines as many 
degrees, as the pole-ftar is diftant from the pole 
of the world; yet befides divers reafons, com- 
mon experience fufficiently manifefts the incon- 
fiderablenefs (not to fpeak more harfhly) of 
that afiertion. For about the iflands of the 
Azores, efpecially that of Corve, over which 
the firft meridian is by many fuppofed to pafs, 
the magnetick needle hath been obferved dix 
rectly to refpect the poles, without any fenfi- 
ble declination from them; but in other places 
it is wont to vary fometimes eaftward, fome- 
times weftward, more or lefs. Infomuch that 
not only our venturous countryman Captain 
Thomas fames obferved it in 63 degrees north- 
latitude to be no lefs than 27 degrees, 48 mi- 
nutes; but a learned mathematical writer, that 
is lately come forth, makes the declination at 
the Fretum Davis to amount to, what is almoft 
incredible, 50 degrees. And this deflexion 
of the needle fometimes to one fide of the me+ 
ridian, fometimes to the other, happens with 
fo much feeming irregularity, as has made both 
the diligent Kircher himfelf, and divers other 
magnetick writers, almoft defpair of reducing 
thefe kind of obfervations to any general hy- 
pothefis. 

To which we may add, that perhaps very 
few even of the exacteft obfervations of this na- 
ture made an age fince, would now appear ac: 
curate to them, that fhould try them in the felf- 
fame places wherein, and the felf fame manner 
after which they were formerly made. So that 
the diligenteft of thofe obfervers would appear 
tous to have been negligent, if the fagacity 
of fome of their fucceeders had not prompted 
them to fufpeét, that even in the fame place 
the needle’s variation may vary. And Lre- 
member, that having not long fince inquired 
of an Englifh contriver of mathematical inftru- 
ments for.the ufe of:feamen, what he had ob- 
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variation, he told me, that by comparing of 
ancient and modern obfervations made by 
himfelf and other aceurate mathematicians 
at London, he had found the declination con- 
{tantly to decreafe, and, as he conjeétured, 
about 12 or 13 minutes (though that methinks 
be much) ina year. And it will be yet more 
difficult to fet down any obfervation of this na- 
ture, which will appear exact to pofterity, if 
that ftrange thing be-true (as it may well be) 
which was related to Kircher by a friend of his, 
who affirms himfelf to have obferved anotable 
change of the needle’s variation at Naples, af* 
tera ies incendium of the neighbouring moun- 
tain Yefuvius; which alteration he not abfurd- 
ly fufpeéts to have proceeded from the very 
great change made in the neighbouring fubter- 
raneal parts by that great conflagration. And 
it feems the fame obfervation has been taken 
notice of by mathematicians elfewhere. For 
the learned Jefuit Fournier in his French hydro- 
eraphy tells us in more general terms, that 
fince the incendiums of Vefuvius the declination 
(of the needle) has notably changed in the 
kingdom of Naples. The fame author fome- 
where delivers what (if it be true) is remark- 
able to our prefent purpofe, in thefe words : 
‘ There are perfons, who haveobferved, that the 
‘ fame needle,that declined 5 degrees upon the 
* furface of the earth, being carried down very 
* low into certain caves, declined quite other- 
* wife.’ Il added thofe words, #f it be true, not 
to queftion the veracity of the author, but be- 
caufe it is very poffible the makers of the ob- 
fervation (though learned men) may have been 
miftaken init, without fufpecting themfelves in 
danger of being fo. For I fhould fcarce have 
imagined, unlefs my own particular obferva- 
tion had informed me, in how great a variety 
of ftones and other foffiles the ore of iron may 
lurk difguifed: fothat it isnoway incredible, that 
knowing chymifts themfelves, and much more 
mathematicians and others, not being aware of 
the obfervation of what I have newly delivered, 
may prefume, becaufe they faw not in the 
deep caves above mentioned any minerals like 
the vulgar iron ore, that there is nothing of 
that .metal there, when indeed there may be 
enough to occafion that deflexion of the needle; 
which (efpecially if it be ftrongly excited) may 
be often drawn afide by iron or other magne- 
tick bodies, at a greater diftance than thofe, 
that have not tried, will beapt tofufpeét. Which 
may perhaps be the reafon, why in the little 
ifland of J/va (upon the coaft of Italy) where 
they dig up iron and ftore of loadftones, of 
which Ihave {een in Tu/cany of a prodigious 
bignefs, there is in different, but neighbouring 
places, fuch a ftrange difparity of the needle’s 
variation as curious men have recorded. 

Nor are magnetical and anatomical obfer- 
vations the only ones, which are fubjeét to difa- 
gree now and then, without the negligence of 
thofe that make them: but I want time, and 
I fear you would want patience, to confider at 
prefent as many of them,as might be eafily enu- 
merated to you. 

1 Suppose, Pyrophilus, you may have ob- 
ferved, how! in the paft difcourfe have forborn 


to infift on medicinal experiments; which I 
have purpofely done, becaufe they are fo many, 
and almoft all of them fubjeét to fuch uncer- 
tainties, that to infift on them.would require 
much more time, than my occafions will allow 
me to fpend upon this effay. And indeed in 
phyfick it 1s much more difficult than moft 
men can imagine, to make an accurate expe- 
riment: for oftentimes the fame difeafe proceed- 
ing in feveral perfons from quite differing caufes, 
will be increafed in one by the fame remedy by 
which it has been cured in another. And not 
only the conftitutions of patients may as much 
alter the effects of remedies, as the caufes of 
difeafes; but even in the fame patient, and the 
fame difeafe, the fingle circumftance of time 
may have almoft as great an operation upon 
the fuccefs of a medicine, as either of the two 
former particulars; as we. may elfewhere 
have occafion by fundry inftances ta mani- 
feft. But befides the general uncertainty, to 
which moft remedies are fubjeét, there are 
fome few, that feem obnoxious to contingen- 
cies of a peculiar nature: fuch is the fympa- 
thetick powder, of which not only divers phy- 
ficians and other fober perfons have affured 
me they had fuccefsfully made trial, but we 
our felves have thought, that we were eye- 
witneffes of the operation of it; and yet not 
only many, that have tried it, have not found 
it anfwer expectation, but we our felves try- 
ing fome of our own preparing on our felves, 
have found it ineffectual, and unable to ftop 
fo much as a bleeding at the nofe; though: 
upon application of it a little before, we had 
feen fuch a bleeding, though violent, fuddenly 
ftopped in a perfon, who was fo far from con- 
tributing by his imagination to the effect of 
the powder, that he derided thofe, that he faw 
apply it to fome of the drops of his blood. 
Wherefore that the fympathetick powder and 
the weapon-falve are never of any efficacy at 
all, I dare not affirm ; but that they conftantly 
perform whiat is promifed of them, I mutt leave 
others to believe. But making mention of re- 
medies of this nature, though I am willing, 
Pyrophilus, to put a period both to your trou- 
ble and my own, yet I muft not omit to tell 
you, that whereas the pzony-root has been 
much commended both by ancient and mo- 
dern phyficians of no mean account, as an 
amulet againft the falling-ficknefs, and yet has 
been by many found ineffectual; we have been 
apt to fufpect, that its inefficacy, if it be but in- 
frequent,might poffibly proceed from its having 
been unfeafonably gathered: and when I was 
laft in the welt of Ireland, acquainting the emi- 
nenteft of the Galenifts there with my conjecture, 
he confirmed me in it, by affuring me, that he 
had often tried the paony-root unfeafonably ga- 
thered without fuccefs ; buthaving lately gather- 
ed it under its proper conftellation,asthey fpeak, 
(which is when the decreafing moon paffes un- 
der ries) and tied the flit root about the necks 
and arms of his patients, he had freed more 
than one, whom he named to me, from epi- 
leptical fits. Agteeable whereunto I find, that 
a famous phyfician of Grenoble, Monfieur des 
Grands Prez, in the laft of his obferyations 
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cosmmunieated: to. the famous praétical phy- 
fician Riverius, folemnly. profeffes his. having 
divers times freed his patients from the faling- 
ficknefs by the fingle outward application of 
paony-roots, collected and applied as is above- 
mentioned. But though he thence infers the 
ufefulnefs of obferving ftars in the pragtice of 
phyfick, yet before much weight be laid upon 
fuch improbable notions, as moft of thofe of 
judiciary aftrolagers, the influence of conftella- 
tions upon fimples, €?c. ought by fevere and 
competent experiments to be better made out 
than hitherto it has been. 

Bur to fay no more of the contingent obfer- 
vations to be taken notice of in trials medical, 
I could tell you, that I have obferved even ma- 
thematical, writers themfélves to deliver fuch 
obfervations as do not regularly hold true. 
For though it hath been looked upon as their 
privilege and glory to affirm nothing, but what 
they can prove by no lefs than demonftration ; 
and though they ufed to be more attentive and 
exaék, than moft other men in making almoft 
any kind of philofophical obfervation: yet the 
certainty and accuratenefs, which is attributed 
to what they deliver, muft be reftrained to 
what they teach concerning, thofe purely-ma- 
thematical difdiplines, arithmetick and geo- 
metry, where the affections of quantity are ab- 
firagiedly confidered : but we muft not expect 
from mathematicians the fame accuratenefs, 
when they deliver obfervations cancerning fuch 
things, wherein it is not only quantity and fi- 
gure, but matter, and its ather affections, that 
mutt be confidered. And yet lefs muft this be 
expected, when they deliver fuch obfervatians, 
as, being made by the help of material inftru- 
ments framed by the hands and tools of men, 
cannot but in divers cafes he fubjeét to fome, 
if not many, imperfections upon their account, 
Divers of the modern aftronomers have fo 
written of the {pots and more fhining parts 
or (as they eall: them) Facu/e, that appear 
upon or about the furface of the fun, as to 
make their readers prefume, that at leaft fame 
of them are almoft always to be feen there. 
And I am willing ta think, that it was their 
having fo often met with fuch phaenomena in 
the fun, that made them write as they did. 
And yet when I firft applied my felf to the 
contemplation of thefe late difcoveries, though 
I wanted neither'gaod telefcopes, nor a dark 
room to bring the fpecies of the fun into, yet 
it was nar till after a great while, and a mul- 
titude of fruitlefs abfervatians made at feveral 
times, that I could detec any of thefe folary 
fpots, which having during many months at 
leaft appeared fo much feldomer than it feems 
they did before, that I remember a maft in- 
geniqus profeffar of aftronomy, excellently 
well furnifhed with dioptrical glaffes, did about 
that time complain to me, that for 1 know not 
how long he had not been able to fee the fun 
{potted. And as for the Facyle, that are 
written of, as fuch ordinary phenomena, 
T muft profefs to you, Pyrophilus, that a 
multitude of obfervations made with good 
telefcopes, at feveral places and times whilft 
the fun was fpotted, has fcarce made me 


fee above Once any of the looked for bright- 
nefies. 

Amp. asthe nature of the material objects, 
wherewith the mathematician 1s converfant; 
may thus deceive the expectations grounded 
on what le delivers; fo may the like happen 
by reafon of the imperfection of the inftru- 
ments, which he muft make ufe of in the fen- 
fible obfervations, whereon the mixed mathe- 
maticks (as aftronomny, geography, opticks, 
€$¢.) arein great part built. This is but too 
manifeft in the difagreeing fupputations, that 
famous writers; as well modern as ancient, 
have given us of tlie circuit of the terreftrial 
globe, of the diftance and bignefs of the fixed 
{tars and fome of the planets, nay, and of the 
height of mountains: which difagreement, as 
it may oftentimes proceed from the differing 
method and unequal fkill of the feveral ob- 
feryers, fo it may in divers cafes be imputed 
to the greater or lefs exactnefs and manage- 
ablenefs of the inftruments employed by them. 
And on this occafion I cannor omit that fober 
confeffion and adyertifement, that I met with 
in the noble Zycho, who having laid out, be- 
fides his time and induftry, much greater fms 
of money on inftruments than, any man we 
have heard of in latter times, deferves to be 
liftened to on this theme, concerning which 
he has (among: other things) the following 
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paflage: Facile (fays he) lap/us aquis pene in- Tycho 


fenfbilis in infirumentis etiam majoribus conficien- 
dis fubrepit, qui inter pbfervandum aliquot feru~ 
pularym primorum jatiurqm faciat, infuper ft 
ipfe fitus €F traftands modus non tam abfaluta 
norma perficiatyr,ut nihil prorfus defideretur, in- 
talerabilis nec facile animadvertenda deviatio /efe 
snfinugt. Adde quod infrumenta ufu S atate a 
prima perfeltione degenerent. Nihil exim, quod 
bominum manibus paratur,ab omni mutatione un- 
diquaque,cxiftit. Organa enim gufcemod:, niji ¢ 
folide metalla affabre elaborentur,mutationi aeree# 
gbuoxia funts, &8 fiid quoque detar,ut é metallica 
materia conftent, nifi ingentia fuerint, divifiones 
ninutifimas graduam non fuficienter exbibent; 
dumque boc preftant, fua magnitudine (S pouder¢ 
/e ipfa ita agaravant, ut facile tum extra planum 
debitum ant figuram competentem, dum circum- 
ducuntur, deelinent, tum etiam fua mcie intracia- 
bilia redduntur. Quare magis requirityr in in- 
firumentis aftronomicis, que ommi vitio careant 
conftruendis, artificinm pari judicio comjuntiums; 
quam hatienus a quamplurimis animadver fim eft. 
Id quod nos épfe fs longaque docust experientia, 
non paruolghore nec mediocribus fumptibus com- 
paraia. 

Hiruerro our noble author. And as for 
the obferyations made at fea, the diligent 
Fournier advertifes, that however many fea- 
eaptains and others may brag of their mathe- 
matical obfetyations made on fhip-board, yer 
he, upon trial of many inftruments both at fea 
and afhore, makes bold to affirms that no 
aftronomer in the world can be fure to make 
his obfervation at fea within ten minutes of 
the precife truth, no not (fays he) upon the 
fand it felf, within one minute of it. 

Bur inftead of acquainting you with what 
ipay be drawn from she waitings of our DYCAS" 
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@rapher, to prove, that his affertion is rather 
modeft than too bold, I thall obferve, that 
the obfervations even of f{kilful mathematicians 
‘may hold fo little, or difagree fo much, when 
they pretend to give us the determinate mea- 
fures of things, that I remember of three very 
eminent modern mathematicians, who have 
taken upon them, by their experiments,to deter- 
mine the proportion betwixt air and water, the 
one makes not the weight of water to exceed 
above 150 times that of air; the other reckons 
water to be between 13 and 14 hundred times; 
and the third no lefs than 10,000 times the 
*heavier. Not to mention a modern and fa- 
‘mous writer or two, who have been fo mif- 
taken as to think, that the weight of the wa- 
ter in comparifon of the air is I know not how 
much under-reckoned, even by this laft (over- 
bold) eftimate. And, if Ihad leifure, I could 
annex an experiment partly ftatical, and relating 
to the weight of the air, which though we made 
divers times in an hour, yet we miffed of the 
like fuccefS twice as often in the fame hour, 
without being able to know before-hand, whe- 
ther the experiment would fucceed within fome 
pounds weight. But of this more perhaps elfe- 
where. 

Tue ends, Pyrophilus, which we have pro- 
pofed to our felves in fetting down the things 
by us delivered in this and the former effay, 
are principally two. 

Anp firft, we defire, that the inftances we 
have given you of the contingency of experi- 
ments, may make you think your felf obliged 
to try thofe experiments very carefully, and 
more than once, upon which you mean to 
build confiderable fuperftruétures either theo- 
rical or pra¢tical ; and to think it unfafe to rely 
too much upon fingle experiments, efpécially 
when you have to deal in minerals: for many 
to their ruin have found, that what they at 
firft looked upon as a happy mineral experi- 


ment, has proved in theiflue the moft un-. 


fortunate they ever made. And I remember, 
that the moft experienced mineralift I have 
hitherto been acquainted with, though:his flaill 
has been rather gainful then prejudicial to him, 
has very {erioufly told me, that he could quick- 
ly grow an extraordinary rich man, if he could 
but do conftantly whatfoever -he has done, not 
only two or three, but many times, 

THe other end, Pyrophilus, to which I had 
an eye in writing the paft difcourfes, was, that 
they may ferve for a kind of apology for fo- 
ber and experimental writers, in cafe you fhould 
not always upon trial find the experiments or 
obfervatrons by them delivered anfwer your ex- 
pectations. And indeed it would prove a great 
difcouragemeént to wary and confiderate natu- 
ralifts from enriching the world with their 
obfervations, if they fhould find, that their 
faithfulnefs in fetting down what they obferved 
is not able to protect them from blafting im- 
putations of falfhood, but that by publifhing 
any thing for the good of others, they muft 
expofe their reputation to all the uncertainties, 
to which any of their experiments may chance 
to prove obnoxious. It is true indeed, that if 
a writer be wont to be fabulous or tran{criptive, 


and to deliver things confidently by hear-fay, 
without telling his readers when he does fo; if 


his experiments upon trial fucceed not, we may 


be allowed to impute their unfuccefsfulnefs ra- 
ther to him, thanto our felves, or to chance, 
and need not think our felves obliged to have 
fo much a greater care of his reputation, than 
he had of his own, as for his fake to try more 
than once, what he for our fakes never tried 
fo much as once. But if an author, that is 
wont to deliver things upon his own know- 
ledge, and fhews himfelf careful not to be de- 
ceived, and unwilling to deceive his readers, 
fhall deliver any thing, as having tried or feen 
it, which yet agrees not with our trials of it’; 
I think it but a piece of equity, becoming both 
a Chriftian and a philofopher, to think (unlefs 
we have fome manifeft reafon to the contrary) 
that he fet down his experiment or obfervation 
as he made it, though for fome latent reafon 
it does not conftantly hold; and that there- 
fore though his experiment be not to be re- 
lied upon, yet his fincerity is not to be re- 
jected. Nay, if the author be fuch an one, as 
has intentionally and really deferved well of 
mankind, for my part I can be fo grateful to 
him, as not only to forbear to diftruft his ve- 
racity, as if he had not done or feen what he 
fays he did or faw, but to forbear to reject his 
experiments, till I have tried, whether or no 
by fome change of circumftances they may not 
be brought to fucceed. ‘Thus a while fince 
finding in Sir Francis Bacon, that he delivers 
as a fomewhat unlikely truth, that fpirit of 
wine will {wim upon oil (of almonds) we forth- 
with made trial of it, but found the oil fwim 
upon the {pirit of wine, and this upon feveral 
trials before witneffes: but our tendernefs of 
the reputation of fo great and fo candid a phi- 
lofopher made us to bethink our felves, that 
(though he mentions it not, nor perhaps 
thought of any fuch thing, yet) poffibly he 
may have ufed fpirit of wine more pure than 
ordinary; and thereupon having provided 
fome that was well rectified, we found, that 
the oil, that was wont to fwim upon fpirit 
of wine, not freed from its aqueous parts 

did readily fink, and quietly lie in the bot- 
tom of that, which was carefully dephlegmed. 
And fo having been informed, that the learned 
Dr. Brown fomewhere delivers, that aqua for- 
tis will quickly coagulate common oil, we 
poured fome of thofe liquors together, and let 
them ftand for a confiderable fpace of time in 
an open veffel, without finding in the oil the 
change by him promifed, (though we have 
more than once with another liquor prefently 
thickened common oil.) Whereupon being 
unwilling , that fo faithful and candid a natura- 
lift fhould appear fit to be diftrufted, we did 
again make the trial with frefh oil and aqua 
fortis in a long-necked phial left open at the top, 
which we kept both in a cool place, and after 
ina digefting furnace; but after fome weeks 
we found no other alteration in the oil, than 
that it had acquired a high and lovely tinéture: 
notwithftanding which,being {till concerned for 
the reputation of a perfon, that fo well deferves 
a good one, the like contingencies we have 

formerly 
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formerly met within other experiments, made 
us willing to try, whether or no the unfuccefsful- 
nefs we have related might not proceed from 
fome peculiar though latent quality, either in 
the aqua fortis or the oil by us formerly em- 
ployed: whereupon changing thofe liquors, 
and repeating the experiment, we found after 
fome hours the oil coagulated .almoft into the 
form of a whitifh butter. Nor dare I allow my 
felf to be confident, that I fhall not need to be 
dealt with by you upon fome occafions, with the 
like equity, that I have been careful to exprefs 
towards others, And fince the writing of thus 
much of this very effay, having defired a very 
fkilful and candid chymift to do me the favour 
to provide me fome of the pureft and ftrongeft 


' fpirit of falt, that could be made; he kept fome 


{alt in a vehement fire for divers days and nights 
together, and freed the extracted liquor fo care- 
fully and fo fkilfully both from its phlegm and 
its terreftrial feces, that after all I have written 
in the former effay concerning that menftrunm, 
I muft freely confefs to you, that 1 am_ now fa- 
tisfied, that a fpirit of fea-falt may without any 
unfincerity be fo prepared, as to diffolve the 
body of crude gold, though I could not find, 
that the folutions I made of that metal were red, 
but rather of a yellow or golden colour, much 
like thofe made with common aqua regis. But 
neither this artift nor I have been fince able to 
make another {fpirit of falt capable of diffolving 
gold, notwithftanding all the induftry we have 
employed about it; which makes me refer this 
to contingent experiments; unlefs the profpe- 
rous event of our former trial may be afcribed to 
the quality of the falt, that was diftilled, which 
was brought from the ifland of Mayo, where 
the {corching fun makes out of the fea-water a 
falt, that is accounted much ftronger and more 
{pirituous than that, which is wont to be made in 
France and other more temperate climates. 
And let me, Pyrophilus, take this opportu- 
nity to add, that if I had not very cautioufly 
fet down the obfervationI related in another 
effay * concerning the little fifhes or worms I 
there teach you to difcover in vinegar, I fhould 
perhaps need much of your equity, to keep me 
from being thought to have impofed upon you 
in what I there delivered. For I have fince 
met with divers parcels of vinegar, wherein the 
obfervation could not be made, for one where- 
in it held; fo that I am glad to keep by me 
fome vinegar ftocked with thofe fcarce vifible 
animals, to fatisfy ingenious men, among whom, 
fome have been fain, after their own fruitlefs 
trials, to come to me to fhow them the things 
delivered in that obfervation. What I men- 
tioned a little above to have been tried upon 
fallet-oil, puts me in mind of telling you, that 
among our experiments concerning the changes 
of colours, we were about to acquaint you 
with one, which we had formerly made upon 
common oil-olive, it feeming to us a not in- 
confiderable one ; fince it-was a way, that we 
devifed, of inftantly changing the.colour of the 
oil, from, a pale yellow to.a deep red, with a 
few, drops of a liquor, that was not red, but al- 
moft a ae ... This experiment, as we were 
NOL os | 


faying, Pyropbilus, we were about to fet down 
among others concerning colours: but becaufe 
we do not willingly rely on a fingle trial of 
fuch things, as we know not to have been ever 
tried before, we thought it not amifs for greater 
fecurity to make the experiment the fecond 
time, but could not then find it to fucceed, 
nor even fince upon a new trial (probably by 
reafon of fome peculiar quality in that particular 
parcel of liquor we firft, made ufe of) whith 
made us think fit to omit the intended mien- 
tion of it: but if I had upon my frrft trial ac- 
quainted you with it without any further fcru- 
ple, you might upon trial have fufpected, if 
not concluded, that I had mif-informed -you, 
though I had really delivered nothing but what 
I had tried. And indeed; Pyrophilus, though 
I have not the vanity to pretend to have de- 
ferved fo much of you, as iuch naturalifts as Sir 
Francis Bacon have deferved from every inge- 
nious reader of their books; yet perhaps you 
will do me but right to believe, that though 
fome of the experiments I have delivered may 
prove contingent, yet I have not delivered 
them unfaithfully, in reference to what I thought 
I obferved in them, and remembered of them. 
And though I defire you fhould fo read my 
writings, as to give no farther affent to my opi- 
nions, than the reafons or experiments produced 
on their behalf require; yet in matters of fact; 
which I deliver as having tried or feen them, 
Iam very willing you fhould think; that I 
may have had the weaknefS to be miftaken, 
but not an intention to deceive you. 

THERE is yet, one thing more, that I fhall 
venture to acquaint you with before I conclude 
this effay, thowgh you may think it relifhes of 
a paradox, and it is this: that when I am fa- 
tisfied of the abilities and circumfpection of a 
writer, delivering a matter of fact as upon his 
own knowledge; I donot prefently reject his 
obfervation as untrue, much lefs condemn the 
perfon himfelf as a lyar, whenfoever 1 find; 
that it feems to be contradiéted by a contrary 
and more undoubted obfervation, or to con- 
tradict a received and plaufible either hypo- 
thefis or tradition ; but rather try, if by fie 
diftinétion or limitation I can reconcile them; 
unlefs I can imagine fomething or other, which, 
might probably lead him to miftake. And 
of this indulgence to an intelligent writer I 
have this reafon to give, that fometimes there 
happen irregularities contrary to the ufual 
courfe of things, as is evident in montters; 


and fometimes the received hypothefis, though « 


pérhaps not to be rejected as to the main, will 
not hold fo univerfally as men prefume; and 
fometimes -too. the. contradiction betwixt the 
obfervations may be but feeming, (by realon 
of. the want:of fome .unheeded circumftance 


neceflary to make them inconfiftent) and fo 
they may both be true. z, 
~ ‘We might dilucidate and confirm what we 
have newly delivered by feveral inftances, were 
it not, that this effay is already but too prolix. 
Wherefore we fhall only recommend to your 

confideration thefe few particulars. ! 
Tuat the, Irith fpiders. (of which, what- 
Mmm + ever 


. ®: This is orie of thofe, that make up the book of tlie ufefulnes of Experimental Philofophy. 
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ever is vulearly believed to the contrary, my 
felf have in Ireland feen divers) are not poi- 
fonous, is not doubted by the inhabitants, who 
have had many ages experience of their harm- 
leffnefs: and yet I dare not deny what the 
learned Scaliger fomewhere affirms, that in (his 
country, if I mif-remember not): Ga/cony their 
venom is fo pernicious, that they fometimes 
poifon thofe that tread upon them through the 
very foles of their fhoes. And that even here 
in England (though a country fo near to Ireland) 
fome {piders (at leaft) are venomous even with- 


this notable obfervation, where he relates the 
exceffive coldnefs of the water they met with 
in fummer in that icy region, where they were 
forced to winter in the year 1632. ‘ Moreover 
‘ our well (fays he) out of which we had wa- 
* ter in December, had none in Fuly.’ 
Lastiy, Though in the weftern parts it 
have been obferved, that generally the infide, 
or heart, as they call it, of trees, is harder than 
the outward parts; yet an author, very well 
verfed in fuch matters, treating of the building 
ef fhips, gives it us for a very important ad- 


out biting, I may elfewhere have occafion to 
give you an experimental proof. 

Ir is fo much taken for granted by divers 
authors, who pretend hkewife to give reafons 


vertifement touching that matter, that they 

: ,°. Lourn. ra 
have obferved at Marfeilles, and all along the ppjresture 
Levantine fhores, that that part of the wood, Naval, 
that is next the bark, is ftronger than that,which* 22- 


of it, and by the generality of their readers, 
that under the fame meridian the magnetick 
needle keeps every where the fame variation, 
without changing it by being carried northwards 
or fouthwards, that it is like, if many perfons 
better acquainted with magnetick {peculations 
than trials. fhould read in the relations of the 
Hollanders, that under the meridian, that paffes 
by the ifland of Corvo, where the needle points 
direétly at the poles, and which is therefore 
wont to be reckoned the firft meridian, they 
found at two places, the one about 46, the 
other about 55 degrees of northern latitude, a 
declination in the former of thofe elevations of 
no lefs than 7 or 8 degrees, and in the latter 
of a far greater number; and alfo that they 
found under the twentieth parallel of fouthern 
latitude under the fame meridian of the Azores 
10 or 11 degrees of declination; many, I fay, 
if they fhould meet with thefe particulars, pro- 
bably would fuppofe the Dutch to have been 
very bad obfervers, becaufe thefe obfervations 
do not (as we intimated above) agree with the 
theory of the needle’s declination. And yet 
if we confer thefe obfervations with others of 
the like nature, made by good: navigators and 
other flulful men along other meridians, we 
may, I fuppofe, find caufe rather to rectify the 
general opinion, than rejeét the Dutch obferva- 
tions for their difagreeing with it; efpecially if 
we take into confideration what is afirmed by 
the Jefuit Fules Alénis (whom Fournier, amply 
treating of longitudes, extols for the accurateft 
obferver of the needle’s variation that ever was) 
failing into China in a great Portugal carraque, 
and accompanied by the famous pilot Vincent 
Rodrique, who had then made twenty-eight 
voyages to the Judies. For out of one of this 
father’s letters Fournier has preferved this me- 


De Iz Lon-Morable paflage; * You muft (fays he) take 


gitude, 
f- 34- 


‘ notice of ane thing very confiderable, name- 
* ly, that the further you go from the zequator 
‘in the fame meridian, the greater you will 
‘ find the magnetical variation.? There are 
fome eminent modern naturalifts, who affirm, 
that they have affuredly tried by weather-glaffes, 
that cellars and other fubterraneal places are 
colder in winter than in fummer: and yet not 
to oppofé to this experiment the common tra- 
dition to the contrary, I remember, that the 
bold and induftrious Capt. James (formerly 
mentioned) in the relation of his ftrange voyage 
publifhed by his late Majefty’s command, has 


makes the heart of the tree. But to draw at 
length to a conclufion of this already too tedi- 
ous effay; the ends above mentioned, Pyrophi- 
lus, being thofe, which I propofed to my felf 
in writing the paft difcourfe, you will make an 
ufe of it, which I was very far from intending 
you fhould, if you fuffer it to difcourage you 
from the vigorous profecution of your inquiries 
into experimental knowledge. Nor indeed is any 
thing, that hath been faid, fit to perfuade you to 
ether than watchfulnefs in obferving experi- 
ments, and warinefs in relying onthem ; but 
not at allto fuch a defpondency of mind, as 
may make you forbear the profecution of them: 
for neither doth the phyfician renounce his pro- 
feffion, becaufe divers of the patients he ftrives 
to cure are not freed from their difeafes by. his 
medicines, but by death; nor doth the pain- 
ful hufbandman forfake his cultivating of the 
ground, though fometimes an unfeafonable 
ftorm or flood fpoils his harveft, and deprives 
him of the expected fruit of his long toils, 
For as in phyfick and hufbandry, thofe, that 
éxercife them, are kept from deferting their pro- 
feffions, by finding, that though they fome- 
times mifs of their ends, yet they oftentimes 
attain them, and are by their fucceffes requited 
not only for thofe endeavours that fucceed, but 
for thofe that were loft; fo ought we not by 
the contingencies incident to experimental at~ 
tempts, to be deterred from making them, be- 
caufe not only there are many experiments icarce 
ever obnoxious to cafualties, but even among 
thofe, whofe event is not fo certain, you may 
very probably make an experiment very often, 
without meeting with any of thofe unlucky 
accidents, which have the power to make fuch 
experiments mifcarry. And fure the profperous 
fuccefs of many fucceeding attempts 1s well 
able to make amends for the fruitlefs pains 
employed on thofe few, that fucceed not; efpe- 
cially fince in experiments it not unfrequently 
happens, that even when we find not what we 
feek, we find fomething as well worth feeking, 
as what we miffed. Of this laft mentioned truth 
we may elfewhtre have occafion to’ difcourfe 
more largely; and therefore fhall now conclude 
with barely minding you, that even merchants 
themfelves are not wont to quit their‘profeffion, 
becaufe now and then they lofe a veflel at fea, 
and ‘oft-times their fhips are by contrary winds 
and other accidents. forced to: put in at other 
ports than thofe they were bound for. “Which 

example 
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example I the rather make ufe af, becaufe that 
as the American navigators employed by the 
European merchants, having been by ftorms: 
forced from their mtended courfe, have been 
fometimes thereby driven upon unknown 
coafts, and have made difcovery of new regions 
much more advantageous to them, than the 


faireft and conftanteft winds and weather could 
havebeen; fo in piulalogsat trials, thofe un- 
expected accidents, that defeat our endeavours, 
do. fometimes caft us upon new difcoveries of 
much greater advantage, than the wonted and 
expected fuccefs of the attempted experiment 
would have. praved, to us, 


SOME 


SPECIMEN Sof an Attempt 


Tomake CHYMICAL EXPERIMENTS 
ufeful to illuftrate the notions of the CORPUSCULAR 


PHILOSOPHY. 


ie dead: oP Nes 


Giving an account of the two following treatifes, and prapofing the defirablenefs of a 
good intelligence betwixt the Corpufcularian Philofophers and the Chymifts. 


HERE are many learned men, who 

being: acquainted with chymiftry but 
by report, have from the illiterate- 

nefs, the arrogance and the impoftures of too 
many of thofe, that pretend full in it, taken 
occafion to entertain fo ill an opinion, as well 
of the art, as of thofe that profefs it, that they 
are apt to repine, when they fee any perfon, ca- 
pable of fucceeding in the ftudy of folid phi- 
lofophy, addict himéelf to an art they judge fo 
much below a philofopher, and fo unfervice- 
able to him: nay, there are fome, that are 
troubled when they fee a man, acquainted with 
other learning, countenance by his example 
footy empiricks, and a ftudy, which they {carce 
think fit for any butfuch, as are unfit for the 
rational and ufeful parts of phyfialogy. Inow 
take notice of thefe things, becaufe they gave 
occafion to the two following treatifes. For 
perceiving divers years ago, that fome learned 


men of the temper above defcrihed thought it 


ftrange (if not amifs alfo) that gne, of whofe 
ftudies they were pleafed tq have too favour- 
able an expeétatiqn, fhould {pend upon chy- 
mical trials (to which I then happened lise 
invited by the opportunity of fome furnaces 
and leifure) much of thofe endeavours, which 
they feemed to think might be far more ufe- 
fully.employed, than upon fuch an empty and 
deceitful fhady.: perceiving this, I fay, [thought 


it not amifs to endeavour to manifeft, that. 


without feeking after the elixir, that alchymifts 
generally hops and toil for, (but which they, 
that knew me, knew to be nor at all in my aim) 
Idid not in the prafecution of chymical trials 
do any thing either without, an end, or un- 
fuitable to the defign I had of attempting to 
pramote men’s knowledge of the works of na- 
ture, as well as their power over them. In 


order to this, ] did not think it enough to 
fhew, that by an infight into chymiftry one 
may be enabled to make fome meliorations 
(I fpeak, not of * tranfmnutations) of mineral and 
metalline badies, and many excellent medicines 
for the health of men, befides divers other 
preparations of good ufe in particular trades, 
and in feveral accurrences of humian life; I 
did not, I fay, think it enough to do this, be- 
caufe, that though this might fuffice to evince 
that a rational man might without lofing his 
time employ fome of it to underftand and pro- 
mote chymiftry; yet this would fcarce fuffice 
to manifeft it to be ufeful to philofophy. And 
therefore there feemed requifite fome fpe- 
cimens, which might fhew that chymical 
experiments might be very affiftant even to the 
fpeculative naturalift in his contemplations and 
inquiries. 

Bur againft my attempting any thing of this 
nature, three difficulties oppofed themfelves. 
Fhe firft was the want of leifure, in regard I 
was already pre-engaged to write of other fub- 
jeéts, and to profecute fome experiments, 
whofe event I was concerned to know. Ano- 
ther impediment, was, that for other reafons 
elfewhere méntioned, and chiefly to keep my 
judgment as unprepoffeffed as might be with any 
of the moderntheories of philofophy, till I were 
provided of experiments to help me to judge 
of them; I had, purpofely refrained from ac- 
quainting mytelf thoroughly with the mtre 
fyftem of either the Atomical, or the Cartefian, 
or amy other whethernew or revived philofophy ; 
and therefore I could fcarce be fit to fhew, how 
chymical experynents might illuftrate their doc- 
trines. And thirdly, fome of thofe learned 
men, for whom I was to write, more favouring 
the Epicurean, and others (though bpt eh 

e 


aes 


* See the E/fey of the Uefulnefs of Chymifiry in Set. IT. Part I. Of rhe Dyefutie fr of E. P. 
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being more inclinable to the Cartefian opinions, 
it feemed very difficult to gratify by the fame 
compotures perfons of differing perfuafions. 

Bur as to the firft of thefe difcouragements, 
fince my pre engagements to other themes 
were not unknown to thofe, for whom I was 
to write, it might reafonably be prefumed they 
would over-look fuch unaccuratenefs as fhould 
appear imputable to hafte: and befides, fome 
fuch fubje&t might be chofen to write of, as 
would conveniently admit enlargements and 
additions, according as my leifure fhould af- 
terwards ferve me to annex them. 

On occafion of the fecond impediment, I re- 
membered, that having divers years before 
read the lives of the Atomical, among other 
philofophers, in Diogenes Laertius; and having 
fometimes occafionally heard mention made 
of divers Epicurean and Cartefian notions, and 
having hence framed to my felf fome general, 
though but imperfect, idea of the way of phi- 
lofophizing my friends efteemed; [ thought I 
might, without a more particular explicit inqui- 
ry into it, fay fomething to illuftrate fome 
notions of it, by making choice of fuch, as, 
being of the more fimple and obvious, did not 
require {kill in the more myfterious points of 
the hypothefis they belonged to. 

Awp as for the laft of the three difcourage- 
ments abovementioned, I confidered, that the 
Atomicaland Cartefian hypothefes, though they 
differed in fome material points from one ano- 
ther, yet in oppofitionto the Peripatetick and 
other vulgar doétrines they might be looked 
upon as one philofophy: for they agree with 
one another, and differ from the {chools in this 
srandand fundamental point, that notonly they 
take care to explicate things intelligibly; but 
that whereas thofe other philofophers give only 
a general and fuperficial account of the phzeno- 
mena of nature from certain fubftantial forms, 
which the moft ingenious among themfelves 
confefs to be incomprehenfible, and certain 
yeal qualities, which knowing men of other 
perfuafions think to be likewife unintelligible ; 
beth the Cartefians and the Atomifts explicate 
the fame phzenomena by little bodies varioufly 
figured and moved. I know, that thefe two 
fects of modern naturalifts difagree about the 
notion of body in, general, and confequently 
about the poffibility of a true vacuum; as alfo a- 
bout the origin of motion, the indefinite divi- 
fiblenefs of matter, and fome other points of 
lefs importance than thefe: but in regard that 
{ome of them feem to be rather metaphyfical 
than phyfiological notions, and that fome others 
{eem rather to be requifite to the explication 
of the firft origin of the univerfe, than of the 
phzenomena of it, in the {tate wherein we now 
find it; in regard of thefe, I fay, and fome 
other confiderations, and efpecially for this 
reafon, that both parties agree in deducing all 
the phenomena of nature from matter and 
local motion; I efteemed that, notwithftanding 
thefethings,wherein the Atomifts andthe Car- 
tefians differed, they might be thought to agree 


-in the main, and their hypothefes might by a 


perfon of a reconciling difpofition be looked 
On as, upon the matter, one philofophy, Which 
I 


beeaufe it explicates things by corpufcles; or 
minute bodies, may (not very unfitly ) be called 
corpufcular; though I fometimes ftyle it the 
Phenician philofophy, becaufe fome antient 
writers inform us, that not only before Epicu- 
rus and Democritus, but even before Leucip- 
pus taught in Greece, a Phenician naturalift 
was wont to give an account of the phaznome- 
na of nature by the motion and other affections 
of the minute particles of matter. Which be- 
caufe they are obvious and very powerful in 
mechanical engines, I fometimes alfo term it 
the mechanical hypothefis or philofophy. 

By fuch confiderations then, and by this oc- 
cafion, I was invited to try, whether, without 
pretending to determine the abovementioned 
controverted points, I could, by the help of the 
corpufcular philofophy, in the fenfe newly 
given of that appellation, afiociated with chy- 
mical experiments, explicate fome particular 
fubjects more intelligibly, than they are wont 
to be accounted for, either by the fchools or 
the chymifts. And however fince the vulgar 
philofophy is yet fo vulgar, that it is ftill in 
great requeft with the generality of fcholars; 
and fince the mechanical philofophers lave 
brought fo few experiments to verity their af- 
fertions; and the chymifts are thought to have 
brought. fo many on the behalf of theirs, that 
of thofe, that have quitted the unfatisfactory 
philofophy of the fchools, the greater number, 
dazzled as it were by the experiments of Spa- 
gyrifts, have imbraced their doétrines inftead 
of thofe they deferted : for thefe reafons, I fay, 
I hoped I might at leaft do no unfeafonable 
piece of fervice to the corpufcular philofophers, 
by illuftrating fome of their notions with fen- 
fible experiments, and manifefting, that the 
things by me treated of may be at leaft plau- 
fibly explicated without having recourfe to in- 
explicable forms, real qualities, the four peri- 
patetick elements, or fo much as the three chy- 
mical principles. 

Berne once refolved to write fome fuch /pe- 
cimina as I formerly judged requifite, I foon 
bethought my felf of the experiment hereafter 
delivered concerning falt-petre, divers of whofe 
phzenomena I did alfo, as time would permit, 
caft into one of the eflays I was then engaged 
to write to a friend. And having difpatched 
that little treatife, it found fo favourable a re- 
ception among thofe learned men, into whofe 
hands it came, that I was much encouraged 
toilluftrate fome more of the doétrines of the 
corpufcular philofophy, by fome of the expe- 
riments, wherewith my furnaces had fupplied 
me; which alfo, as occafion ferved, I did, part- 
ly by writing fome phyfico-chymical treatifes, 
and partly by making fuch large notes on the 
effay concerning falt-petre, as might plentifully 
contribute to the hiftory of qualities, of which 
[had fometimes thoughts. And this continu- 


ed, till in the year betore the laft the publick Viz. 4 p. 
confufions in this (then unhappy) kingdom 1459. 


reducing me to quit my former defign, toge- 
ther with the place, where my furriaces, my 
books, and my other accommodations were, 
I fell afterwards upon the making of pneuma- 
tical trials, whereof I lately ventured to give 
the. 
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the publick an account in a book of new ex- 
periments phyfico-mechanical about the air. 
+t SHou 1p not trouble the reader with fo pro- 
lix a preface to fuch frnall treatifes as thofe 
. whereto this is prefixed, but for thefe two rea- 
fons: The one, that I hope the foregoing 
narrative will make me be the more favourably 
judged by the philofophers I defire to ferve, if 
fometimes I write lefs {kilfully of their opinions, 
than pethaps I fhould have done, had I allowed 
my felf to: féarch into them: and the other, 
that I am earneftly follicited to publifh fome 
other traéts, tending to thé fame purpofe that 
thefe do; to which alfo fhould,I ever be in- 
duced, by the reception thefe may meet with, 
to trouble the world with them, the fame pre- 
face, as it isnow penned, may ferve for an in- 
troduction. I had almoft forgot to take no- 
tice, that whereas at the end of the effay con- 
cerning falt-petre I mentioned a then newly 
publithed treatife of the laborious Glauder’s, 
which I had not then perufed, I found it to 
contain fome obfervations concerning the hi- 
fkory of falt-petre, which, if they be true, are 
confiderable enough; I muft, again recommend 
theexamination of them tothereader’scuriolity, 
having been hindered by divers avocations 
from faving him that labour my felf. And 
whereas alfo fome years after I was informed 
of another little book he had put out fince the 
former, wherein he teaches us a way of puri- 
fying falt-petre, to make a conjunction of the 
fpirituous and fixter parts of it, and then to 
fuffer the mixture to evaporate and fo cryftal- 
lize into nitre; this would, I confefs, have made 
me apprehenfive of paffing for a plagiary with 
thofe, that didnot know me, but that it was 
eafy for meto clear my felf by the teftimony 
of very learned men, who had fome years be- 
fore perufed my treatife, and efpecially of one per- 
fon, (well known by hiswritings) who was plea- 
fedtolikeit fowell, as todefire he might tranflate 
it, and had accordingly long before turned it in- 
to very elegant Latin. I might perhaps venture 
to add, that though I could not juftify my felf by 
fa convineing a proof of my innocence, yet he, 
that thall take the pains to confider, that Icould 
not borrow of Glauber the various phenomena 
I have particularly fet down, and much lefs 
the vefieBtions on them, and fhall compare in 
what differing manners, and to what differing 
purpofes, we two propofe the making of falt- 
etre out of its own fpixit, and fixed fale, (he 
but preftribing as 2 bare chymical purification 
of nitre, what I teach as a philefophical redin- 
tepration of it;) he, I fay, who fhall compare 
thefe things together, will, perchance, think, 
that J was as likely to find this laft named ex- 
periment gs another. Which things I fay not, 
as if I fcrupled to make ufe of the induftrjous 
Gloubel’ s, or arty other man’s experiments, efper 
cially, when borrow not with them any of the 
doétrines I build on thems. but'becaufe fince I 
neither did norcould takeany notice of Glauber’s 
book in mine, I judged it requifite to fay fome- 
ching, toprevent my being thought to have un- 
thankfully talgen one.of the chief paffages of 


my. difcorirfe froma book, towhichI wasutterly 


a ftranger. 
Vou. I 


Tue reafons of my thus cénfenting to pub: 
dith the following Hiftory of fluidity and firm: 
nefs, without the reft of thofe annotations, 
which I writ upon the fame efiay touching 
falt-petre, are partly, that thefe are my recent- 
eft compofures of this nature, (having been 
written but the laft year fave one) and were 
fet down, when I allowed my {elf to be lefs 
unacquainted with writers addicted to the mo- 
dern philofophy; partly alfo, becaufe the 
confiderablenefs of the f{ubjeCt invited-me to 
make thefe annotations much more copiaus, 
and fomewhat lefs ynaccurate, than my notes 
upon almoft any other part of the effay ; and 
partly (and indeed principally) becaufe mention 
being fometimes made. of this hiftory in my 
frefhly publifhed phyfico-mechanical experi- 
ments, both the pzinter, and fome learned 
gentlemen, who were pleafed tothink that book 
not unworthy the trinflating, have follicited 
me to let this treatife be annexed to the ieveral 
verfions they are about of that pneumatical 
a and to the Englifh edition of the three 
ore-going difcourfes, which the printer fears 
would, without the company of thefe or fome 
others, make but too thin a book. 

Anp I thought fit to premife to this hiftory 
the effay concerning falt-petre, not only becaufe 
it might appear very improper to publifh an- 
notations without the text it felf, whereunto 
they relate; but indeed becaufe I find, that there 
are {till many learned men, of the fame difpo- 
fition with thofe I have mentioned in the be- 
ginning of this preface; whence I am invited 
to divulge this effay by the fame confiderations, 
that at firft induced me to write it. Efpeci- 
ally fince I remember not, that among the 
new philofophers, I have met with any one 
experiment, that does fo fairly and fenfibly ac- 
commodate fo many of their opinions. And 
indeed I freely confefs, that I fhali think my 
felf to have done no ufelefs fervice to the com- 
mon-wealth of learning, if I prove fo fortunate, 
as by thefe, or any other writings of mine to 
the like purpofe, to beget a good underftand- 
ing betwixt the chymifts and the mechanical 
philofophegs, who have hitherto been too little 
acquainted. with one another’s learning; there 
being to this very day a great and almoft geé- 
neral mifupderftanding betwixt the corpufcu- 
lar phylofophers and the chimifts; moft of 
thofe (on the one hand) looking upon the Spa- 
gyrifts as a company of mere and irrational 
operators, whofe experiments may indeed be 
ferviceable to apothecaries, and perhaps to 
phyficians, but are ufelefS to a philofopher, that 
aims at curing no difeafe byt that of ignorance ; 
and moft of the Spagyrifts on the other hand) 
looking upon the Corpufcularians (if I may fo 
call them) as a fort.of empty and extravagant 
fpeculators, who pretend to explicate the great 
book of nature, without having fo much as 
looked upon the chiefeft and the difficulteft part 
of it; namely, thephaenomena, that their art has 
added to.the former edition of this vaft and ob- 
fcure volume. But that fome of the princi- 
pal of the hermetick opinions may be more 
/handfomely accommodated by the notions of 
the Phoenician hypothefes, than by the com- 
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A Phyfico-Chymical Essay, containing 


mon philofophy of elements and fabftantial 
forms, (which yet their writers fo frequently 
allude to and otherwife employ) may appear 
from hence, that whereas the fchools generally 
declare the tranfmutation of onefpecies into an- 
other, and particularly that of bafer metals into 
gold, to be againft nature, and phyfically im- 
poffible; the corpufcular doctrine rejecting the 
{ubftantial forms of the fchools, and making bo- 
aies to differ butin the magnitude, figure, motion 
orreft, and fituation of their component particles, 
which may be always infinitely varied, feems 
much more favourable to the chymical doctrine 
of the poffibility of working wonderful changes, 
and even tranfmutations in mixt bodies. And 
on the other fide, there are fcarce any experi- 
ments, that may better accommodate the Pheni- 
cian principle, than thofe, that may be borrowed 
from the laboratories ofchymifts. For firft, chy- 
miftry enabling us to depurate bodies, and in 
fome meafure to analyze them,and take afunder 
their heterogeneous parts, in many chymical ex- 
periments we may betterthanin othersknow what 
manner of bodies we employ, art having made 
them more fimple or uncompounded, than na- 
ture alone is wont to prefent them us. And 
next, many chymical ‘operations being per- 


formed in clofe, and yet in tranfparent veffels, 
we may better know what concurs to the effects 
produced, becaufe adventitious bodies (or at 
eaft all groffer ones) are kept from intruding: 
upon thofe, whofe operations we have a mind to 
confider. And laftly, the bodies employed by 
the chymifts being for the moft part aétive ones, 
the progrefs of nature. in an experiment, and 
the feries of fucceffive alterations,through which 
the matter paffes from firft to Jaft, is wont to 
be made more nimbly, and confequently be- 
comes the more eafy to be taken notice of and 
comprehended. So thatall this confidered, I 
hope it may conduce to the advancement of 
natural philofophy, if, as I faid, I be fo happy, 
as, by any endeavours of mine, to poffefs both 
chymifts and corpufcularians of the advantages, 
that may redound to each party by the confe- 
deracy I am mediating between them, and ex- 
cite them both to inquire more into one ano- 
ther’s philofophy, by manifefting, that as ma- 
ny chymical experiments. may be happily expli- 
cated by corpufcularian notions, fo many of 
the corpufcularian notions may be commodi- 
oufly either illuftrated, or confirmed by chymi- 
cal experiments. 


A 


Puysico-CHYMICAL ESSAY, 


Containing an ExPERIMENT, with fome Confiderations 
touching the differing parts and redintegration of SaLT- 
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S)HiGy EnbO,N J. 

ALT-PETRE, Pyrophilus, though in 

that form,wherein it is fold in fhops, it 

be no very: obvious concréte 5 yet either 

in its rudiments, or under feveral dif- 
suifes, it is to be found in fo great a number 
of comipound bodies, vegetable, animal, and 
even mineral, that it feems to us to be not only 
one of the moft catholick of falts, but fo con- 
fiderable an ingredient of many fublunary con- 
cfetes, that we may juftly fuppofe it may well 
deferye our ferious inquiries, fince the know- 
ledge of it may be very conducive to the dif- 
covery of the nature of feveral other bodies, 
and to the improvement of divers parts of na- 
tural philofophy. 


SeEir GaEnwik 


But not having at prefent much leifure al- 
lowed me by feveral avocations, to make accu- 


~~ —_—*s 


rate inquiries into the nature of falt-petre in 
general ; and, which is more confiderable, be- 
ing not yet furnifhed with a competent num- 
ber of experiments requifite to fuch a purpofe; 
I muft content my felf for this time to tender 
you fome affiftance, towards the difcovery of 
how differing fubftances may be obtained from 
nitre, and compound it again, by prefenting 
you fome reflections on an experiment, which 
my defire to haften to another fubject obliges 
me to fet down nakedly, as I firft tried it, by 
way of narrative. 


S.6 Gor. sre 


‘We took then common nitre (as we bought 
it at the druggift’s) and having by the ufual 
way of folution, filtration, and coagulation, 
reduced it into cryftals, we put four ounces of 
this purified nitre into a ftrong new crucible, 
*in which (the veffel_being firft well nealed 

to 


* If it be here demanded,Why the experiment was not made with a greater quantity of falt-petre?_we may an- 
fwer, that the mentioned quantity was moft proportionate~to the beft crucible we then had. And if ir be further 


asked,Whether it were not the better way of obtaining the feveral fubftances feparable If 
) we fhall reply only by reprefenting, that the propofed way 1s 
icable as one would imagine: for not acquiefcing in the common praétice of chymifts, who are wont to 
mingle with the falr petre they diftil three or four times its weight of brick, earth, or 


clofe veflels without addition of any foreign body ? 
not fo pratt i 


from nitre, to diftil it in 


fome other additament, 
which 
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an Experiment relating to SALT-PETRE. 


to prevent cracking, and covered to prevent 
the falling in of any thing, that might unfea- 
fonably kindle the petre) we melted it into a 
limpid liquor, and whilft it was in fufion, caft 
into it a {mall live coal, which prefently kind- 
led it, and made it boil and hifs, and flafh for 
a pretty while. After which, we caftin another 
glowing coal, which made it fulminate afrefh ; 
and after that we caft in a third and a fourth, 
and fo continued the operation, tll the nitre 
would neither fulminate nor be kindled any 
more. After which we continued to keep it in 
a {trong fire for above a quarter of an hour, 
that if any volatile part fhould yet remain, it 
might be forced off. 


BE CO T.. LY. 


Tuen taking out the crucible, and break- 
ing it whilft it was hot, we took out, as care- 
fully as we could, the remaining fixed nitre, 
before it had imbibed much of the moifture of 
the air; and dividing it into two equal parts, 
we diffolved one of thofe portions in as much 
fair water, as would juft fuffice for the folution 
of it, and then dropped on it fpirit of falt-petre, 
till the ebullition occafioned by the mutual acti- 
on of thofe contrary liquors did perfectly ceafe ; 
and forthwith filtrating this mixure, we ex- 
pofed it in a new open phial to the air in a 
window ; and returning to the other portion 
of fixed nitre, which we had fet apart and not 
diffolved, we dropped on that likewife of the 
fame fpirit, tll the hiffing and ebullition were 
alvogerher ceafed, and then we expofed this 
mixture alfo in an open glafs-jar to the air in 
tlie fame window with the former. 
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Tue event of thefe trials was, that the mix- 
ture, wherein fair water was employed, did in 
a few hours faften to the lower part of the fides 
of the glafs, wherein it was put, fome faline 
particles, which feemed by their form (and 
partly too by their fhooting about the lower 

arts of the veffel) to be falt-petre ; amongit 
whofe little cryftals neverthelefs there appeared 
to {wim very little grains (much fmaller than 
muftard.feeds) of fome other kind of falt, en- 
vironed with a downy matter, not unlike that, 
which is oftentimes to be obferved in rofe- 
water, and feveral other diftilled waters, when 
they begin to decay. The cryftals were the 
next day taken out, being by that time grown 
fomewhat greater, and more numerous ; and 
difclofed themfelves, upon trial, to be indeed 
nitrous, as well by their manner of burning, 
as their fhape. Concerning the latter of which, 
fince learned modern writers have mif-repre- 
fented it, fome making nitre to be cylindrical, 
and others of a figure lefs approaching to the 
true one; I think my felf obliged in this place 
to obferve to you by the way, that having 
purpofely confidered fome large cry/tals of re- 


fined and unanalyzed nitre, the figure being in 
fuch beft difcerned, they appeared to have each 
of them fix flat fides (not always of equal 


breadth in refpect of one another) whereof any . 


two that were oppofite were commonly parallel. 
But to return to our augmented cryltals of 
nitre; what the other matter, that adhered to 
them, was, there was fo very little of it, that 
we could not well difcern, though we then 
fufpeéted it to proceed from the want of a juft 
or exaét proportion betwixt the volatile and 
fixed parts of the nitre,that were to be reunited, 
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THE remaining liquor being poured into 
an open glafs-jar, and left in the fame window, 
continued five or fix days without manifefting 
any confiderable alteration ; but at the end of 
that time there began to appear in it very fine 
cryftalline ftrize of petre, which grew more 
and more numerous during a fortnight longer : 
at which time, being wearied with attending 
the fo flow confumption of the liquor, we 
poured it from the cryftals, and fet it in a di- 
gefting furnace to evaporate more nimbly. 


a Ee CPV 


Tse other mixture, wherein no water was 
employed, did prefently, for a great part of it, 
fubfide in the form of falt; over which there 
{wam a little liquor, which alfo feemed to keep 
the fubfiding particles of falt from congealing 
into one coherent mafs, or fo much as greater 
lumps : and a part of this drenched fale being 
taken out, and permitted to dry in the air, did 
not appear very regularly figured, but yet 
feemed here and there to recede very little 
from the fhape of falt-petre; and being caft on 
a quick coal, it burned partly after a manner 
not peculiar (that we have obferved) to any 
diftinét kind of falt; and yet it partly feemed 
to imitate the fafhing way of deflagration pro- 
per to nitre. The remaining part of this falt, 
together with the liquor fwimming upon it, 
we kept for about a month in the open air, 
without difcerning any obfervable change in 
the liquor, till towards the latter end of that 
time, and then we found it partly coagulated 
into {mall faline maffes, whofe figure we were 
not able to difcern. And therefore diffolving 
the whole mixture in a little fair water, and 
filtrating it, we found (after evaporation in a 
digefting-furnace) about one half of the fale 
fhot into fine {mall icicles of the fhape of 
cryftals of petre, but fomewhat differing from 
them in tafte upon their firft being put upon 
the tongue; but upon a live-coal they burn- 
ed not unlike petre. And the remaining 
half of this diffolution, being fomewhat hattily 
prefied to exhale, let fall its falt in a figure, 
which we could not reduce either to that of 
falt-petre, or of any other determinate kind of 


falt. 
For 


which (efpecially in { great a proportion) may much alter the nature of the fixed falt remaining behind wich it; we 
bave had the curiofity to try more than once, whether we could diftil falt-pecre per fe in glafs-retorts, and found, 
that though to ayoid piving too ftrong a fire, we once (at lealt) placed the retort only in a pan-full of fand; yet when 


the heat was grown 


rong enough to mele the fult, itcracked the retort, and did partly run out at the crack: only 


we obtained fome {mall quantity of a liquor, which by its fournefs and operation taught us what we might have 
expeéted of the reft of the volatile part of the nitre, in cafe the veffel would have held till ir had pafféd over into 


thie yeceiver. 
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For the clear comprehending of this ex- 
periment, you may be pleafed, Pyropbilus, to 


take notice, 


SEC T. VHI. 


1. I'at anew coal is not to be caft on the 
nitre, till the detonation occafioned by the for- 
mer be either quite or almoft altogether end- 
ed; unlefs it chaace, that the puffing matter do 
blow the coal too foon out of the crucible, 
(which often enough happens towards the end 
of the operation:) which feems to happen 
chiefly, becaufe the firftpart of the nitre grow- 
ing to be predominant, the inflammable and 
halituous particles cannot break through the 
matter, now grown more ftiff, but by fuch 
impetuous eruptions, as make them oftentimes 
tofs back the coals as foon as ever they are caft 
into the crucible: and in this way of proceed- 
ing we have been forced to {pend much more 
time, than the opinion of the ready deflagra- 
bility (if I may fo {peak) of falt-petre did be- 


forehand permit us to imagine. 


SE. C Te. TX. 


2. Tuat we difcerned by our fcales, that 
the weight of the fpirit of nitre requifite to be 
dropped on, till all the ebullition. made _ be- 
twixt that liquor and the folution of fixed ni- 
tre were cexfed, did not amount to fo great a 
weight, as the falt-petre loft in its detonation, 
and yet fell not much fhort of it. 


SECT. X. 

9. Tuat the fixed nitre this way made 
differed but very little from vulgar fale of tar- 
tar in its lixiviate tafte, in its aptnefs to attract 
the air, or to relent by the moifture of it, and 
in its other more obvious qualities ; only 
whereas falt of tartar is wont to be white (which 
neverthelefs being Auxed has been by others, 
as us, obierved to become of a kind of fky- 
colcur) this fixed nitre was of a deep colour 
betwixt blue and green: which colour, upon 
the affufion of the fpirit of nitre, vanifhed 
whereas otherwife (to obferve that to you upon 
the by) fome fort of calcined nitre will fo ob- 
{tinately retain that colour, that I keep by me 
a bluifh-green liquor made of fixed-petre, I 


* ‘That our friends mig 
periment made in as lite 


our falt, and ir was only by fuflering {ach fixed nitre, aS is mentioned by our author, to r 
filtration through cap-paper_was very clear and limpid: for, when 


d only upon this liquor drop fome fpirit of nitre, and that, after fuch 


liquor, which being feparated from its faces by 
we had a mind to fhew the experiment, we dt 


2 noie, fparkling and effervefcence, as our author {peaks of, (all whic 


it felf with a competent proportion of the fixed fale {wimming in the fol 
ro continue the affufion of the acid fpirit, this emergency 


cles of a nitrous fhape and nature; and whiten we pleafed 


of falt-petie would be obfervable from time to time, till either all, 
dried in lumps, did as well upon the tongue and upon a quick coal, 


difclofe themfelves to be fo truly nitrous, that our friends were not wont without fome 
behold falt-petre thus fuddenly generated in lef§ than a minute of an hour. 


wich the other. And thef little icicles being 
as they had done to the eye, 


wonder, as well as much plea‘ure, to 


‘Thefe {mall icicles being in futficient plenty diflolved in fair water, we 


to fairer cry ftals. 


Bur though this be the perfecteft and readieft way of re-producing nitre, y 


know not how oftentimes fucceffively refolved 
per deliquium and coagulated again, till it would 
no longer be reduced to a dry falt, but to an 
unctuous body eafily fowing in heat like wax: 
my defign in which trial it were here fomewhat 
improper to infilt on *. 


SEC Lr, x1 


Anp becaufe, Pyropbilus,it may be fufpectec, 
that the falt-petre mentioned to have been pro- 
duced by the re-union of the volatile and hxed 
part of that concrete, may have been only tome 
affociated particles of falt-petre, that by lurking 
undifcernedly in the fixed nitre had etcaped the 
analizing violence of the fire, and by the af- 
fufion of fair water were fet at liberty to aflem- 
ble together, and thereby difclofe themfelves 
in their crue fhape : 

To remove this fcruple, and to Ict you fe 


- that much of the enfuing difcourfe will not 


need your fuppofing, that the experiment of 
the redintegration of petre was accurately made, 
and did accordingly-fucceed ; I muft here an- 
nex, that though by divers other chymical ex- 
periments, which I have had occafion to make 
with falt-petre, I fometimes difcovered, that 
now and then fome undifcerned particles of 
the falt-petre may poffibly cfcape our diligence 
when we make fixed nitre; yet thofe particles 
are too few to amount to fuch cryftals of petre, 
as the affufion of the acid fpirit upon the lixi- 
viate falt are capable of affording. And thar 
we have, to fatisfy our felves farther in this 
particular, purpofely fatiated, according to the 
former manner, a folution of common pot- 
afhes, bought of them, that are wont to fell it 
in fhops, (who are not fo foolifhly knavifh, as 
to adulterate them with falt-petre, which 1s 
much dearer than pot-afhes) and filtrating the 
{olution from its copious feces, found after 
evaporation, in the remaining liquor, within 
about two or three days, and fometimes much 
fooner, pretty ftore of cryftalline falt in a ni- 
trous figure, which though at firft it tafted 
fomewhat corrofively, (perhaps becaufe the 
proportion betwixt the nitrous fpirit and the 
pot-afhes was not duly obferved) yet after ir 
had a while remained upon the tongue, the 
tafte of it much emulated that of falt-petre; and 

part 


ht not be obliged to wait fo long for the redintegration of nitre, but might fee the ex- 
@ time as is poflible, we devifed a more expeditious way of uniting the divorced parts of 


un per delig:ium into a 
h haftily vanifhed) did immediately affociate 
ution, and therewith fall down in little ici- 


or almoft all the fixed falr had united it felf 


did for trial’s fake reduce by congelation 


et becaufe it often requires, efpecially 
have fometimes fubftiruted the fol- 


in dry weather, a long time to reduce fixed nitre per deliquium inio a Jiquor, we 


lowing way. 
paper, we fatiared it with fpirit of nitre, after the 
and afterwards fuffering it to cool, we obsine 


fine litde cryftals of petre, which fhot in the liquor ; the remaining part of which 
“ization coft us divers hours, yet it feemed, that the falt-petre was 


of them. And though the evaporation and cryft 


produced preféntly upon the ceafing of the conflict betwixt the two lijuors. 
and the little drops, that upon the effervefcence skipped out of the glafs, 


tufted very like a folution of common nitre, 


and fell back upon the fides of it, did there many of them prefenily coagulate into 


3 


\Ve diflulved in fair water as much fixed nitre as we could, and filtrating the folution through cap- 
manner above defcribed; and then ferting 1t to evaporate very flowly, 
d, within fome hours after the firft mixture of the liquors, ftore of 


being evaporated afforded more 
For the mixture, before evaporation, 


litle grains of nitrous fale, 


an Experiment relating toSALT-PETRE. 


part of it being caft upon a live coal, did by 
its blue and halituous flame difcover it felf to 
be of the nature of that falt. To which we 
may add, that we likewife tried the experiment 
with aqua fortis and falt of tartar, and thereby 

roduced falt-petre, though but in {mall quan- 

ity, and along time. And thofe two ad- 
ditional experiments I the rather mention, be- 
caufe many of the enfuing reflections may be 
juftified by them; although the main experi- 
ment made on falt-petre alone fhould in divers 
particulars be fippofed (for we have ufed our 
endeavours that it may not be found;) to have 
been miftaken. 


SE Got. ail. 


Tue reflections, which may be made on this 
experiment, are more than I have either the 
fkill or leifure to profecute; and therefore I 
fhall content myfelf to prefent you very fuccinét- 
ly with a few of thofe, that do the moft readily 
occur to my prefent thoughts. 

Anp firft, this experiment feems to afford 
us an inftance, by which we may difcern, that 
motion, figure, and difpofition of parts, and 
fuch like primary and mechanical affections (if 
I may fo call them) of matter, may fuffice 
‘ to produce thofe more fecondary affections 
of bodies, which are wont to be called fenfible 
qualities. 


HES Ae i, 


Anp to begin with the tangible qualities, 
as heat and cold; it is commonly held, that 
falt-petre is in operation a cold body, if not 
one of the coldeft in the world; and accord- 
ingly phyficiansand chymifts are wont to giveit 
in fevers, to allay theinward exzftuations of the 
blood and humours: and that profound natu- 
ralift the Lord Verulam highly commends a 
little of it, and did for many years himéfelf 
make ufe of it, to condenfe the fpirits. But 
wherever it be in inward operation, certainly 
to the outward fenfe it appears very cold: and 
yet the parts of this fo cold body (its fpirit and 
alkali; by the latter of which chymifts are 
wont to mean any fixed falt produced by burn- 
ing) put together, do immediately agitate 
each other with great vehemency; and did in 
our experiment produce fuch an heat, that I 
could {carcely endure to holdin my hand the 
phial, wherein much lefs than an ounce of each 
was mixed, though but leifurely and almoft 
by drops; as if heat were nothing but a vari- 
ous and nimble motion of the minute particles 
of bodies. For in our experiment, as long as 
that confufed agitation lafted, fo long the heat 
endured, and with that agitation it increafed 
and abated; and at length, when the motion 
ceafed, the heat alfo vanifhed. 


SEA Cary paehy 


Upon the mixture of the two fore-mentioned 
liquors, there was alfo produced a very audible 
found, not unlike the hiffing produced by the 
quenching of a live coal in waters; and this 
hiffing was, as that other is wont to be, ac- 
companied with an effervefcence and boiling 
up aS ne liquor, with ftore of bubbles, till 

ou. I. 


it was ready to run over theveffel. This found 
feemed to proceed from the nimble and fmart 
percuffions of the ambient air, made by the {wift 
and irregular motions of the particles of the 
liquors: and fuch a kind of found, but much 
louder, was produced by the impetuous erup- 
tions of the halituous flames of the falt-petre 
upon the cafting of alive coal upon it. What 
intereft fuch a fmartnefs in ftriking the air 
hath in the production of found, may in, fome 
meafure appear by the motion of a bullet, and 
that of a {witch or other wand, which produce 
no found, if they do but flowly pafs through 
the air; whereas ifthe one do fmartly ftrike the 
air, and the other be fhot out of a gun, the 
celerity of their percuffions on the air puts it 
into an undulating motion, which reaching 
the ear, produces an audible noife, even at a 
good diftance from the body, whofe fwift 
paflage caufes thofe nimble vibrations in the 
air, as we may elfewhere have occafion to de- 
clare, And thatin the found obfervable in 
Our experiment, the contiguous air receives 
many ftrokes from the particles of the liquor, 
feems probable, by the fudden and eager tu- 
multuation of the parts of the liquors; and by 
this, that the noife increafed and decayed pro- 
portionably to the ebullition of the liquors, and 
ceafed altogether as foon as the faline particles 
floating in them had by their conflict tired them- 
felvesinto quietnefs. Andit is to be obferved, 
that the noife ended long before the heat. To 
the latter of which fuch an inteftine tumult of 
the parts of many bodies is fufficient, as is yet 
uncapable to produce a found. As we fee in 
amber or good hard wax heated by rubbing; 
and in many liquors, which retain a confiderable 
degree of heat a good while after the expiration 
of thé noife they made in boiling. 


SPB GT) SEV 


We mentioned alfo, that our fixed petre 
was of a bluifh green colour, which upon the 
affufion of the acid {fpirit fuddenly vanifhed ; 
that difpofition of parts, whereby the light 
reflected to the eye, was fo modified as to 
produce that colour, being new altered. And 
the like change we have fometimes obferved 
to be producible in fixed nitre, by the bare 
leaving it a while in the moift air. To which 
TY muft add, that in fome fuch kind of experi- 
ments I have obferved the copious fumes, ari- 
fing from the mixture, to make the unfilled 
part of the glafs look ofa reddifh colour; which 
is not moreodd than thar, which we have late- 
ly had opportunity to obferve in foot, which 
though it be fo black itfelf, and refult from the 
coalition of dark exhalations, yet prefied with 
a {trong fire, has filled our receivers with 
fumes white enough to make them look, as if 
they were replenifhed with milk. And we 
have fometimes alfo taken great pleafure to be- 
hold the variety of colours, which may be now 
and then difcerned in the fublimate, made by 
gradually fubliming in an urinal a mixture of 
equal parts of only white fal-armoniac and 
black antimony. But to wander no longer far 
from our prefent experiment, give me leave 
to inform you, that a while fince attempting 
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to make falt of tartar, I diffolved in-a little fair 
water an ingredient of falt-petre; by the addi- 
tion of good aqua fortis, the union of thefe two 
liquors produced a deep green colour, which 
not only was diffuled quite through the. mix- 
ture, but alfo appeared to refide peculiarly in cer- 
tain particles of it. For having for trial-fake 
filtred it through cap-paper, there remained in 
the filtre a powder of a very deep and lovely 
colour, but in fo little quantity, that we could 
not attempt any experiment upon it to make it 
confefs its nature. But this circumftance is 
not to be omitted, that the falt of tartar, that 
was then employed, was extraordinay pure, 
having been by a peculiar art (elfewhere to be 
taught you) brought, without any addition, 
into fair-figured cryftals almoft like lumps of 
white fugar-candy. To which J muft add, 
that the fame aqua fortis, with a folution of 
other pure falt of tartar, did likewife produce a 
colour much refembling the former, but much 
fainter. And itis farther to be taken notice of 
on this fubjeét, partly, that nitre it felf, al- 
though it feem to have nothing of kin to red- 
nefs, doth in diftillation yield blood-red fumes 
(fondly called by fome chymifts the blood of 
the falamander) which fall again into a liquor 
that has nothing of red in it; and partly, that 
the fixed nitre, that did before appear opacous, 
by a new difpofition of its parts conjoined with 
thofe of its re-imbibed fpirit, becomes again 
fomewhat diaphanous and cryftalline, as it was 
at firlt. 


SE € T:. XVI. 


Upon the mixture of thefe two liquors there 
alfo obtrudes it felf upon the fenfe a very ftrong 
and offenfive fmell, proceeding from the fpirit 
of petre; which perhaps occafioned fome chy- 
mifts to call amenftruum (wherein that nitrous 
fpirit and fmell is predominant) the Stygian 
water. But though the nitrous fpirit have a 
very {trong and unwelcome odour of it felf, 
yet is 1t made much more offenfive by being 
poured on its own fixed falts for upon their 
conflict, the matter, being vehemently agita- 
ted, doth more copioufly emit fuch ftinking 
exhalations than before, and fendeth forth 
fumes manifeftly difcernible as well to the eye 
as noftrils. ‘Ihe odour of the fixed nitre is 
very languid; but that, which it difcovers, being 
diffolved in alittle hot water, is altogether dif- 
fering from the ftink of the other, being of 
kin to that of other alkalizate falts. And yet 
the falt-petre, from which fuch differingly-feent- 
ed bodies {pring, and which may.again emerge 
from the coalition of them, has not been ob- 
ferved, as I remember, to have any {mell at 


SECT. XVII. 


Tue taftes of thefe two bodies are as differ- 
ing as any of their other qualities: for the fpirit 
is exceedingly acid, and may be called a {trong 
and four Acetum Minerale; whereas the fixt 
nitre has as ftrong a tafte of falt of tartar as 
the fpirit has of diftilled vinegar: and yet thefe 

-two bodies, whofe fapours are fo pungent, and 
fo differing, do both {pring from and unite into 
I 


falt-petre, which betrays upon the tongue no 
heat nor corrofivenefs at all, but caldnefs 
mixt witha fomewhat languid relifh retaining 
to bitternefs, And though we muft not con: 
ceal from you, that in our trial the redintegra- 
ted falt-petre had upon its firft impreffion upon 
the tongue a tafte more fharp and perforating 
(if I may fo fpeak) than ordinary nitre; yet 
that pungency may not improbably be fuppofed 
to have proceeded from fome acid particles of 
the fpirit, that were not yet duly incorporated 
with, but only loofely adherent to, the more 
perfectly nitrous parts, which afterwards dif- 
covered it felf upon the tongue. And how- 
ever, the difference betwixt the tafte of this 
new falt, and thofe of the acid and alkalizate 
falts whereof it confifted, and (unqueftionably) 
the tafte of thefe compared with that of the 
crude petre, which was diffipated into them, 
were fufficient to warrant this reflection. 


S EeC 1. OWL 
Or the other obfervables prefented us by 


our experiment, we mult, Pyrophilus, content 
our felves to mention but a few; our hafte be- 
ing fuch, that it will not permit us either to 
enumerate them all, or to infift long on 
any of them. 


Seb De «IX; 


SEconDLy then, the propofed experiment 
feems to make it fomewhat queftionable, whe- 
ther or no mflammability doth ftrictly in all 
mixt bodies require a diftinét fulphureous in- 
gredient; and whether or no in fome concretes 
it may not refult from fuch a contrivance of 
parts, as that thereby the particles of the con- 
crete are difpofed to be fet a moving by the 
adventitious, whether fiery or calorifick, cor- 
pufcles of another body, in fuch numbers, 
and with fuch celerity, as may put them into 
that fcheme of matter, which we call: flame. 
Flow violent an heat may be produced upon 
fuch an account as this, may in fome meafure 
appear by an experiment, wherein our prefent 
theme falt-petre is the main agent. For if into 
a phial filled with good fpirit of nitre you caft a 
piece of iron, you may perceive, that the liquor, 
whofe parts moved placidly and uniformly be- 
fore, manifefted no heat to the touch, meeting 
with pores and particles in the iron capable of 
very much altering the motion of its parts, 
(and perhaps alfo that of fome very fubtile in- 
tercurrent matter,) thofe active parts do pre- 
fently begin to penetrate, fever, and {catter a- 
broad the particles of the iron, (almoft as gun- 
powder doth the pieces of breaking granadoes) 
with fuch rapidity, and in fuch plenty and 
throngs, that being themfelves alfo put into a 
very {wift and irregular motion (whence foever 
It proceeds) there is hereby produced a heat 
capable (if the quantity of the liquor and me- 
tal be great enough) to burn his hand, that 
holds the veffel, and perhaps break the veffel 
(if it be not very open) all to pieces: whereas 
by cafting into the fame fpirit of nitre little 
lumps of camphire, whofe particles were in- 
difpofed to occafion the like difturbance and 
agitation in the nitrous fpirit, we obferved the 

agitation 
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agitation made of the particles of the white 
gum to change it only into a yellowifh and 
fluid feeming oil. 


S.E. GD. XX. 


But not to wander any further, our own 
experiment informs us, that falt-petre (which 
not only is inflammable, but burns very fierce- 
ly and violently) may be produced by the co- 
alition of two bodies, which are neither of 
them inflammable; the one being a fixed falt, 
that to become fuch has already fuffered the 
lofs of all that the fire could deprive it of, and 
the other being a fpirit abounding with acid 
particles, which kind of falts have been obferved 
to be more apt to quench than foment fire. 


Sup; C Te) Sex, 


~ Awp becaufe we may elfewhere, God af- 
fifting, treat more particularly of the inflam- 
mablenefs of bodies, we will now add but a 
few lines concerning that of nitre, that this 
circumftance of it might not efcape our obfer- 
vation ; namely, that upon cafting falt-petre on 
a glowing coal, or upon the cafting of a glow- 
ing coal into melted falt-petre, the nitre will 
immediately take fire, and flafh out into blu- 
ith and halituous flames; whereas if the fame 
nitre be placed in a crucible, though that cru- 
cible be by degrees made glowing hot, and do 
immediately with its concave furface in innu- 
merable places touch the particles of nitre, 
yet the ftrange falt will be thereby melted, but 
not kindled. The reafon of which phanome- 
non I muft not now (but may on another oc- 
cafion) {pend time to inquire after. 


SUC T. XX. 

It may alfo, Pyrophilus, deferve the inquiry, 
whence it proceeds, that whereas the body of 
falt- petre, when committed to diftillation, is of- 
tentimes very well dried, and confifts of faline 
parts, which are generally accounted to be of a 
very dry nature, yet the fpirits of petre forced 
by the fire into the receiver fhould not, like 
fal-armoniac, and fome other bodies diftilled 
with the like heat and veffels, adhere in the 
form of fublimate to the receiver, but fall into 
a liquor, which does not, for aught we have 
feen or heard of, either totally or in part coa- 
gulate again in the cold, as we have feen fpirit 
of urine and other volatile liquors (afforded by 
animal fubftances) often do; and as we have 
obferved, though rarely, even in the, corrofive 
liquor, that is wont to be called butter of anti- 
mony. And the like inquiry may be made 
concerning the liquidnefs of the diftilled {pi- 
rits of decrepitated falt, calcined vitriol, and 
divers other bodies, which feem to have been 
deftitute of moifture, when committed to di- 
{tillation. 


SECT. XXIII. 


Bur this not being precifely a phenomenon 
-of our experiment, we fhall not here prafecute 
it, (though perhaps we elfewhere may) but 
rather obferve to you, Pyropbilus, that whereas 
good fpirit of nitre being left in an open veffel, 
is wont to {moak and wafte it felf in an exha- 


lation fenfible, efpecially-if it be excited by a 
little heat, not only inthe nofe but to the eye; 
this fugitive {pirit, when it is once re-united to 
its own fixed falt, emits no fuch fteam, though 
kept a, good while near a confiderable fire: 
which inftance may fomewhat affift us to make 
out, that the moft fugitive parts of concretes 
may in {pight of them natural mobility be de- 
tained in bodies bytheir union and texture with 
the more flugeifh parts of them, among which 
thofelighter and more a¢tive ingredients may be 
fo entangled, as to be reftrained'‘trom avolation. 


Sel Go. e 2XLV. 


AwxoTHER thing worth confidering in our 
experiment is this, that upon the dropping of 
the acid fpirit into the alkalizate' liquor, if you 
place the open-mouthed glafs, wherein the ex- 
periment is performed, betwixt the light and 
your eye, you may plainly difcern, that the 
faline particles of thefe liquors tofs one another 
(or are toffed by fome brifk invifible fubftance) 
to the height of divers fingers breadth up into 
the air, whence moft of them fall back into 
the veffel like a thick fhower of little drops of 
rain. And it were worth inquiring, whence 
this {parkling of the parts of-thefe mixed liquors 
arifes; and-whether the faline corpufcles may 
be conceived rapidly to move differing ways, 
and fo, thwarting each other in their courfes, 
and rudely joftling at their occurfions, fome 
of them are forced to bound or fly upwards, 
(almoft like ivory balls meeting each other on 
a billiard-table.) And to affift you in this in- 
quiry, give me leave to inform you,, that the 
particles thus thrown into the air appear to be 
moft of them faline by this obfervation; that 
foon afterthe fall of the fore-mentioned fhowers, 
you fhall find the fides of the glafs, wherein the 
affufion of the nitrous fpirit has been made, all 
embroidered with little grains of falt, left there 
by thofe wandering drops, that fell befides the 
liquor. \ 
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Anp let me farther obferve to you, that 
there feems to be a very nimble agitation in 
the particles of the {pirit of nitre, by this, that 
upon the pouring of aqua fortis (whofe active 
part is little elfe than fpirit of nitre) upon a fo- 
lution of falt of tartar-in fair water, in which 
divers {mall lumps of the falt remained yet un- 
diffolved, we have obferved. the acid fpirit to 
fever the particles of the falt with fuch inapetu- 
ofity, that the numberlefs little bubbles pro- 
duced upon their conflict, and haftily afcend- 
ing in {warms from fome of the little lumps, 
made them emulate fo many little, but rapidly 
rifing, {prings. And to make it yet appear 
more probable, that there may be fuch crofiing 
motions in the parts of thefediquors, we ob! 
ferved, that after the two contrary dalts had by 
their mutual conflict tired each other, (or ra- 
ther had been upon their occurfions faftened to 
One another) there would folldw no farther 
ebullition or fkipping up and down -of little 
drops of the liquors, upqn the putting in of 
more {pirit of nitre, unlefs there were added 
likewife more of the alkalizate liquor. 
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SECT. XXVI. 


AnD, before we pafs on from this reflec- 
tion, it may not be ufelefs to take notice of the 
difference, that there may be betwixt thofe ac- 
tive parts of a body, which are of differing na- 
tures, when they are as it were fheathed up, 
or wedged in amoneft others in the texture of 
a concrete; and the fame particles, (when ex- 
tricated from thefe impediments) they are fet 
at liberty to fiock together, and by the exercife 
of their nimble motions difplay their proper, 
but formerly clogged aétivity, or acquire a 
difpofition to be brifkly agitated by fome fine 
interfluent matter. For though in the intire 
body of falt-petre the ingredients it confifts of, 
or the differing fubftances, into which the fire 
diffipates it, do fo mutually implicate and hin- 
der each other, that the concrete, whilft fuch, 
acts but very languidly; yet when the parts come 
to be diflocated, and the halituous and alkalizate 
particles are enabled or made to difband from 
the concrete, and affociate themfelves with 
thofe of their own nature, we fee with how 
great an activity both the acid fpirit and the 
fixed falt are endowed. 


SECT. XXVII. 


Awp we may yet farther obferve, that it is 
not barely an indefinite nimblenefs of motion, 
and activity of the particles of faline liquors, 
that enables them to perform each of their par- 
ticular effects: for to the production of fome of 
thefe there feems requifite, befides perhaps a 
modification of their motion, a determinate fi- 
gure of the corpufcles, anfwerable to that of 
the pores of the body. by them to be diffolved ; 
as {pirit of nitre corrodes filver, but not gold; 
which neverthelefs its particles affociated with 
thofe of fal-armoniac, and thereby acquiring 
anew figure, and perhaps a differing motion, 
will readily diffolve: and the liquor of fixed 
nitre will, for the fame reafon, diffolve fuch 
fulphureous and unétuous bodies as the acid 
{pirit will not corrode: nay, and I have care- 
fully obferved, that there may be liquors, that 
will not diffolve fome bodies, unlefs the motion 
or activity of their particles be allayed or mo- 
dified by the mixture of fair water, or fuch un- 
active vehicles, 


SECT. XXVIII. 


ANOTHER particular, which in our experi- 
ment we may take notice of, is, the unwarinefs 
of thofe vulgar chymifts, who prefume confi- 
dently (and indifcriminately enough) to af- 
cribe to each of the heterogeneous ingredients, 
or (in their language) principles of a concrete 
analyfis by the fire, the virtues and properties 
(perhaps too in an exalted degree) of the entire 
body. But though this be an error of very 
ill confequence in reference to divers chymical 
preparations of medicines; yet having elfewhere 
difcourfed purpofely of it, we fhall here content 
our felves to alledge againft it the inftances af- 
forded us by the experiment under confidera- 
tion: for in that we may obferve, that when 
falt-petre is diftilled, the volatile liquor and 
fixed falt, into which it is reduced by the fire, 
are endowed with properties exceeding diffe- 


rent both from each other, and from thofe af 
the undiffipated concrete. For the {pirit of nitre 
1s (as we formerly have obferved) a kind of 
Acetum Minerale, and poffeffes the common 
qualities to be met with in acid fpirits as fuch ; 
whereas the fixed nitre is of an alkalizate na- 
ture, and participates the qualities belonging 
generally to lixiviate falts; and falt-petre it felt 
1s a peculiar fort of falt, difcriminated by di- 
{tinct properties both from thofe falts, that are 
eminently acid, as allum, vitriol, fal-gem- 
mz, 7c. and from thofe, that are properly al- 
kalizate, as falt of tartar and pot-afhes; and 
accordingly, we may eafily obferve a vatt dif- 
parity in the effeéts and operations of thefe 
three bodies. For feveral, if not all of thot 
mineral ones, which aqua fortis will by corrod- 
ing diffolve, the folution of fixed nitre will pre- 
cipitate; and divers, if not all of thof fulphu- 
reous and unctuous bodies, which the {olution 
of fixed nitre will diffolve, the acid {pirit of 
petre will precipitate. And we have ina trice 
re-diffolved with the fpirit a folution of fubli- 
mate precipitated with the other liquor: thus, 
if into a fcarlet tin@ture made by an infufion 
of Brafil in fair water, we pour a little {pirit of 
nitre, the fhaken liquor will in a moment 
change its rednefs for a kind of yellow, which 
by pouring on it a little of the folution of fixed 
nitre, may be again graduated into a tome- 
what fanguine colour, fometimes paler, and 
fometimes perhaps deeper than the firtt: 
whereas a folution of falt-petre it felf poured 
on either of the former tinctures, the red or 
the yellow, has not been by us difcerned to have 
produced any fenfible alteration. And where- 
as falt-petre it felf is partly fixed, and partly vo- 
latile, the acid ingredients of it are altogether 
volatile, the alkalizate fixed. But having elfe- 
where occafion to fpeak to this fubject, we 
fhall now proceed to tell you, that 


SECT. XXIX. 


Ir may pafs to another obfervable prefent- 
ed us by our experiment, that it gives us oc- 
cafion to inquire, whether the air doth not con- 
tribute fomething to the artificial produétion 
of falt-petre, or at leaft to the figuration of it 
according to the perfecter fhape belonging to 
that kind of falt: for we formerly obferved, 
that the falt, which was leifurely permitted to 
fhoot of it felfin the liquor expofed to the oven 
air, did fhoot into more fair and large cryttal- 
line ftriz, than thofe, that were gained out of 
the remaining part of the fame liquor by a more 
hafty evaporation, though made but in a di- 
gefting furnace. And we have alfo obferved, 
that when once we poured aqua fortis on a 
ftrong folution of fale of tartar, till no further 
effervefcence was difcernable betwixt them, 
though the mixture by a fomewhat quick heat 
afforded a falt, that feemed to be very nitrous, 
yetit would not be brought to fhoot in fo fair 
and confpicuoully figured cryftals of petre, till 
it had been a good while expofed to the open 
air: but whether the air it felf impregnatcd 
with the promifcuous fteams of moft of the 
bodies of the terreftrial globe, (and perhaps 
with feminal effluvia from fome of them) do 

really 
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really contribute any. thing either to the produc- 
tion or figuration of falt-petre in our experiment, 
I dare not yet determine, for two chief reafons. 
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WaHEREOF the firft is, becaufe the fipura- 
tion feems not improbably afcribable, not fo 
much to the properefficiency of the air, as to the 
conveniency, which by quietnefs, and a compe- 
tent vehicle to move in, was afforded to the 
faline particles, to conform themfelyes (or be 
conformed by a concourfe of agents and cir- 
cumftances) to that figure, which is moft natu- 
ral to them. For we have obferved already, 
that the fixed nitre, which was not diffolved in 
water, before the affufion of the acid fpirit, did 
not fhoot into the wonted form of cryftals of 
petre, but remained a kind of nittous powder, 
the acid and alkalizate faline particles not hay- 
ing aconvenieht vehicle to expand themfelves 
in; but being necéffitated, for want of room, 
to make an unfeafonable and over-hafty coali- 
tion, upon which their own weight made them 
fubfide in the figures refulting from their cafual 
concourfe, and therefore probably differing from 
thofe, into which the faline corpufcles would 
have been difpofed, had they been allowed a 
competency of vehicle and time, 


oT Gy XXX, 


Tue other reafon of my hefitancy about 
the ufe of the airin our expetiment, is, that 
I inconfiderately forgot to try, whether part of 
that liquor, which fhot into cryftals in an open- 
mouthed glafs expofed to the air, would not 
have done the like, if it had been left quiet as 
long.as the other was, though in a veffel accu- 
rately ftopped*: but whatever the air hath to 
do in this experiment, I dare invite you to be- 
lieve, that it is fo enriched with variety of 
{teams from terreftrial (not here to determine 
whether it receive not fome alfo from celeftial) 
bodies, that the inquiring into the further ufes 
of it, (for I mean not its known ufes in refpira- 
tion, failing, pneumatical engines, &¥c.) may 
very well deferve your curiofity. To encou- 
rage which, I dare at prefent only tell you, 
that though I cannot yet pretend to much ex- 
perience in this particular, yet we have known 
fuch changes (feemingly chymical) made in 
fome faline concretes, by the help chiefly of the 
volatilizing operations of the open air, as very 
few, fave thofe, that have attentively confidered 
what Helmont, and one or two other artifts, 
have hinted on that fubjeét, or have made tri- 
als of that nature themfelves, will be apt to 
imagine, 


SEC T. XXXII, 


Anp if upon further and exacter trial it ap- 
pears, that the whole body of the falt-petre, af- 
ter its having been fever’d into very differing 
parts, by diftillation, may beadequately re-united 
into falt-petre equiponderant to its firft felf; 
this experiment will afford us a noble and 

Vou. I. 


(for aught we have hitherto met with) fingle 
inftance to make it probable, that that, which is 
commonly called the form of a concrete, which 
gives it its being and denomination, and from 
whence all its qualities are-in the vulgar philo- 
fophy, by I know not what inexplicable ways, 
fuppofed to flow, may be in fome bodies but a 
modification of the matter they confift of; 
whofe parts, by being fo and fo difpofed in re- 
lation to each other, conftitute fuch a determi- 
nate kind of body, endowed with fuch and 
fuch properties. Whereas if the fame parts 
were otherwife difpofed, they would conftitute 
other bodies of very differing natures from 
that of the concrete, whofe parts they formerly 
were, and which may again refult or be pro- 
duced after its diffipation and feeming deftruc- 
tion, by the re-union of the fame component 
particles, affociated according to their former 
difpofition. 
SECT, XXXII, 

Tue redintegration (or re-produétion) of 
an analyzed body, if it can be accurately and 
really performed, miay give much light to ma- 
ny particulars in philofophy, and would cer- 
tainly be very welcome both to the embracers 
of the atomical hypothefis, and generally to. 
thofe other modern naturalifts, who afpire to 
fuch explications of nature’s phenomena as 
may at leaft be underftood: all whom I with, 
that though men cannot perhaps in all things, 
yet at leaft as far as they can, they would ac- 
cuftom themfelves to {peak and think, as nature 
does really and fenfibly appear to work, and 
not to acquiefce in notions and explications of 
things, which, ftri€tly examined, are not in- 
telligible. 

WHEREFORE | am about to attempt a re- 
production in vitriol, turpentine, and fome 
other concretes, in which it feems not unlikely 
to be performable: and perhaps you may fee 
caufe to think, that the experiment of falt-petre, 
even-as we have already made and propofed it, 
though it be not an exact and adequate redin- 
tegration, is yet not far from being a real one; 
the diffipated parts of the concrete truly re-unit- 
ing intoa body of the fame nature with the 
former, though not altogether of the fame 
bulk. 
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Anp yet J think it requifite to reprefent to 
you, Pyrophilus, that falt-petre is a body, whofe 
parts are not arganical, and which is not fo 
much as very compounded; and that therefore 
bodies, that confift of more numerous ingredi- 
ents, and much more thofe, whofe organical 
parts require a much more artificial and elabo+ 
rate difpofition or contrivance of their compo- 
nent particles, cannot be fafely judged of, by 
what is poffible to be performed on a body of 
fo fimple and flight a contexture as is falt-petre: 
for we fee, that even wine, though no organi- 
cal body, nor fo much as the moft compounded 

Ppp of 


* ‘Whether the air have any great intereft in the figuration or in the re-produétion of hitre, theauthor hath fince 
examined by particular trials; but in veffels and by ways not to be eafily defcribed in few words, and therefare the 


further mention of them is referved for another difcourfe. 
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of inanimate concretes, when its fpirit 15, 
though by the gentleft diftillation, drawn from 
it, will not, by the re-union of its conftituent 
liquors, be reduced to its priftine nature; be- 
caufe the workmanfhip of nature in the difpo- 
fition of the parts was too elaborate to be imi- 
table, or repairable by the bare and inartificial 
appofition of thofe divided parts to each other: 
befides that in the diffociating action, even of 
the gentleft fire, upon a concrete, there does 
perhaps vanifh, though undifcernedly, fome 
active and fugitive particles, whofe prefence 
was requifite to contain the concrete under 
fuch a determinate form; as we fee in wine 
degenerating into vinegar, where the change 
feems to proceed from this, that upon the a- 
volation, or (if I may fo fpeak) depreffion, of 


fome fubtile fulphureous fpirits, whofe _recefs. 


or degeneration is not to be perceived by any 
fenfible diminution of bulk in the liquor, the 
remaining parts fall into new leagues or difpofi- 
tions, ahd conftitute an acid liquor fomewhat 
fixed and corrofive, and confequently of qua- 
lities very differing from thofe of the wine, 
whofe fouring produced it: as we more fully 
declare in our experiments relating to fermen- 
tation. 


SECT. XXXY, 
Awp certainly there is, as we formerly faid, 
fo artificial a contrivance of particles requifite 


co the conftitution of the organical parts of 


living bodies, that it will be fearce poffible for 
human art or induftry to imitate, fo as to equal 
thofe exquifite productions of nature. And 
therefore I wonder not, that the ftory of the 
phoenix’s refurreétion out of her own afhes 
fhould, by the beft naturalifts, be thought a 
meer fiction. And if that relation, mentioned 
-by the inquifitive Kircherus as an eye-witnels 
of the re-production (if I may fo call it) of fhell- 


Lib.3.de ffhes near the brink of a lake in-the Sicilian 


4rte 


Cap. 3. 


- 


Mag 
net. Par. 5 


promontory Pelore, by the watering of their 
ibroken bodies with falt-water in the {pring, 
be ftri€tly true, it feems much more improba- 
ble, that fuch changes and viciffitudes fhould 
e'bare redintegration of the diffociated parts 
of fuch reftored bodies; than that, (accord- 
ing to what we * elfewhere teach,) they thould 
be new productions made by fome {feminal 
particles undifcernedly lurking in fome part 
of the deftroyed ‘body, and afterwards excited 
and affifted by a genial and cherifhing heat fo 
to act upon the fit and obfequious matter, 
wherein it was harboured, as to organize and 
fafhion that difpofed matter according to the 
exigencies of its own nature. For that in fome 
bodies the feminal particles may a while fur- 
vive the feeming deftruction of life, is not al- 
together without example, as we elfewhere 
profefledly manifeft... And in Kircher’s ftory 
it is to.obferved, that the.reftored.animals were 
but fhell-fith; in whofe flimy and vifcous fub- 
ftance the {pirits and prolifick parts are proba- 
bly both more diffufed and kept from being 
eafily diffipable; to which I know not whether it 
will be worth while to fubjoin, that in fuch 
fifhes the mechanical contrivance js but very 


* In fome papers about the origin of living creatures fuppofed to {pring of themfelves. 


plain, and, as it were, flight and obvisus, in 
comparifon of the exquifitely elaborated parts 
of more perfect animals. 


SECT. XXXVI. 


Tue -Jaft obfervable, Pyropbilus, that we 
fhall at _prefent take notice of in our experi- 
ment, fhall be this, that it may theréby‘feem 
probable, that fome chymical remedies may 
be too rafhly rejected by phyficians, becaufe 
oil or fpirit of vitriol, aqua regis, or other 
corrofive liquors, have been employed in their 
preparation: for it is confidently affirmed by 
many phyficians, and but faintly denied ‘by 
fome chymifts, that the corrofive menftruums 
made ufe of in the preparation of remedies, 
can never be fo exquifitely wafhed off from 
them, but that fome of the falts will adhere to 
the medicines, and pernicioufly difplay their 
corrofive nature in the body of him, that takes 
them. And itis not to be denied, but that 
Many ignorant and venturous chymifts‘do un- 
fkilfully (and therefore dangeroufly enough) 
imploy corrofives fometimes without any ne- 
ceffity or real advantage to invite them to it, 
andfometimes without fufficiently freemg their 
medicines from the corroding falts, by whofe 
affiftance they were prepared. ‘or it is not al- 
ways the frequency of ablution, though with 
warm water, that will fuffice to carry off the 
falts from fome bodies; and therefore thofe 
great artifts Helmont and Paracelfus prefcribe 
fome things to be dulcified by the abftraGtion 
of the water of whites of eggs, (which, though 
it feemed infipid, hath been found a great dif- 
armer of corrofive falts) and others by the fre-~ 
quent diftillation of fpirit of wine, which indeed 
(not :to mention the balfamick parts it may 
leave behind) we have obferved to have a fa- 
culty of carrying up with it the faline particles 
of {pirit of vinegar ‘adhering to fome chymical 
remedies. But allthis notwithftanding, Pyro- 
philus, there maybe feveral bodies {and per- 
haps more than are commonly taken notice of) 
which quite alter the nature of the acid falts em- 
ployed to preparethem, by occafioning thofe falts 
to degenerate into another nature, upon the very 
a€t of corroding, or elfe by fo affociating their 
own falts with one ef thofe of the diffolving 
menftruum, that from the coalition of both, 
there emerges a third body differing in quali- 
ties from either. As-in our experiment we find, 
that the fpirit of petre, which is much more 
fharp and corrofive than the ftrongeft diftilled 
vinegar, and the fixed nitre, which is cauftick 
like falt of tartar, and may, I fuppofe, well 
ferve for a potential cautery, (as furgeons 
fpeak) do by their mutual aétion work them- 
felves into falt-petre, which is far enough from 
having any eminently fretting quality, and 
may he fafely taken: inwardly-in a much greater 
dofe than either of its ingredients. | 


SECT. XXXVI 
-How much corrofive falts may dulcify them: 
felves by corroding fome bodies, you may 
eafily: try, by pouring diftilled vinegar, or mo- 
derate fpirit of vitriol, upon a competent pre- 
7 portion 
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portion df cotals,- or'crabs'eyes, | or pedtls} (dr} 
as I fuppéfe, ~aliniéit tary téftacedits ‘ body.) 
And for my part, though I am very {Ky of 
imploying corrofive liquors in the preparation 
of medicines ; yet I have lately given a pre- 
paration of refined filver made -with-aqua ‘fortis 


it felf, or {pirit of nitre, not only innocently, — 


but with fuch fuccefs, that a couple of expéri- 
enced phyficians themfelves, that were troubled 
with aliypérfluity of féfous humeftirs,, fent to 
requeft it of me for their own ufe. 


SECT. XXXVIII 


Ir were therefore worth while, in every 
preparation, where corrofive liquors. are wont 
to be itgpldyed, or may feemtequifite to be 
fo, to confider the diftinét nature of the par- 
ticular bodies to be wrought upon, or confult 
experienod, tvhether or‘no the acid menftriitum 
do communicate to the concrete any particlés 
capable of retaining their fretting quality- after 
ihe end of the operation ; or whether or no 
the falts do not ip spend and tire themflves 
in the act of corroding, that being as it were 
fheathed, they become unable to corrodé any 
further ; or whether or no the menftruum do 
not in the body to be corrodéd meet with fame 
fuch faline particles, as may with it conftiture 
a new and inoffenfive fubltance, as when ipitit 
of vinegar, by corroding calcinéd lead, is 
turtied with it into a falt, not,of an acid, but 
a faccharine tafte, fuch, as invited chymilts 
to, gtye it the name of fugar of Saturn. In 
eee of thefe cafes the medicine may be 
dangerous, undefs it be after, the folution or 
carrofion ended exquilitely dulcified from. all 
remainder of the corrofive falts. But in the 
ewo latter cafes the remécies may,-in fpite of 
the corrofivenels of the menftraums employed 
about them, be fafe and inngéent enough ; for 
it, matters ngt mutch, how harp and fictting 
the ever’d ingredients of 4 remetly were, pro- 
vided the, remedy it felf Sefiliing froma, them 
be not to, And whereas jt is objected, that 
in divers ,of thefe remedies, ghe corrbfive falts 
are not really deftroyed, bug only difguifed, 
becaufe by diftilation it is poilibl to Ieparate 
from them thé liquors ufed about them as cor 
rofive as ever; it may eafily be replied, that 
befides that, in feveral medicines, the matter of 
faét will not hold in divers others, the ob 
jeGion byilt or it-is much moreifpecioys 
TRUS fot it Vvety ditth as a 6 to be ie 
that out of the medicines we take or give, the 
violence of fire cannot feparate corrosive, falts $| 
provided we be duly fatisfied, that no fuch fe- 
paration can be made by the ~ orpuieey of 
a human body. And thertfore, thou 
been affirmed, that tartarum vitriolatum would 
pon the arpene’ follicixatibn of | a ftrong Grey 


part with) much of (thas motbidrentinp fi 


pon animal fabftances) the dil of viertol, that 
ebheurred to its: production; yet our beft and 
warieft pliyficiais, not only chymifts but me- 
thodiftsy {ctuple not ‘to-give it inwardly in 
feveral conftitutions anddiftempers,, And to 
end this difcourfe’' with the; experimient,. that 
began it, we clearhy dee, ehab-faleepetre as fre 
vw ; 


it Have 


quently and ifndxioufly prveninwardly, though 
the falt, ‘that anakes even/aqua ‘fortis fb corro- 
five, be the principal inptedfent of it, ahd‘may 
by -diftillation’ be‘drfiven' frém it. 


SECT. XXXTX. 


Ir would not have been very uneafy for me, 
Pyropbilus, to have added to divers particulars 
of the paft difcourfe, experiments and confi- 
derations terfdijg to countenance Gr illiiftrate 
the reflectiogS gherein fet down: bit in the 
firft place, I wanted leifure to expatiate ; in 
the fecond place, I was unwilling to anticipate 
what I have to fay to you in other effays, 
efpecially expecting to have elfewhere occafion 
to'make mention of faltpetre. And befides 
all this, I am (to tell you the truth) ‘defirous 
to impofe on you a kind of neceffity of pro- 
fecuting this experiment, further thar’, when I 
made it, I had opportunity to do. For as I 
am apt tothink it may prave a noble one, fo 
I at fuficleHaly fenfible’ of iny Having not yer 
betn able to ldok into the bottom ‘of it ; and 
that very fenfe Of my own ignorance h&lped 
to keep me froth lengthening your trouble in 
this effay, left ‘by foleimnly ‘erideavouring to 
cOmfitenance my conjectures, I might be thought 
doptnatital in a hafty feribble, ‘whereth ‘it is 
much more my defign to awaken and'engage 
your curiofity, than ‘acquamt you with my 
Opinions, And ‘yet I thought it nor amifs to 
mention the paft confidération$, fuch as they 
aré, partly ‘Betaufe this ‘one inftance {ees fo 
fiirly to ‘actomittiodate more than ‘one notion 
Of the intelligible ‘philofophy, which feenis hi- 
thers nog cb have fo ‘much’as employed, mich 
lefs ‘produced, ary {tore ‘of expetiments ; and 
partly, Becaufe T would have you take fiotice, 
that more dbfervables than one miay fometitnes 
be very tedfonably fought for i a fingle ex- 
periment. And perhaps too, I was willing by 
iy fpendity 4 whole effay upon one experi- 
fient, withdyt afowine’ ty felf'to wander of- 
ttn from it, tO invite you to think with me, 
that éxperiinentts Ought to be eftimated by their 
value, not their humbers and that a fincte ex- 
periment, 1 fay hot fitch as that the laft effay 
treats Of, bit in ‘genet, flich us, it muy be: 
may as well deferve an entire treatife, as a great 
many lefs confiderable ones. As one of thofe 
large and orient pearls, that are fit to adorn a 


monarch’s crowg, May put-value a ver reat 
: rer i shbfedittle (tRbubh true) pe ithe 


are to be bought by the ounce tn gold{miths 
rartd apoth caries fhops. 


Feo ig 1 SL, 


tHavine hewly met, Pyrophilus, with fome 
{mall treatifes frefhly publifhed by Glauberus, 
and not nee nbw.the Jtiftire'to confider, or 


Guior indeed {oe ab to petufey inch IEE che Gj 
porvonity to! male trial ofidivers ahd 


which by turwitig over thedeaves of the’ bdbk, 
I fihd mentioned by hithinvrelation to faltd 
pstee, 1 nial snecomment tovpot thé card of 
éxarhinéns se qarciculstis tren deéliverse ahdrage 
ing; how farfomt: Of them: may torve to tore 
nett; or toutbn fiom, card visow sfdr ‘otlrers’ | indty 

be 
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be corrected by what has been in the paft dif- the divifiblenefs of nitre into fixed and volatile 
courfe fet down concerning falt-petre upon ex- parts, long before the publication of Glauder’s 
periments; fome of whofe fruits I can yet fhew  treatifes. 

you, which were made upon the account of 


THE 


H Is T OR Y. 


FLUIDITY and FIRMNESS. 


Advertifements concerning the following Treatife. 


| __‘ Salt-petre, whereof the enfuing trea- 
tife makes a part, might with the 
more freedom and conveniency add, alter, and 
even retract as he fhould fee caufe, he thought 
fit to write them, as if they were made an the 
work of another. ae 
Tue author hopes, that the equitable rea- 
der, confidering that the following particulars 
touching fluidity and firmnefs were firft writ- 
ten but by way of annotations upon the be- 
ginning of the above-mentioned effay, will ex- 
cufe the unaccuratenefs of the method, as a 
fault fcarce evitable on rhat occafton. It is alfo 
hoped, that if the reader will remember, that 
he was told in the preface to the newly-men- 
tioned effay, that moft of thofe, whom to: gra- 
tify, that treatife and the enfuing notes on it 
were written, were addicted to the Epicurean 
philofophy ; the author’s explicating things 
chiefly according to the atomical principles wil] 
not be thought. ftrange, nor be looked tpon. 
as a fure argument of his being wedded to. 
the particular opinions, wherein the Atomifts 
differ from other modern Naturalifts : efpecial- 
ly, fince he has on fome occafions plainly e- 


™€ HAT the author in thofe animad- 
verfions upon the Effay touching 


“Nig 


i 


nough intimated the contrary, by propofing, 
together with the atomical ways of refolving a 
thing, another explication more agreeable to 
the Cartefian, or fome other modern hypo- 
thefis. 

Tue following tract was entitled, 4 Hiffory 
of Fluidity and Firmne/s, becaufe indeed the hav- 
ing fet down experiments and other matters of 
fact relating to the fubjeéts treated of is the 
main, though not the only thing the author 
dares pretend to have done init. And he ftyles 
the hiftory, as it’ now comes abroad, Begun; 
partly, becaufe he would invite abler pens to 
contribute their obfervations towards the com- 
pleating of what he is fenfible he has but begun ; 
and partly becaufe he may hereafter, if God’ 
permit, do fomething of that kind himfelf. 

_ Ann laftly, the author, though troubled 
that he can do it, dares not but advertife the 
reader, that fome pages, partly a little after 
the beginning, and partly about the middle of 
the following treatife, having been loft through 
the negligence or miftake of him, to whofe care 
the fheets, whereon it was written, were com- 
mitted ; he fears he has not been able, other- 
wife than very lamely and imperfectly, to re- 
pair that lofs out of his memory. 


THE 
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OF FLUED ITY. 


SECT. £E- ., | 
” FHE THER: philofophers might not: 
jf hawe done-better in: making fluidity. 
and firmnefs rather {tates than qua~ 
lities of bodies, we will not now examine... But 
under which foever of the two notions we looks 
upon them, it'is,manifeft enough; that they 
are to be reckoned amongft the: moft generak 
affections of the conventions or affocktions of 


5, 
L te | 


feveral. particle of matter .into_hadies of any 
certain :denomisation, there: being; fearce any 
diftinc: portion of: matter in. the world, that is 
not dither fluid, -or elfe ftable:or: confiftent. 
And ‘therefore, I prefume,.it. say’ be well 
wort while to confider,:-what may be the gene- 
ral caufes of thefesnwo' ftates, qualities, or af- 
feCtions of-matter;: dad to: try;.wrhether by. af 
fociating chyniial experiments to philofophical 
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notions, there may not be given at leaft a more 
intelligible and more practical of both thefe 
fubjects, than has been hitherto afforded us by 
the doétrine of the fchoois, which is wont to 
appear very unfatisfactory to difcerning men; 
many of whom look upon-what is wont to be 
taught by the Peripateticks, concerning fluidity 
and firmnefs, as well as other qualities, to be 
partly too general to teach us much, and part- 
ly too obfcure to be underftood. And that 
which at prefent invites us to this inquiry is; 
chiefly, that fome circumftances of our author’s 
experiment, touching falt-petre, may afford us 
fome ufeful affiftance in our defigned fearch. 
For though the chief phenomena and circum- 
{tances of the experiment may be thought prin- 
cipally to refpect fluidity; yet fince that and 
firmnefs are contrary qualities, and {ince it is 
truly, as well as commonly, faid, that contra- 
ries furveyed together ferve to illuftrate each 
other, it may reafonably be hoped; that the 
circumftances juft now related may give to 
the nature of fluidity, may facilitate the know- 
ledge of that of compactnefs: neverthelefs, 
we fhall often be obliged to treat of thefe 
two qualities together, becaufe the experiments 
we are to produce do many of them relate to 
both. 


SECT. IL 


A Bopy then feems to be fluid, chiefly upon 
this account, that it confifts of corpufcles, chat 
touching one another in fome parts only of 
their furfaces (and fo being incontiguous in the 
reft) and feparately agitated to and fro, can 
by reafon of the numerous pores or {paces nés 
ceffarily left betwixt ther incontiguous parts} 
eafily glide along each other’s fuperficies, aid 
by reafon of their motion diffufe themfelves; 
till they: meet with fome hard or refifting body ; 
to whofe internal furface, by virtue of that 
motion, their fmallnefs, and either their gra- 
vity, or fomething analogous or equivalent 
to it, they exquifitely, as to fenfe,. accommo- 
date themfelves. : 


SECT. IIL 


Wuart notion Epicurus, and the ancient A- 
tomifts his followers, had of fluid bodies, may 
be learned from thefe verfes of his paraphratt 
Lucretius: 


Illa autem debent ex levibus atque rotundis.. 

Lffe magis, fluido que eorpore iiquida cenftant. 

Nec retinentur enim inter fe glomeramina 
queque, 

Et procurfus item in prochive wolubilis extat, 


And indeed, it is probable enough, that in 
divers liquors the little furfaces of the compo- 
nent particles are {mopth and flippery, and 
that their being fo does much. facilitate the 
gliding of the corpufcles among themfelves; 
and confequently, the fluidity of the body they 
compofe. Nor is it to be denied, that the 
fpherical figure of fuch corpufcles may alfo con- 
duce to their eafy rolling upon one anothet: 
but there are divers other figures, which may 
ye ee endowed with them vo- 
OL. 


luble enough to conftitute a Auid fubftance, 
And the ‘other qualities to be met with in.di- 
vers liquid fubftances, and even in water itfelf, 
and oil, feem to argue their parts to be orher- 
wife fhaped ; and thofe fluid bodies, which are 
not liquors, as air and fire, feem to be com- 
pofed of particles not all or moft of them 
rdund, but of very various, and fomietimes of 
very irregular figures; and yet that fuch bodies 
deferve to be called fluid ones, will bé manifeft 
anon, And-that they make a much more con- 
fiderable part of the univerfe, than thofe that are 
wont to be called liquors, may be argued from 
hence, that except the earth, the planets, and 
perhaps too the fixt ftars, the reft of the world, 
as va{t as it is, feems to confift chiefly, if not 
only, of an zetherjal, thin, and fluid fubftance, 
as may appear (to omit other arguments) by 
what Jater aftronqmers have obferved concern- 
ing the free and unrefifted motion of fuch 
comets as have by a trajeftion through the 
zether,- for along time wandered through the 
celeftial or,interftellar part of the univerfe. 


SECT. IV. 


Anp here let us obferve; that it is notneceffary 
to the Anidity of a body; nay, nor to its appear- 
ing fluid to-the eye it felf, that che corputcles.it 
confifts of be crouded as clofe together as they 
are wont to be in water, and other bodies, that 
are commopily lobked upon as the only liquors. 
For thaugh a pareel of matter. no bigger than a 
grain of corps .being rarified into ,fmoke, will 
poffefs an ingomparably gyeater {pace than it 
did before; and though, if a body be further 
rarified, into: flame, its expanfien ‘will: be yet 
much greater: yet both fmoke and flame may 
be fo ordered, .as to appear like Jiquors. We 
have praétifed divers ways, to. make the fumes 
of bodies acquire a vifibly-leved {uperficies like 
water; but the eafieft, though not perhaps 
the beft, is this, (part of which I remember I 
have feen performed as a kind of trick by a 
very ingenious perfon:) The mouth being filled 
with the {moke of rofemary (that happening to 
be at hand when I made the experiment) if this 
fmoke be plentifully blown. into a glafs pipe 
of an indifferent fize, and open at both endss 
and if when ig is well filled with {moke, thé 
lower end be,prefently fkopt, and the glafs be 
kept ftill atwhile in an ereéted pofture, the 
fumes will fettle by degrees:to a level {uperficies 
Jike water: fo that, though yau gently inchne 


the pipe, any way, the ‘upper furfaee of the 


{fmoke wil], neverthelefs quickly grow parallel 
to the horizom. And if, the glafs be further 
(but flowly)..made to ftogp, the -fmoke will 
feem to, rundown in a body. like water, whilft 
it continues,,in the pipe; thowgh when it is 
come to the lower-end of it,imftead of drop- 
ping down like water, it wilcommonly rather 
fly upwards;,.and difperfe ir felf. into the ‘air. 
And as for flame; I forefee\L::fhall ere long 
have occafion to mention an experiment, 
whereby I haye fometimes.endeavoured to 
fhew, that even two contiguous flames, as ex- 
panded bodies.as they are, and as open as their 
texture is, ‘may ike vifible fluids of a differing 
kind retain: diftinét furfaces, 
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SECT. V, 

But inftead of examining any further, how 
many bodies are or may be made vifibly to ap- 
pear fluid ones; Jet us now refume the con- 
fideration of what it is that makes bodies fluid: 
efpecially, fince having intimated fome of the 
reafons, why we are unwilling to confine our 
felves to the Epicurean notion, we hope it will 
the lefs be difliked, that we thought fit to 
make fuch a defcription ofa fluid fubftance, as 
may intimate, that we conceive.the conditions 
of it to be chiefly thefe three. 

Tue firft is the littlenefs of the bodies that 
compofe it: for in big parcels of matter, be- 
fides the greater inequalities or roughneffes, that 
are ufual upon their-furfaces, and may hinder 
the eafy fliding of thofe bodies along one an- 
other; anc befides that divers other affections 
of a fluid body cannot well belong to an 
ageregate of grofs lumps of matter; befides 
thefe things, I fay, the bulk it felf is apt to 
make them fo heavy, that they cannot be 
agitated by the power of thofe caufes (what- 
ever they be) that makethe minute parts of fluid 
bodies move fo freely up and down among 
themfelves: whereas it would fcarce be believed, 
how much the fmallnefs of parts may facilitate 
their being eafily put into motion, and kept in 
it, if we were not able to confirta4€ by chymi- 
cal experiments. But we fee that:lead, quick~- 
filver,. and even gold it felf, chough whilft they 
are of a fenfible bulk, they will readily fink to 
the bottom of aqua regis, or any other fuch 
liquor; yet when the menftruum has corroded 
them, or fretted them afunder into very minute 
parts, thofe minute corpufcles grow then fo 
much more capable of agitation than before, 
that quitting the bottom of the liquor, they are 
carried freely every way, and to the top, with 
the affociated parts of the liquor,! without falling 
back again to the bottom. Nay, we fee, that 
ponderous .and mineral bodies divided into 
corpufcles fmall enough may be made light 
and voluble, as to become ingredients even of 
diftilled liquors; as we may learn by what fome 
chymifts call the butter, others (fimply) the oil, 
and others the oleum glaciale of antimony ; 
which, though it be after rectification a very 
limpid liquor, yet does in great part confift of 
the very body of the antimony, ‘as may appear 
(not to mention its weight) by this, that it is 
moft eafy to precipitate out of it with fair water 
ftore of a ponderous white calx, reducible by 


. art to an antimonial glafs. Nay, we make a 


menftruum, with’ which we can” eafily at the 
firft or fecond diftillation-bring -over gold e- 
nough, to make the-diftilled liquot appear and 
-continue enobléd with a golden colour. 

AnD to fhow yet more particularly, that 
great bodies are too unwieldy! to conttitute 
fluid ones; we may further. obferve, ‘how as 
well nature as att, when either of thera makes 
bodies of confiderable bulk fluid, is wont, in 
order thereunto, to make a comminution of 
them, as we may obferve in divers examples. 


SECT. VL 


Tuus.we fee, that in the ftomachs of dogs, 
nature, to reduce bones into thofe fluid bodies, 


chyle and blood, does by fome powerful and 
appropriated juice, (whether bélonging to the 
{tomach it felf, or thrown out of the arteries in 
the paflage of the circulating blood} diffoive 
them into parts fo minute, that the acuteft aye 
would not tempt a man to fufpeét, that fucti 
a liquor had ever been abone. And that it may 
not be objected, that this diffolution: is chiefiy 
performed, or at leaft muft always be affifted 
by the liquor, which animals take into their fto- 
machs by drinking; I fhall reprefent not only, 
that we find'by experience, how little common 
water, the only ufual drink of dogs, wolves] &¥c. 
is able to diffolve bones, though they’ be very 
Jong not macerated, but boiled in it; but that 
(if we may believe natural hiftorians and credi- 
ble travellers) there are fome forts of animals, 
as particularly camels, that may be. brought 
not to drink once in many days, even when 
they travel in hot climates. And to make you 
think this the lefs improbable, I fhall add, 
that I am familiarly acquainted with an ingeni- 
ous gentleman, who, as himfelf and an ancient 
virtuofo, in whofe houfe he lives, have inform- 
ed me, does ufually drink but once in feveral 
days, and then no exceflive draught neither, 
And when I afked him, how long he had aétu- 
ally abftained not barely from drink, but from 
thirfting after it? he anfwered, that he had 
once (fome few years before) continued about 
nine days without either taking or needing any 
drink ; and he doubted not, but that he might 
have continued much longer in that ftate, if 
by diftempering himfelf one night with long 
and hard ftudy he- had not had fome: light in- 
elination to take a {mall draught, which ferved 
him for about four days longer. And when I 
afked him, whether in that -hot fummer’s-day; 
that preceded theevening, wherein he happened 
to tell methis, he had not drunk at alt? he an- 
fwerednegatively. Andit adds to the ftrange- 
nefs of this peculiarity, that this gentleman is 
inthe flower of his youth, being but about 
twenty two years of age, and of a fanguine and 
florid complexion. And (to annex that alfo 
upon the by) I learned by inquiry from him, 
that he fweats freely enough, as I remember | 
faw him do; that his diet is the fame with other 
men’s, without reftraining him from the free 
ufe of falt meats’; and that his urine is in quan- 
tity much like that of ordinary men of his age 
and temperament. But to return to what I was 
faying more generally of the ftomachical men- 
ftruum of animals; 1 fhall addon this occa- 
fion, that to make fome kind of imitation: of 
it, I prepared, and do elfewhere mention and 
teach a certain liquor, that I tle, whéreby I 
have in a fhort time, and without fire, diffoci- 
ated the parts of roafted or boiled flefh, bread, 
fruit, &c. and pulled thein afunderinto very 
minute bodies, whereby I have: reduced fomel 
times one, fometimes another of then, together 
with the menftruum, (which needs not much ex- 
ceed them in bulle}.-to the confiftence of a fluid 
body. . 7 | 
- We fee likewife, that fufion makes metals 
fluid, and in fufion there is manifeftly a cor: 
minution of the melted body ; the heat alone 
‘of gold, filver, or iron, though imeresd eveh 
. 7 ‘ “ " £0 
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to ignition, being not able to make thofe me- 
tals become fluid, whilft they continue in maf- 
fes of any fenfible bulk. To which I thall 
add anon, that even melted metals may have 
their fluidity increafed by a yet further com- 
minution of their parts. 


SECT. VIL 


Anp to refume here the confideration ‘of 
that very difficult queftion, which we have 
elfewhere mentioned, it feems well worth in- 
quiry, whence it happens, that in the diftillation 
of common falt and other faline bodies, which 
not only are not fluid, but are hard even to 
brittlenefs, there will yet be obtained a perfect 
and permanent liquor, andfrom fome of them 
a very confiderable proportion of it. In anfwer 
to this queftion it may indeed be faid, that in 
divers dry bodies, fuich as harts-horn, wood 
and bones, committed to diftillation, the fire 
does nomore than feparate the aqueous or other 
liquid parts from the others, wherewith they 
were blended in the concrete, and bring them 
together into the receiver, where they convene 
into a liquor. But befides that this it felf is per- 
haps more eafily faid than proved, it does not 
reach the propounded difficulty: for with what 
probability can it be affirmed of bodies, that 
have been alreacy calcined or melted? fuch as 
are the red calx of vitriol, and fluxed fea-falt, &¥c. 
which yet afford liquors, though their aqueous 
and other loofer parts have been already 
driven away by a ftrong fire before their being 
expofed to diftillation. I have fometimes then 
confidered, whether it may not feem lefs im- 
probable to conjecture, that the vehement a- 
gitation produced in fuch bodies by the violence 
of heat does both divide them into minute 
corpufcles, and drive over fwarms of them in- 
to the cold receiver, where lofing their former 
vehemence of agitation, they are reduced into 
a liquor, chiefly, (for I would not exclude 
concurrent caufes) by reafon that the fire hap. 
pened to rend the concrete into parts, by their 
extreme littlenefs, or their fhape, or both, fo 
eafy tobe tumbled up and down, that the 
wonted agitation of the ait, propagated by the 
interpofed ‘bodies or medium, or elfe that the 
fame caufe, whatever it be, that gives the air 
its wonted agitation, is able to give fuch mi- 
nute corpufcles enough of it'to keepthem fluid. 


SECT. VII 

Tuar there is conftantly in the air a vari- 
ous motion of the fmall parts, will be anon de- 
clared. ‘That alfo fome bodies will be kept. 
fluid by a much lefs meafure of agitation than 
is requifite to others, feems probable from 
hence, that wine will continue a liquor in fuch. 
a languid warmth of the air, as will not keep 
the parts of water moving, but permit them 
to, reft in the form ef ice. And in cold coun- 
tries, where wine it felf would congeal, (as:I 
have by art made it do here in Exgland) itis 
obferved, that though the more aqueous parts 
will by the lofs of their motion be turned into 
ice, yet the more fubtile and {pirituous parts 
remain unfrozen; and fo do divers other li- 
quors, (efpecially chymical) of very fubtile and 


voluble parts. And the corpufcles,. that chiefly 
compofe that bedy, which is properly called the 
air, though it appears by weather-glaffes, that 
cold may very much contribute to condenfe ic, 
(that is, to occafion the approach of its parts 
to one another, or, reduce them to a clofer 


order) have not been obferved to be frozen by - 


any degree of cold whatfoever; which feems 
to proceed from hence, that by reafon of their 
extreme littlenefs, (not excluding their figure) 
there cannot be fo little of agitation about the 
earth, as not to be fufficient to continue a vari- 
ous motion in fuch very minute bodies, and 
confequently to keep them fluid. 

Now, that likewife it is poffible, that a faline 
{pirit fhould confift at leaft in great part of 
very minute grains of falt, we elfewhere de- 
clare; where it is taught, that a fal-armoniac 
may be made by fpirit of urine and {pirit of 
falt, as the common fal-armoniac is made with 
crude falt: and there a way is alfo fhewn, how 
thefe two falts, (the urinous and the other) as 
poise! | as they are united in the compound, 
may be readily divorced. And agreeably to 
this I obferve, that as (according to what I 
elfewhere note) a common aqua fortis may be 
enabled to diffolve gold, (on which of ic felf 
it will not faften) by the addition of fpirit of 
falt; fo I find, that common crude falt barely 
diffolved in it will give it the like power of 
working upon gold. Nay, I have tried, that 
crude nitre, diffolved in good {pirit of falt, may 
make it fervefor an aquaregis. And I] remem- 
ber on this occafion, that having inquired of 
the moft noted perfon in Holland for the diftil- 
lirig of cerrofive waters, what was the preat- 
eft proportion of diftilled liquors, that ever he 
was able to obtain from fea-falt; he (though a 
man not given fo much as to boafting) affirm- 
edto me, that by ufing inftead of the ordinary 
Cafut mortuum, as brick-duft, fand, &c. (that 
chymifts are wont to mingle with falt before 
they diftil it) a certain whitifh ¢lay, he had 
fometimes brought over almoft the whole body 
of falt into a liquor; infomuch that from a 
pound of falt he could draw, and that without 
any extraordinary trouble or degree of fire, 
fourteen ounces of liquor. And when, becaufe 
I fufpected, that much of this might be water 
forced from the clay mingled with the: falt, I 
inquired, whether he had ever dephlegimed this 
liquor ; he anfwered me, that he had purpotely 
done it; and fotmetimes found, no lefs than a- 
a twelve ounces of it to be itreng rectified 
pirit: which brought into my’ mind that al- 
molt incredibfe paffage of Beguitus, who fome- 
where teaching the diftillation of another falt, 
adds to the end; of his dire¢tions, that if you 
have wrought well, you fhall get from a pound 
2 the matter a pound of fpirit. But becaufe 

om all thefe liquors, diftilled from fuch kind 
of falts, it 3s poffible either by reétification, or 
fome more philofophical way, to obtain a por- 
tion of phlegm or water, I leave it to further 
inquiry, whether or no she Auidity of thefe. 
diftilled liquors may not in divers cafés be. in 


part furthered by the. mixture ot {ome particles. 


of an aquéous nature, ({uch being fit to make 
diffolvers. and vehicles for. falt¢)which may nor 
abfurdly 
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abfurdly be:*fufpected to have beén produced 
by the action‘of the’fire, upon the concrete 
committed to diftillation; if we allow, with 
that famous chymift Helmont, that by the alka- 
heft all grofs bodies may be totally, and that, 
without it; even oil and falt may in great part, 
(and that without additaments) be reduced in- 
to infipid water. 


SECT. IX. 


We fhall anon, (when we come to treat of 
firmnefs) mention our having made a certain 
fubftance fo difpoféd té fluidity, that it may 
be made to change the ftable-confiftence for a 
liquid one, by fo {mall an agitation, as only 
the furplufage of that, which the ambient air is 
wont to have about the middle even of a 
winter’s-day, above what it hath in the firft 
or latter part of it. Nay, we have made even 
a metalline falt or vitriol capable of this pro- 
clivity to liquefaction, of which we have un- 
queftionable witneffes. And therefore, it need 
not appear incredible, that other heaps or ag- 
gregates of corpufcles much lighter than thefe, 


though heavier than thofe of the air, may have’ 


all their parts fo minute and fitted for motion, 
that the wonted agitation of the air may not 
only about noon, but at all other times of the 
day, keep them in motion, ahd thereby in the 
{tate of fluidity. , 


SECT. X. 


Awnp here I muft add, that it was not alto- 
gether without caufe, that I lately took notice 
of the fhapes as well as the fizes of bodies, in 
reference to their fitnefs to conftitute fluid ones. 
For though IT be not fure, but that in thofe 
bodies, as fal-armoniac, antimony, €@¢c. which 
are by the fire fublimed into flowers rather than 
diftilied into liquors, the magnitude of thie 
component corpufcles may not be a hinderance 
to the fluidity of the body they conftitute; yet 
this feems as probably referable to‘their figure, 
unapt for the requifite motion, as to their bulk. 
Arid I have {ometimes made to this purpofe 
this expetiment ; that by flowly diftilling oil- 
olive per fe in a glafs-retort, (placed in fand) 
I found, as I expected, that about the third 


part of the oil, which was driven over into the. 


receiver, did there coagulate into a whitifh 
body almoft ‘ike butter. So that although it 
feemed manifeft’ by the ftrong fmell and very 
piercing tafte of this white fubftance, that the 
oil, which afforded it, had its particles, as it 
were, torn in pieces; and though diftillation 
be wont to obtain liquors even from confiftent 
bodies; yet in our experiment of a concrete, 
thatis naturally fluid, the diftilled liquor it felf 
proves not to be fo: of which no caufe feems 


more obvious, than that the newly-acquired 


fhape of the diffipated parts of the oily cor- 
pifcles makes them unfit for motion ; either 
abfolutely fpeakirig, or at leaft in refpect of 
One another, by making them lefs pliant than 
formerly, or giving them a figure more eafy 
to be entangled with the neighbouring cor- 
pufcles, or elfe by making their furfaces lefs 
{moath and flippery than before. | 
t 


SECT. XL 


Bur to return thither, whence we have di- 
erefied, and mention fome more familiar ex; 
amples of the conducivenefs of the {mallnefs of 
a body’s disjoined parts to its fluidity, we may 
take notice, that of bodies; that confift of in- 
coherent parts, and are made up, as it were, 
by aggregation, thofe de ceteris partibus, in 
their, being poured out, moft refemble liquors, 
that are the f{malleft; as would appear upon 
the emptying of feveral facks, the one of ap- 
ples, the other of walnuts, the third of filberts, 
the fourth of corn, the fifth of fand, and the 
fixth of flour. 

ConFEecTIoNnERS alfo, cooks, and others, 
that make much ufe of whites of eggs, will 
eafily reduce thofe clammy and vifcous bodies 
into a thin and fluid fubftance, to which, for its 
affinity with water, many give the fame name: 
and yet this difference of fluidity being effect- 
ed only by long and fkilfully beating the mafs 
with a whifk, or even with a fpoon, feems to 
be produced but by pulling afunder the parts, 
(which, perhaps, before werelong and fomewhat 
twined )and breaking them into fhorteror leffer, 
and confequently more voluble ones. And I 
remember, I have feen a good quantity of that 
jelly, that is fometimes found on the ground, 
and by the vulgar called a ftar-fhoot, as if it 
remained upon the extinction of a falling ftar, 
which being brought to an eminent phyfician 
of my acquaintance, he lightly digefted it in a 
well-ftopt glafs for a long time, and by that 
alone refolved it into a permanent liquor, which 
he extols as a fpécifick’ to be outwardly applied 
againft wens. ~ 


SEC T. XI. 


Anp here we will fubjoin an obfervation 
afforded us’ by the art of cafting, which has 
fometimes yielded us a not unpleafant diver- 
fion. It is obferved then by goldfmiths well 
verfed in that art, (and has been recommended 
to me by an artificer eminently fldlful in it) 
as one of the chief remarks belonging to it; 
that when any fuch curious work of filver is 
to be caft, as requires, that the impreffion of 
hairs or very flender lines be taken off by the 
metal, it is not enough, that the filver be barely 
melted; but it muft be kept a confiderable 
while in a ftrong fufion: for if it be too foon 
poured out, the figure it will make will be bur 
blunt ; whereas if it be kept a competent time 
in fufion, the matter becoming thereby more 
liquid as well-as hotter, will be thin enough ta 
run into the {malleft cavities of the mould, and 
fo receive a figuration even from the delicateft 
of them. Whence it may probably be deduced, 
that fome bodies already fluid may, by a fur- 
ther comminution of their parts, “be made yet 
more fluid. The like increafe of fluidity may 
be obferved ih fome other fluid bodies, efpeci- 
dilly. unétuous ones, as turpentine, oil, €c. 
when heat begins to break as well as agitate 
their parts. 

T May elfewhere have occafion to mention, 
how, by the operation of the fire, the cryftalline, 
falt of urine may be reduced without addita- 
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ments to a {trong and ponderous liquor: 
though in this, as perhaps alfo in fome of the 
former inftances, it is not unlikely, that (as we 
may hereafter more particularly declare) there 
may concur to the produced change of con- 
fiftence fome alteration in the figure of the cor- 
pufcles, whereof the firm body confifted. 
Anp if that be true, which He/mont in feveral 
places affirms of his prodigious liquor, alka- 
heft, it is poffible to turn plants, animals, {tones, 
minerals, metals, or whatever kind you pleafe 
of confiftent body here below, into a liquor 
equiponderant to the refolved concrete : which 
(if granted) feems to argue, that the moft folid 
body, by being divided into parts {mall enough 
to be put into motion by the caufes, that keep 
thofe of water and other liquors in agitation, 
may become fluid bodies. And this intima- 


tion I fhall add for the fake of philofophers, 


that barely by long digeftions, (and much more 
if they be helped by feafonably-repeated diftilla- 
tions) in exa¢tly ftopt veffels, and a due de- 
gree of heat, there may be made in the parts 
of many bodies; both vegetable and animal, fo 
great a change from the ftate of confiftence to 
that of fluidity, as thofe, that contenting thém- 


‘felves with ordinary courfes of chymiftry, have 


not had a peculiar curiofity for trials of this na- 
ture, will not be forward to expect. SO 


SECT. XII. | 

Tue fecond of the above-mentioned three 
conditions is,,that there be ftore of vacant 
{paces intercepted betwixt the component -par- 
ticles of the Huid body, or at leaft about thofe 
of them, that are fuperficial: for without this 
there will not be room for each of the corpufcles 
to continue its agitation upon the furfaces of 
the neighbouring ones; and there would be no 
ceffion of any, becaufe there would be no place 
unpoffefled for the impelled corpufcle to be 
‘received in. But when I fpeak of vacant 


fpaces, ordinatily, (ifnot always) requifite to be 
“intercepted betwixt the particles of Auid bodies ; 


‘I intend not to determine, whether or no fuch 
fpaces fhould or may be vacuities properly fo 


‘called; it being commonly fufficient to this fe- 


cond condition of a fluid body, that in the 
little fpacés intercepted between thofe that ei- 
ther are, or at Ieaft are confideged as folid parts, 
there be none but fuch as will eafily yield to 
them, and cannot confiderably refift the free- 
dom of their motions. _ 7 
Wauricn being premifed to keep this con- 
dition from being miftaken, we may in confirma- 
tion of it take notice, how fnow, which at its 
firft falling is ofa loofe and open texture, does 
eafily yield to the impreffions of the hand: but 
when by being ftrongly compreffed and formed 
into balls, the little icy bodies it confifts of are 
brought into a clofer order, and many of them 
thruft into the little fpaces formerly poffeffed 
only by the yielding air, they become unable 
“to give way to the motions of our hand as be- 
fore, but compofe a hard and refifting body. 
We fee alfo, that when water is ftrongly forced 
ymto and kept compreffed ma bladder, fo that 
its exteriour particles have not about them as 
So < yielding air to give way to them, 
ox. I, 


when they fhould, according to their wont, 
fwell about the fides of the bodigs that endea- 
vourto prefs it inwards, it emulatesa hard body, 
and refifts fuch moitons as otherwile it woul't 
readily yield to; unlefs a more eafy ceffion be 
occafioned by the retching of the moiftened 
bladder it felf. 

Anp Ichufeto inftance in a bladder diftended 
with water, rather than in one full of air, be- 
caufe, though this latter will alfo emulate a 
hard body, yet inthis cafe the tenfion of the 
bladder ‘would perhaps be afcribed to a kind of 
fpring, which divers experiments have taught 
us to belong to the air: whence it might be 
faid, that fince the inclofed air will fuffer it felf 
to be thruft inward a good way, though it 
will quickly when permitted fly out again; the 
hardnefs of’a well-blown bladder proceeds ‘nét 


‘from want of the rooms requifite to the ceffion 


‘of the aérial' corpufcles,-but to the motion of 
reftitution natural fo them; when like an in- 
numerable company of little bows or {prings, 
being bent by the force, that comprefies the 
fides of thie bladder, they-do, as foon as it 1s 
taken off, ftretch themfel¥ts‘out again (fome 
one way, fome another) as far as is per» 
mitted themi by the imprifoning bladder, which 
they thus evety way keep ftrongly diftended. 
Bur'this having of vacant f{paces, or fome 
yielding matter about the corpufcles of.a fluid 
body, feems requifite to its being fo, but as 
what ina fchool-term one may call a Removens 
‘probibens, I'mean, only as it obviates that im~ 
‘pedimentto their'motion, which exquifite ful- 
‘nefs may be conceived to give to the various 
glidings amonpft themfelves of the parts of 
a body fuppofed to be perféctly of the fame 
hardnefs’ or foftnefs, or, if you pleafe, alto- 
gether equally difpofed or indifpofed to yield 
to one another. And although in fuch bodies, 
as water, ‘wihe; Oil; quickfilver, and the like, 
that are- generally agreed upon to be fiuid 
liquors, it‘ will I prefume ‘be granted, that 
‘this fecond condition we have been fpeaking af 
may take place; yet 1 will not fay, that it were 
altogether abfurd to queftion, whether there 
may not be a portion of: matter confifting of 
parts fo minute, and fo agitated, and confe- 
quently fo eafy to be either crumbled into yet 
{maller parts, or fqueezed into any figure as 
occafion requires, that they may inceffantly 
change places among themfelves, and thereby 
conftitute a moft fluid body, without any va- 
cuities, receptacles, or yielding matter about 
them, unlefs perhaps it be about the exteriour 
parts of thofe of them, that from time to time 
happen to be the fuperficial corpufcles of this 
thinneft liquor. But though we have faid, 
that this may be queftioned without abfurdity, 
yet it will not fo much concern us in this place 
to examine, whether the affirmative may be ra- 
tionally maintained, as to proceed to confider 
what is farther requifite to that {tate of matter 
we are now treating: of, efpecially the qualifi- 
cation yet. unmentioned feeming to be the prin- 
cipal of all. 


SECT. XIV. 
For the third and chief condition of a fluid 
Rrr body 
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body is; that the particles it confifts of be a- 
gitated varioufly and apart, whether by their 
own innate and inherent motion, or by fome 
thinner fubftance, that tumbles them about in 
its paflage through them. For this feems to 
be the main difference betwixt folid ice and 
fluid water, that in the one the parts (whether 
by any newly acquired texture, or for want 
of fufficient heat to keep them in motion) be- 
ing at reft againft one another, refift thofe en- 
deavours of our fingers to difplace them, to 
which in the other, the parts being already in 
motion, eafily give way. For whereas in the 
ice, every part a¢tually at reft muft by the 
law of nature continue fo, till it be put out of 
it by an external force capable to furmount its 
refiftance to a change of its prefent {tate; in 
water each corpufcle being actually (though 
but flowly) moved, we need not begin er pro- 
duce a new motion in it, but only byafs or di- 
rect that, which it has already, which many fa- 
miliar inftances manifeft to be a much eafier 
tafk. From this agitation of the {mall parts 
of liquors it comes to pafs, that thefe little bo- 
dies, to continue their motion, do almoft in- 
ceffantly change places, and glide fometimes 
over, fometimes under, and fometimes by the 
fides of one another. Hence alfo may be ren- 
dered a reafon of the foftnefs of fluid bodies, 
that is, their yielding. to the touch: for the 
particlés that compofe them being {mall, in- 
coherent, and varioufly moved, it can be no 
difficult matter (as we lately intimated) to 
thruft them out of thofe places, which being 
already in motion they were difpofed to quit, 
efpecially there being vacant rooms at hand, 
ready to admit them as foon as they are dif- 
placed. And hence it likewife happens, that 
thefe little bodies muft be very eafily moveable 
any way upon the motion of the mafs or li- 
quor, which they compofe; and that being very 
{mall, and moving fo many ways, they cannot 
but (according to Ariffotle’s definition of things 
fluid) be very unfit to bound themfelves, but 
very eafy to be bounded by any other firm 
body; for that hinders them from {preading 
any further: and yet to continue their various 
and diffufive motion as muchas they can, (efpe- 
cially their gravity, at leaft here about the earth, 
equally depreffing and thereby levelling as to 
fenfe their uppermoft fuperficies) they muft 
necefiarily move to and fro, till their progrefs 
be ftopped by the internal furface of the veffel, 
which by terminating their progrefs (or mo- 
tion toward the fame part) does confequently 
neceffitate the liquor thofelittlebodies compofe, 
to accommodate it felf exactly (for aught the 
eye is able to difcern to the contrary) to its 
own figure. 
SECT. XV. 
Tuts fhort and general account of fluidity 


may, we hope, be as well further explicated and 
illuftrated, as confirmed, by the following in- 


-ftances and experiments; and therefore we thall 


forthwith proceed to them. 
Anp it willbe fit to mention in the firft 


place thofe, that are affordedus by the body our 


author treats.of, falt-petre; they having océa- 
fioned our writing about this fubjedt. 
SALT-PzTReE then may be made fluid two 
feveral.ways, either by, or without a liquor: 
By the intervention ofa liquor it puts on the 
form of a fluid body, when being diffolved in 
water or aqueous jaices, it is not by the eye 
diftinguifhable from the folvent body, and ap- 
pears as fluid as it; which feemis to proceed 
from hence, that the agitated particles of the 
water piercing into the joints or commiffures 
of the corpufcles of the falt, do disjoin them, 
and thereby divide the nitre into parts fo {mall, 
that it is eafy'for thiofe of the water, wherewith 
they are affociated, not only to fupport them, 
but move them to atid fro: whence it comes 
to pafs, that thefe particles be fo {mall; and 
{winithing fome ore way; forme atfother in the 
yielditig body. of water, make no fuck refiftance 
againft the motion either of a man’s hand, or 
other external body, that fttives to difplace 
them, as they did in their faline form. 
_ Bur that with much Jef liquor a nitrous 
body may be rendered fluid, may appear to 
him, that fhall expofe fuck fixed nitre, as our 
author teaches to rtiake, to the moift air of a 
cellar’: for there it will run per deliquium, (as 
chyntifts fpeak) into a liquor;. which confift’s 
of rio miore aqueous particles, than are neceffa- 
ry to keep the faline ones (which fee to be 
much fmaller than. thofe of unanalyzed nitre) 
in the agitation requifite to fluidity. 


SECT. XVI. 


Anp hence we may proceed to confider, 
what fluidity falt-petre is capable of without 
the intercurrence ofa liquor: and this may be 
two-fold. For firft, if it be beaten into an 
impalpable powder, this powder, whien it is 
poured out, will emulate a liquor, by reafon 
that the {mallnefs and incoherence of the parts 
do both make them eafy to be put into motion, 
and make the pores they intercept fo {mall, 
that they feem not at a diftance to interrupt 
the unity or continuity of the miafs or body. 
But this is but an irtperfeét fluidity, bort: be- 
caufe the little grains or corpufcles of falt, 
though eafily efiough mioveable, are not al- 
ways in actual motion; and becaufe they con- 
tine yet fo big, that both they and the fpaces 
intercepted betwixt them are, near at hand, 
pefceivable by fenfe. But if with a ftrong fire 
you melt this powdered nitre, then each of 
the faline corpufcles being fub-divided into I 
know not how many, others, arid thefe infen- 
fible parts being vatioufly agitated by the fame 
heat, (both which may appear by their often- 
timies piercing the crucible after fufion, where- 
in they lay very quietly before it) the whole 
body will appéar a petfect liquor, and be 
thought fiich by any beholder, that fhall judge 
of it but by the eye: arid fuch alfo is the flu- 
‘idify of melted metals, in which, when they 
are brought to fufion in vaft quantities, I haye 
feen the furface waved like that of boiling wa- 
ter, and fometimes parcels of liquor thrown 
up a pretty way into the air. And not onl 
firé, and other actually and manifeftly hot bo- 

dies, 
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dies, ate able to makefome hard ones fluid, but 
it feems, alfo, that fome bodies may be brought 
to fluidity by others, which to the touch appear 
cold, if they be but fitted to change the tex- 
ture of the hard body, and put its inflected 
parts into a convenient motion; as may be 
feen in the chymical experiment of turning 
the brittle body of camphire into an oil for the 
time, by letting it lie upon aqua fortis, which 
perhaps bends and complicates the formerly ri- 
gid particles, and puts them into fuch.a mo- 
tion, that they do as well glide along as fome- 
what twine about each other. And I further 
tried, (not having found it mentioned by the 
chymifts) that camphire may by a dexterous 
application of heat be broyght in clofe glaffes, 
both to flow, and to boil almoft like oil. It is 
true, that thefe liquors taken from the fire quick- 
ly lofe that name, and grow folid again. But 
the durationof a thing is not.always neceflary 
to denominate it fuch; for the leaf of'a tree, for 
inftance, whilft it flourifhes, may be as truly 
green as an emerald, though, the leaf will af- 
ter a while wither and turn yellow, which the 
ftone will never do: and in cold, climates, 
where lakes, &c. at other times navigable, 
are fometimes frozen fo hard, that carts and 
even great ordnance: may fafely be drawn over 
them, ice and water are the one a ftable, and 
the other a liqnid body, notwithftanding that 
the fame portion of matter, which at one time 
is frozen into a hard and folid fubftance, was a 
little before a fluid body, and (now and then 
in a very fhort time) will be thawed into a li- 
quor again. — 


SECT. XVII. 


parts, and fo adds very little to its bulk. 


SECT. XVII. 


But becaufe fome fcruple may poffibly arife 
‘about this matter from hence, that the powder 
of nitre, how fine faever, feems fluid but juft 
whilft itis pouring out, and even then is but 
very imperfectly fo; and that as for fufion, 
that is wont to reduce the melted body toa 
new and permanent ftate, as the formerly- 
mentioned powder of falt-petre, which before 
fufion was hut a heap of incoherent particles, is 
by itmade afolidandconfiderably hard body : to 
‘prevent, I fay, or remove fuch fcruples, we 

3 


will fet down one experiment that we long fine 
met with, as to the main, in the fhops of 
ftone-cutters, which, though unregarded by 
them, will excellently ferve to make out whar 
we mention it for. ‘Take then good alabatter, 
or in defect of this; of that white ftene, which 
is well known to our mafons by the name of 
platter of Paris, beat it very fmall, and put as 
many pounds as you pleafe ofthe finely-fearce 

powder into any flat-bottomed (and firft 
well heated) veffel ofbrafs or iron, (bigger or 
lefler according: to the quantity you intend to 
burn.) Increafe the fire by degrees, till it grow 
to be ftrong, and when the calorifick atoms 
fhall havé in fyfficient numbers, pervaded the 
heap of powder, or, if you pleafe; when the 
igneous corpuicles have by their numerous and 
brifk ftrokes upon the veffel. communicated by 
ifs means their agitation to the inclofed pawden, 
and. when by either of thefe ways, or both, the 
fire (which may alfo refolve fome of the more 
{pirituous and exhalable parts, whereof diftilla- 
tion has {hewn me, that alabafteris not deftiru te, 
into vapours) fhall have put the little bodies 
it confifts of into aétual motion, (which will 
be quickly dene) you fhall fee it affume the 
form of a liquor; and boil with numerous 
great and confufed waves juft like a feething- 
pot. find if, whilft it continues in this ftate, 


you ftir it with a ftick, it will not like a heap 


of fand, or, as itfelf would do. at another time, 
refit the motion thereof, but yield thereto 
like a liqupr, apd, like ig, will {eem.to have 
fomething of the nature ofa coherent body.: 
for by ftitring it any thing {trongly near one 
fide of the veffel, you may make the waves 
beat very manifeflly againft the oppofite part 
ofit. And. befides all this, you may obferve 
this fugther refemblance betwixt this boiling 
matter and. a liquor, that. there will fly up out 
of the pot great ftore of fteams like {moke, 
byg that they are white, which will fometimes 
like fmoke afcepd, for aught can be difcerned, 
to the very top of the chimney, and leave its 
Colour upon the places by which plenty of it 
hath paft. Befides, thofe, that make this ex- 

eriment often, as we have taken pleafiure to 
do, may have the opportunity to obferve, 
that when the veffel hias continued fo long over 
thefire, that the contained alabafter relapfes in- 
to the form of a heavy movelefs powder, by 
keeping it a while longer in the heat, it will 
for once at leaft refume the form of a fluid bo- 


‘dy, and bail again as before; the {pirituous 


{teams, whofeavolation promoted the ebullition, 
being not yet quite {pent. And laftly, if 
when it feems moft a liquor, you take up a 
little of it, and, asnimbly as you can, caft it up- 
on a fheet of white paper, it will not at all wet 
it, but immediately difcover itfelf to be a 
movelefs incoherent powder, as it was before 
its being fet over the fire. Whereby it(I hope) 
appears, that a heap or aggregate of fuch lit- 
tle bodies as are neither fpherical nor other- 
wife regularly fhaped, nor {mall enough to be 
below the difcernment of the eye, may, with- 
out either fufion or being poured out, be made 
fluid barely by a fufficiently ftrong and various 
agitation (from what caufe foever thar cise! 
o 
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of the particles that make it up, and lofe its 
fluidity immediately upon the ceafing of it. 

T'uus have we.feen, how very much it con- 
duces to the making of a body fluid, that its 
{mall parts be a€tually moved. But whence this 
motion proceeds, we fhall not at prefent ven- 
ture to determine. For though in the exam- 
‘ples newly mentioned, and fome others, moft 
men will be forward to afcribe the motion pro- 
duced in the parts of the fluid bodies there 
mentioned, to the action of the fire, whereunto 
they were expofed; yet what it is, that puts the 
parts of fluid bodies in general into the motion 
requifite to make them fuch, is a queftion, of 
which the true refolution indeed were very de- 
firable. But the full debate of it will not, I hope, 
be here expected from me, whilft I am writing 
but notes, fince it would engage me to difcufs 
two or three of the difficulteft as well as the 
amportanteft controverfies belonging to natural 
philofephy. For firft, I fhould be obliged to 
‘confider whether motion, or a propenfity to it, 
be an inherent:quality belonging to atoms in 
general, and not -lofable by them; or whether 
all motion is communicated by impulfe from 
one body to another. And fince thofe, that of 
late have taught, that all vifible liquors, as water, 
oil, quick-filver, &?c. owe their Huidity chiefly 
to the agitation of fome thin and reftlefs matter, 
which inceffantly permeates them, do deduce 
the neceffity of fuch an ethereal fubftance prin- 
cipally from the impoffibility, that there can be 
any vacuum properly fo called in the univerfe, 
wherein yet are very many fpaces unpoffeffed by 
either air or groffer bodies than it: the examf- 
nation of this fubtile matter would draw on the 
confideration of the nice controverfies, that per- 
plex philofophers concerning emptinefs, which 
it were more difficult for us to examine in few 
words, than it is neceffary for us to meddle 
with them in this place; fince not writing of 
the firft principles of phyfiology, but of fluidity, 
which is but a fecondary or derivative quality 
(if I may fo call it) it feems fufficient to give a 
notion ofit, that we deduce it not from the‘un- 
intelligible fubftantial form of the fluid bodies, 
but from thofe fimple and general affections of 
matter, the figure, fituation, and motion of 
its {mall parts. 


SECT. XIX, 


WuereErore declining to add any thing 
in this place to what we have otherwhere dif 
courfed concerning the origin of motion, and 
the poffibility or impoffibility ofa vacuum; we 
will proceed to take notice, that there is one 
thing more, which we may learn from falt-petre 
touching the nature of fluidity, and that is the 
diftinétion betwixt a fluid body and a wetting 
Jiquor, which are wont, becaufe they agree in 
many things, to be confounded, but inconfi- 
derately enough: for. though every wetting li- 
quor be fluid, yet every fluid body does not 
wet. The air, the zther, and even flame it 
felf may be properly called fluid bodies, ac- 
cording to the notion of fluidity hitherto made 
out, and yet will fcarce by any man be called 


moift liquors; and falt-petre, whilft in fufiony 
is really a liquor, and fo is every melted me- 
tal; and yet thefé wet not the bodies they 
touch, as do water and other wetting liquors, 
which are fluid bodies with this peculiar qua- 
lification, that they ftick to and moiften the 
dry bodies, which they touch (or at leaft a- 
bound with fome parts, which being feparated 
from the reft and reduced to a liquor, will do 
fo.) And, according ‘to this notion, methinks, 
it may be conceived, that the humidity of a 
body is but a relative thing, and depends 
chiefly upon the congruity or incongruence of 
thecomponent particles of the liquorin reference 
to the pores of thofe particular bodies, that it 
touches: for, fometimes the little eminencies 
and pores of the furface of the dry body, on or 
againft which th¢ liquor flows, are of fuch mag- 
nitudes and figure, that the particles of the - 
quor find admittance into thofe pores, and are 
detained there (by which means they ufually 
foften it ;) and fometimes the pores and afperities 
of the dry bodies furface are fo incommenfurate 
in bignefs and figure to the particles of the li- 
quor, that they glide over the furface, without 
{ticking or adhering firmly to any part of it. 
This’ may be exemplified in quickfilver, 
whith cannot be faid to be a- humid body in 
refbect of our hands or clothes, or of almoft 
all other bodies of the world, upon whofe fur- 
faces it will roll without leaving ‘any of its 
particles lodged in their pores, of faftened to 
their little eminencies, whence it is called by 
vulgar chymifts, the water, that wets not the 
hands: but in reference to divers metals, ef- 
pecially gold and tin, quickfilver may be faid 
to be a humid liquor, for it infinuates it felf 
into their pores, and thereby mollifies their 
bodies, as other liquors do thofe, that are 
moiftened by them. And even water, that 
wets almoft all other animal and vegetablé, 
anid many mineral bodies, befides that it is 
commonly enough obferved to ftand in almoft 
globular drops upon cabbage-leaves, feems not 
a humid liquor in selation to the feathers of 
ducks, fwans, and other water-fowl; whom 
nature having defigned to fly fometimes in the 
air, and live fometimes in the water, the pro- 
vidently makes their feathers of fuch a texture, 
that they do not, like the feathers of divers o- 
ther birds, admit the water, which imbibed 
would make them unfit for the ufe of flying. 
And it is obfervable, that upon the change of 
texture in a liquor, it may be brought to ftick 
to the furface of a body, to which before it 
would not adhere; as may appear by this, that 
though quickfilver alone will not ftick to glafs, 
yet if there be mixt with it a due proportion 
of lead, tin, and tin-glafs, though neither of 
them will adhere to glafs, yet their liquid mix- 
ture (as we have often tried and elfewhere * 
eae readily will, even without the affiftance 
of heat. 


SECT. XxX. 
Ir it be objected, that this various agitation 
of the infenfible parts of water and refembling 
bodies, 


* The writing here referred to, is the fecond tam: of The Ujefuluefs of Experimental Philofophy, which fhould have 


arneared before the {pecimens, 
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bodies, wherein we make the nature of fluidity 
chiefly to confift, is but an imaginary thing, 
and but precarioufly afferted,, fince by our own 
confeffion they are fo fmall, that the particles 
themfelves, and more, the diverfity of their 
motions are imperceptible by fenfe, which re- 
prefents water, for example, to us as one con- 
tinued body, whofe parts are at perfect reft: 

Ir this, I fay, be urged againft our doétrine, 
we fhall not deny the objection to be plaufi- 
ble, but muft not atknowledge it to be un- 
anfwerable. | 

For of the feeming continuity of water and 
other liquors this may be the reafon, that the 
particles, whereof the liquor confifts, being too 
{mall to be vifible, and being not only voluble, 
but in a¢tual motion, the pores or vacant {paces 
intercepted between them muft alfo be too 
little to be difcerned by the eye, and confe- 
quently the boay muft appear an uninter- 
rupted or continued one: not to mention, that, 
were the parts of the liquor Jefs minute, their 
fhifting of places would hardly be perceived by 
the eye, each difplaced corpufcle being imme- 
diately fucceeded by another like it. It is true, 
that a heap of grains of nitre, though upon its 
effufion out of the veffel ic fomewhat emulates 
a fluid body, does yet, when it refts in the vef- 
fel, appear to be but an aggregate of many 
little incoherent bodies heaped up together; 
becaufe the intetvals or holes left betweén 
them are great enough to affect the fenfe: but 
if the fame falt be reduced into an alcohol (as 
the chymifts fpeak) or impalpable powder, the 
patticles and intercepted ipaces being then ex- 
tremely leffened, the body they make up will 
much more refemble an intire mafs, though it 
be looked upon from a nearer diftarice ; and 
fo when this powder is by the fire further 
broken into parts incomparably {maller than 
thofe of the powder, and which confequently 
intercept fuch extremely little pores, that rot 
only falt-petre, but fome metals, and even gold 
it felf, (from which it will not be fuppofed that 
any, thing exhales to leffen it) are by fome af- 
firmed. (for I have not my felf diligently enough 
obferved it, and do yet doubt it) to take up 
rather lefs than more room melted than cold, 
why fhould we not grant, that thefe pores may 
be little enough, not any where to difcontinue 
the body as to fenfe? 


S°E CrP Cee. 


_ wo that the incoherent parts of fluid bo- 
‘ dies are alfo diverfly agitated, fome this way, 
and fome that way, though the fenfe cannot 
difcern it, may be proved by their fenfible ope- 
rations *. For without fuch local motion, how 
could the particles of water pierce into the re- 
cefles of bodies, and occafion thofe putrefactive 
alterations that are wont to be imputed to fu- 
perfluous moifture? and how comes it elfe to 
pafs, that aqueous liquors fo readily diffufe 
themfelves into, and fo exquifitely mingle with 
one another? as we fee when red and white 
wine are in a trice confounded into claret: and 
Vout. I. 


without this various agitation of the parts of 
water, how could it be, that lumps of {ugar or 

falt caftinto it fhould quitkly be fo perfectly 
diffolved in it, that the lumps themfelves to- 
tally difappear, and the diffociated parts are car- 
ried about every way by thofe of the water; 
even from the bottom to the very top? As is 
evident particularly in fea-falt, which when the 
fuperfluous liquor is fufficiently exhaled, begins 
vifibly to céagulate, not at the bottom, but 
upon the fuirface of the water; and not only 
falt; but even gold it felf, though the heavieft 
of bodies, may have its parts fo fcattered by 
the agitation of thofe waters, as experience has 
taught us, and as you may eafily try by put- 
ting a little of the folutidn of gold, made in 
aqua regis, into fifteen or twenty times as much 
fair water, which will all thereby be imine- 
diately ennobled with a golden colour. That 
thelitrle bodies, whereof flame confifts, are fierce= 
ly agitated, appears oftentimes even to the eye; 
and will fcarcé be denied by him, that confiders 
the operations of it, and the vivid beams it 
darts round about it againft the neighbouring 
bodies. And that the particles, that compote 

our common air, are allo very diverfly agitated, 
we may be induced to believe by fundry par- 

ticulars. As firft, by thdfe little moats; that 

frorn a fhady place we fee fwimming up and 

down in the fun-beams, and by the tremulous 

motion, which that of fwartns of little bodies 

in the air feems to impart to diftant objects 

looked on after fun-rife through a good fele- 

{cope, (and which by the bare eye in hot wea- 

ther may be often difcovered by certain very 

dilute fhades, which feem to tremble upon the 

walls of high-roofed halls and churches, and 

other fpacious buildings.) Next, (and more 

eafily) by this, ‘that if: you take fait of tartar, 

firft brought to fufion; and place it ina céllar; 

or even in an ordinary room, it will in a fhort 

time (now and then in a few minutes) begin 

to relent, and have its furface foftened by the 

imbibed moifture of the air, wherein if it be 

left long enough, it will totally be diffolved 

into clear liquor ; which would not be; if the 

moift vapours that help to conftitute the air, 

did not move to and fro every way, and were 

not thereby brought to the fale; and enabled to 

infinuate themfelves into its pores; and by that 

means diffolve it, and reduce it with themfelves 

into a liquor. 

ANp even in fummer, when the air is wont 
to be much dryer than at other feafong of the 
year, Ohne may quickly difcover, that there are 
in the air ftore of aqueous corpufcles, moved 
fome one way and fome another; by the expe- 
riment of putting into a.drinking-glafs, for 
want of ice and {now, fome beer or wine actu: 
ally very cold: for thereby, after a while, the 
outfide will appear all bedewed with little drops 
of liquor; which feems plainly to be no other 
than the aqueous fteams, that {wimming ne and 
down in great multitudes in the air, are by ity 
agitation towards all parts carried, as every 
other way, fo to the fides of the glafs, and be- 

Sit ing 


* The author now meine, that fomething concerning the various motion of the parts of fluid bodies, which hé. 


has but touched upon, has 


een, thovgh but briefly and without experiments, yet excellently explained in a mea- 


themiatical way by Monfieur des Cartes in the 56th and 57th articles of the fecond part of his principles, thinks fit to 
. refer the inquifitive reader thither for fuller fatisfaction abo ut that particular. 
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ing the¥e condenfed by the coldnefs of that 


-{mooth body, turn into vifible and palpable 


water. And, if] much mif-remember not, it 
was one Of the circumftances of the laft expe- 
riment of this kind we have had occafion to 
take notice of, that the drops, that faftened 
themfelves to the outfide of the glafs, purpofely 
left in part unfilled, reached either not at all, 
or very little further than the furface of the 
liquor within the glafs, whofe coldnefs as it 
feems did not infrigidate thofe upper parts of 
the glafs, to whofe level the liquor it felf did 
not reach. To which I could eafily add argu- 
ments to prove, that the drops we have been 
{peaking of proceeded not from the tranfuda- 
tion of the liquor within the glafs, if I thought 
it worth while to difprove fo unlikely a con- 
jeCture. But inftead of that I fhall only inu- 
mate, that from this experiment ufeful hints 
may be taken both theorical and practical, and 
particularly, that a reafon may, perchance, be 
given of a ftrange way of catching a falt and 
liquor out of air, barely by glafs-veffels of a 
peculiar and fkilful contrivance. Much of 
what we have lately faid will, I prefume, be the 
lefs wondered at, if we fubjoin what experience 
has taught us, that it is not dificult by the 
help of a convenient furnace and fit veffels to 
make that ponderous metal, lead, afcend to a 
good height in the open air, in the form of a 
copious {moke: fuch a fmoke we difcerned 
after a while to be carried fo many ways by 
the aérial corpufcles, that it met with in actual 
motion, that it was foon difperfed fo far as to 
difappear : which perhaps will be thought fome 
confirmation of what we formerly delivered, 
when we taught, how much the being divided 
into very minute parts may conduce to the 
fluidity even of ponderous bodies. 


SECT XXII. 


Anp though quickfilver be, excepting gold, 
the heavieft known body in the world, yet 
when it is reduced into vapour, it feems to be 
carried to and fro like the other terreftrial par- 
ticles, that fwim up and down in our air: for 
I remember, that an expert gilder not long fince 
complained to me, that if when he evaporated 
quickfilver, he forgot to take off his rings from 
his hand, though they touched not the quick- 
filver whilft it was in a body, the roving fumes 
would oftentimes faften upon the gold in fuch 
plenty, as would put him to much trouble to 
get them off from his rings; one of which he 
fhewed me, that he had lately thus whitened, 
and as it were filvered over with mercurial 
fumes, and was then to reftore to its native 
yellow. 


SECT. 2X0Ir 


Bur let us return to vifible liquors, and en- 
deavour to prove almoft ad oculum, as they 
fpeak, that their infenfible parts may be every 
way agitated, though their motion be but fel- 
dom vifible to us. Take then what quantity 
you pleafe of aqua fortis, and diffolve in it as 
much as you pleafe of ordinary coined filver, 
(it not being neceffary for this experiment that 


it be refined) and pour the coloured folution 
, - 7 


into twelve or fifteen times as much fair water, 
and then decant or filtrate the mixture, that it 
may be very clear. If you look upon this li- 
quor, the parts of it will feem to be all of them 
as perfectly at reft as thofe of common water ; 
nor will your eye be able to diftinguifh any 
corpufcles of filver fwimming in the liquor: 
and yet that there are fuch metalline corpufcles 
agitated to and fro with and by thofe of the 
water, will quickly appear, if you immerfe into 
it a flatted piece of clean copper, for by that 
time you have held it two or three minutes of 
an hour (perhaps not fo long) in the liquor, 
you fhall fee the particles of filver, that were 
roving up and down the liquor, faften them- 
felves in fuch fwarms to the copper-plate, that 
they will appear in their native hue, and cover 
it, as it were, witha loofe cafe of filver, which 
may be eafily fhaken off in the form of a me- 
talline powder: and if feveral fuch plates be 
left all night, or for a competent number of 
hours, in the bottom of the veffel, you may 
the next day find all the particles of filver,that 
were difperfed through the whole body of the 
liquor, fettled upon or about them; the deep 
bluifh green tincture you will difcover in the 
water proceeding only from fome little parts 
of the copper-plates, and of the alloy of the 
coin, diffolved by the faline particles of the a- 
qua fortis. And I remember, that, to compleat 
the experiment, I have fometimes made even 
thefe fall to the bottom of the veffel, by leaving 
a lump or two of fpelter there for two or three 
days: for, not only thofe metalline corputcles, 
that were juft over or near to the determinate 
place, where I put the fpelter, but alfo all the 
re{t, into how remote parts foever of the liquor 
they were diffufed, did fertle upon the fpelter, 
as appeared both by its increafe of bulk, and 
by their leaving the water clear and colourlefs; 
which plainly feems to have proceeded from 
hence, that the particles of the water were reft- 
lefly and every way agitated, and fo by fre- 
quently gliding along the furface of the {pelter 
they mu any thither of the corpufcles of 
copper mingled with them, fome at one time 
and fome at another, till at length all were 
brought to it and detained there. 


SECT. XXIV. 


Tuat of the particles of fpirit of wine, 
and fuch like inflammable liquors drawn from 
fermented juices, though they feem to the eye 
to be at reft, a good many do yet move con- 
fufedly and very nimbly, 1 remember I have 
long fince manifefted by an eafy and ocular 
proof, which I devifed about ten or twelve years 
ago, when (being yet fcarce more than a boy) 
I Arft began to confider what fluidity might be. 
The experiment, as I writ it down, with all the 
circumftances and obfervations relating to it, I 
have not now by me; but having divers times 
been defired to fhew it to learned men (phyfi- 
cians, mathematicians, and others) I cannot 
have forgotten thofe phenomena of it, that are 
the moft pertinent to our prefent fabject. Sup- 
pofing then, that in pure fpirit of wine, befide 
the aqueous parts that glide foftly along each 
other, there are {tore of volatile and fpirituous 

“i corpuicles, 
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corputcles, whofe agitation is ftronger, I let 
fall (from a pretty height, that it might be bro, 
ken into {mall draps by its fall), into any wide 
mouthed glafs filled with this liquor, (which 
miuft not be over dephlegmed, left the oil fink 
in it) a little common oil or fpirit of turpentine, 
which I therefore made choice of, becaufe its 
tenacity, greater than that of the chymical oils 
of fpices, makes it, that it will neither mingle 
with fpirit of wine, nor fpread it felf, as divers 
other diftilled oils will, upon the furface of it, 
but keep it felf in the form of round drops, 
whofe fhape facilitates their motion: The oily 
drops then fwimming at the top of the fpirit of 
wine, will be, by the diforderly rovings of the 
agile parts of it (which hit againft them little 
globes, as the vinous fpirits afcend to exhale) 
made to move reftlefly to and fro in an irregular 
manner, the'drops fometimes bearing up to one 
another, as if al] or moft of them were prefent- 
ly to anite into one body, and then fuddenly 
falling off, and coptinuing to fhift places with 
one another, after a manner pleafant and ftrange 
enough to them, that never before faw the ex- 
periment: and this.dance will continue for half 
an hour or an hour, (or a fhorter or much lon- 
ger time, according tothe quantity and {brength 
of the liquor) till the fpirituous parts being 
flown away, the drops being no longer im- 
pelled lie at reft upon the difpirited liquor, as 
they would upon common water. And where- 
as the nimble motion of the drops might be ful- 
petted to proceed from fome fecret contrariety 
in nature betwixt the oil of garpentine aad 4pi- 
rit of wine; befides, that I could eafily fhew, 

that thofe two liquers have no antipathy, I 
not only tried the experignent with another in- 
flammable liquor than fpirit of wine, but (if I 
much mifnremember not) found, as I expefted, 
that Jittle pieces of chopped dtraw (fuch both be- 
ing di¢ht and not eafily imbibing moifture) be- 

ing gently Jet fall upon the {pirit of wine, 
were In.a tumultuous manger carried to and fro 
upon the furface of it; though I am net fune, 
but that the motion of the oily drops may be 
in part due tofome paatial olution made of 
them by the vinous fpirit, which during that 
actien may tumble them to and fro; not toadd, 
that I have, by fome trials, been tempted to fui- 


pect the air may have fome inteneft in the mo-- 


tion of thedrops. However, I have meption- 
ed the recited experiment, not as if I thoughr 
that either it or fugitive fpirit of wine were fit 
¢o teach us the nature of fluid bodies in general, 
but to fhew by-an ocular example, that there 
may be a quick and inteftine motion in fome 
parts of a liquor, nocwithftanding that the wor 
aflifted eye-can-difcern no fuch matter. I fhatl 
mot here selate, how having caufed to be ‘her- 
imetically fealed up fomejof thefe liquors in a 
elafs, to try how Jong the .exttavagant dange 


of the dreps would Jaft, when the more 


fpiritugus parts of the vinous liquor .cauld 
mot exbale, my veffel was foan brdken with- 
out any difcernible violence. ‘Nor fhall i 
now take notice of any of the other phano- 
mena of our experiment, partly, becanfe J have 
‘elfewhere mentioned ,moft ofthem; and partly, 


* An Hiftorical Dialogue about Flame. 


becaufe I think it more pertinent to our prefent 
theme, to obferve, that this unfgen agitation of 
the minute parts will not only hold in light 
and {pirituaus liquors: for, that the infenfible 
parts even of the heavieft liquors themfelves 
are alfo in actual motion, though many may 
think it unfit to be believed, will follow from 
what has been already delivered concerning the 
nature of fluid bodies, as fuch; and may be 
confirmed by this, that whereas three of the 
heavieft liquors,we yet know of, are quickfilver, 
oil of tartar per deliquium, and oil of vitriol ; 

that firft-named will even in the cold penetrate 
into the pores of foliated gold, and deftroy the 
texture of that clofeft of metals: the liquor alfo 
of falt of tartar will in the cold draw tinctures 
fram feveral bodies, and we haye endeavoured 
to evince the agitation of the parts of oil of 
Vitriol, not oply by fhewing, how in the cold 
it would correde divers metals, but by cafting 

little pieces of camphire into jt, which without 
the affiftance of the fire were made liquid by 
jt, and appeared like fo many drops of ojj, 

And he, that yet doubts, whether the parts of 
thefe twa oils (as chymifts abufiyely cal! them) 

how ponderous foever they be, are fiercely agi- 

tated or no, may probably be foon fatisfied by 

fhakine’ an ounce or two of each of them to- 

gether, and obferying the heat, hiffing, ebul- 
lition, and fparkling, that will fuddenly enfue 

upon their being blended. 


SECT. XXV. 


But here we muft take notice, that though 
it belong to the nature of fluid bodies, thar 
their parts do eafily shift places ; yet that is to 
be underftood only as to the parts of the fame 
fluid bodies, as water, or of fuch differing 
fluid bodies as are difpofed readily to admit 
each other’s particles, and mingle together, as 
we fee in water and wine. For otherwife 
fluid bodies may be of fuch differing natures, 
that when two or more of them are put to- 
gether, they will not mix, but each retain its 
own diftinét furface; fo that in regard of one 
another, the contiguous bodies do in fome de- 
gree emulate each of them the nature of a con- 
fiftent body: for though it cannot be looked 
upon as a hard body bur a foft, becaufe of the 
eafy ceffion of its fiyperficies, yet it does like a 
compact or confiftent bedy deny to mingle 
permanently with the contiguous liquor or o- 
ther fluid fubftance. And I fomewhat won- 
der, that Lucretius and other Atomiuts fhould 
(at leaft for aught I remember) over-fee this 
obferyation, fince it is obvious enough in.ail, 
which will not mix with water, but float upon 
its furfage: not to mention, that quickfilver 
will not incorporate with any of the familar 
liquors known to the ancients. I had almoft 
forgot, that I promifed at the beginning cf phis 
difcourfe an jnftance concerning flame, which 
J will therefoxe now xecite. - And it is, that 
having by an eafy preparation of copper, by 
the intervention of a little fal-armoniac, (which 
I have already taught in another freatife*) fo 
opened the ybady of that metal, as to make ig 
inflammable; Itaok fome {mall grains of rhis 
| prepared 
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tepared ‘niineral, and put them under the 
wiek of a {trong and actually burning candle, 
whereby (as I expected) they were with the 
‘melted tallow foon carried up to the bottom of 
the flame, and by it fo kindled, that the green 
(not blue) flame of the cupreous body did 
(fomewhat to the wonder of the fpectators) 
burn for a good while (this combuftible matter 
being marvelloufly lafting) diftinét from the 
yellow flame of the candle, as if there had been 
fome invifible partition between them. But to 
return to the unmingleable liquors we were for- 
merly fpeaking of; the caufe, why thefe retain 
their diftinét furfaces, my prefent tafk does not 
oblige me to inquire into: but this I fhall ob- 
ferve in general, that it feems to depend very 
much upon the texture of the particular liquors, 
and perhaps too upon the peculiar motions of 
their minute parts. For I have obferved, that 
though pure fpirit of wine and falt of tartar, 
refolved into a liquor by the moifture of the 
air, will, when put together, retain diftinct 
furfaces, or prefently regain them if you fhake 
the liquors never fo ftrongly together; yet by 
adding alittle fair water to either of them, the 
texture being thereby altered, it will eafily in- 
corporate with the other. And thus aJthough 
that (as I noted already) common fpirit or oil 
of turpentine will not mingle with [pirit of 
wine, yet having had the curiofity to make a 
trial with oil of turpentine abftracted fkilfully, 
and with a very gentle fire, (for otherwife the 
experiment may eafily mifcarry) from melted 
or at leaft well decrepitated fea-falt, we found, 
according to expectation, that though there ap- 
peared no vifible alteration in the oil, yet we 
could eafily by fhaking confound it with pure 
fpirit of wine. Moreover, though lixiviate li- 
quors and oils will not by an ordinary agita- 
tion be permanently joined, yet I have tried, 
that by digefting a good while a folution of 
falt of tartar with oil of almonds, I could re- 
duce them to a foft faponary fubftance: which 
experiment makes fomewhat more to my pre- 
fent purpofe, than the common practice of 
foap-boilers, becaufe I did not, as they, boil 
away the water wherein the lixiviate falt is dif- 
folved, I might add alfo, that if you put one 
part of quickfilver into about four parts of oil 
‘of vitriol, you will find (at leaft if the experi- 
ment proceed always after the fame manner as 
it has done with me) that the two liquors will 
remain diftinét whilft you keep them in the 
cold, but if by degrees of heat you bring the 
oil of vitriol to boil, it will pierce the furface 
of the quickfilver, and by partly incorporating 
with it, reduce it to a fubftance very differing 
from what it was. But becaufe thefe two laft 
experiments may be, with lefs improbability 
than the two that preceded them, referred to 
other caufes, I fhall no farther infift on them, 
but take notice of one thing more concerning 
the difference of fluid bodies. And it is this, 
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I Oxszrvep, that fome of them do not 
only not mingle with others, that are contigu- 
ous to them, but fafhion the furfaces of thofe 
others, and reduce them to determinate fhapes. 


This I have taken pleafure to confider in fomé 
chymical liquors, which I have purpofely put 
together; for inftance, having poured fpirit 
of wine upon oil of tartar per deliquium, (as 
chymifts call it) I found, that the fuperficies, 
wherein they touched each other, was flat, or 
(as to fenfe) parallel to the horizon. But if 
this were done in a very flender or narrow 
glafs, with the mouth unftopped, though the 
lower furface of the fpirit of wine which touch+ 
ed the other liquor appeared very level; yet 
the upper fuperficies, which was contiguous 
to the air, was manifeftly very concave: And 
if to thefe two liquors I did in a broader glafs 
pour oil of almonds, that oil would fink to the 
bottom of the fpirit of wine, (that being well 
rectified) and floating upon the oil of tartar, 
would feparate the two liquors, and both a- 
bove and below retain a flat or level furface. 
But if inftead of oil of almonds, or ano- 
ther expreffed oil, I dropped into pure fpirit 
of wine, fwimming upon oil of tartar, fome 
common oil of turpentine; the oil would ga- 
ther into parcels, (fome of the bignefs of hail- 
fhot, fome as big as fmall piftol-bullets, and 
fome of other fizes) which in cafe they did 
{wim in the fpirit of wine, and touched neither 
of its furfaces, feemed globulous, and conti- 
nued fo (the glaffes being ftopped) for many 
hours: but in cafe they emerged to the upper 
part of the fpirit of wine, as much of them as 
lay immerfed in the fpirit (which was by far 
the greateft part of them) appeared round, 
and continued fo long as I pleafed; the upper 
parts only of thofe little globes appearing to 
have the fame furface with the fpirit of wine. 
And I further obferved, that fome {mall drops 
would, as it were, reft conftantly upon the fu- 
perficies of the oil of tartar, touching it but 
as it were in a point, and continuing to the 
eye fpherical, though the furface of the liquor 
were purpofely now and then fomewhat fhaken. 
But that, which I took fpecial notice of, was, 
that having (upon defign) into pure fpirit of 
wine (for upon common {pirit oil will fwim) 
let fall fome great drops of oil of turpentine, 
they did at firft fink to the bottom of it, and 
lie upon the furface of the oil of tartar almoft 
like hemifpheres, whofe convex part was all 
above the oil of tartar; but after a while they 
were, as I expected, preffed on all fides and 
fafhioned into round bodies (yet a little more 
protuberant at the fides than the top) which 
feemed fcarce to touch the furface of the oil of 
tartar on which they leaned. Divers other 
obfervations of this kind were afforded me 
by fome peculiar mixtures, that I made of 
chymical liquors: but not having the leifure 
to fet them down, much lefs to inquire into 
their caufes, I fhould fcarce have mentioned 
what I have already delivered (efpecially fince 
we found that a light variation of circumftances 
would often alter the event of fuch trials, which 
we have therefore fet down barely hiftorically) 
but that finding that drops of water, quick{il+ 
ver, and other fluid bodies, feemed to be fa- 
fhioned into a round figure by that every way 
almoft equal preffure of the ambient air; and 
having likewife tried, that quickfilver fufpended 
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in the air (asit may ealily be, if the Torricellian 
experiment being made in a tube exceeding flen- 
der, fome air be afterwards dexteroufly let in 
to divide the long mercurial cylindet into dis 
verfe fhort ones) has both at the top and bot- 
tom, where it is expofed to the action of the 
air, a very protuberant furface; finding; I jay, 
thefe effects of fluid bodies upon one another, 
I thought it not amifs to intimate, how fomie 
experiments might be made; that may poffibly 
facilitate the giving an account of the figurd- 
tion of fome of the more tonfiderable fluid bo- 
dies, which, as we notéd already, make up 
much the greater part of the univerfe: efpeci- 
ally, fince I could eafily enough make it pro- 
bable, that fuch {teams of the terreftrial globe: 

as may well be fuppofed to be the chief ingre- 
dients of our atmofphere, may like a liquor 
retain a fuperficies diftinct from that of thé am- 

bient and contiguous body. And fince we are 

fpeaking of the diftinét firrface of fluids, the 
occafion invites me to add an experiment, 

which, though apt to mifcarry upon the aes 

count of unheeded circumftances, has yet, 

when all things were rightly ordered, fucceed- 

ed very well: I will, I fay, fubjoin it ‘here, 

becaufe it fhews a way of dividing in atrice a 

liquor tranfparent, and, as to fenfe, homoge 
neous, into two very differing liquors, the one 

diaphanous, and the other opacous, which will 

not mingle. The experiment is this. Diffolve 

one ounce of clean common quickfilver in a- 
bout two ounces of pure aqua fortis, fo that 
the folution be clear and tatal; then whilft it 
ts yet warm, pour into it by degrees, left they 
boil over, half an ounce or one ounce of filings 
of lead, and if no error; nor ill accident have 
intervened, the lead will be in a trice preci- 
pitated into a white powder, and the mercury 
reduced into a mafs (if I may fo fpeak) of run- 
ning quickfilver, over which the remaining 
pare of the.aqua fortis will fwim, whereby we 
may fee, that liquors being reduced into very 
minute parts, may mingle very well, the cor- 
pufcles of the one fupporting in that ftate thofe 
of the other, though in greater bulk; efpecially, 
the texture of one being formewhat varied, 
they will retain diftinct furfaces. N.B&. Note; 
that when the operation fucceeds not well, the 
mercury need not, forall that, be loft; but 
may (in great part at leaft) be recovered by 
freeing the precipitated matter from the reft by 
filtration, and then diligently prinding ‘the 
white precipitate with water, by which means, 
the mercury will little by little be gathered into 
drops. And though this be far from being 
the true mercury of lead, as 1 may elfewhere 
fhew you; yet fome inducements, not here 
to be named, incline me to look upon it, as 
fomewhat differing from common mercury, 
and fitter than it for certain chymical ufes. 
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Anp here I fhould pafs on to the confide- 
ration of firmnefs, but that, when a while ago 
I difcourfed of the agitation of the corpufcles 
that compofe oil of tartar and oil of vitriol, I 
forgot to add, that not only in fluid bodies, 
oe in — alfo of thofe that are corififtert, 

ox. I. 


there may perhaps be more motion in the in- 
fenfible parts than our fenfes difcern, or we are 
wont to imagines efpecially in thofe bodies, 
which having been once endowed with life, 
are, though not fluid, yet either foft, or at leaft 
not perfectly hard. I have more than once 
taken pleafure to look upon an heap of fwarm- 
ing bees, for though they miake not up a liquid 
but coherent body, which may be turned up: 
fide down without lofing its coherence, and 
which being beheld at a diftance, feems to be 
One entire mafs or body; yet it is evidént to 
iim, that looks at them near enough, that 
the particular bees, that fwarm, have moft of 
them their diftiné& and peculiar motions, and 
that yet thefe motions of the particular bees de= 
{troy not the coherency of the héap; becaufé 
that when one of the more innermoft bees re- 
thoves, as fhe lets go her hold from thole, that 
fhe refted on before, and goes away from thofé 
that refted on her, fo fhe meets with others, on 
which fhe miay fet her feet, and comes under 
Stliers; thatin like manner fet their feet on her; 
and fo by this viciffitude of mutual fupports 
their coherence and their removes are made 
éompatible. And if inftead of bees; the fwarm 
confifted of extremely little flies, their parti- 
cular motions would perhaps be incon{picuous. 
And that fome fuch thing may happen in the 
confiftent-bedies we have been fpeaking_ of, 
feems probable from hence; that in wainfcot 
and other hard wood, we often fee little heaps 


of duft produced in them by putrefaction; and 


not only in cheefewe many times fee multitudes 
of mites ftart up, but in apples and other fruits 
we oftentimes find maggots, though the fkin 
be whole, (which could not be unlefs the parts 
of the matter were varioufly tranfpofed, that 
is, put into a local motion, and connected af*\ 
ter a manner f{uitable to the nature of the infect 
to be produced.) And by the growth of bones 
in the bodies of perfecter animals, as well in 
refpect of the internal cavity, pwhere the.mar- 
row lodges, as of the external furface, as alfa 
by the grawth of the thells of oyfters and 
{nails, (though celd animals) from a fize in- 
eonfiderable.at firft, in regard of what is after- 
wards attained to, and -by fome other refem- 
bling particulars, it feems, that the fmall par- 
ticles, that conftituteeven the folid parts of ani- 
mals, are not, whilft the creature lives, (or at 
leaft whilft it grows) altogether exempt from 
fome (thaugh flow and infenfible) local motion. 
And I remember, that it has by a very diligent 
obferver been affirmed te me, that he faw feve- 
ral pieces of gum {weat out of an old wainfcot 
of above twenty years ftanding. WhichI the 
lefs wonder at, beeaufe 1 have feveral times 
feen vifcons exfudations difclofe themfelves 
like drops of turpentine upon deal-boards, 
which had been made yfe of about building. 
(But of this fubjeét more, perhaps, elfewhere.)y 


SEC T.. XXVIIL 
AFTER wehave hitherto difcourfed of flu- 
idity, as confidered in diftinct bodies, we might 
properly enough fay here fomething of what 
furtherance or_hittderance, in refpec of fluidity, 
one bedy may reteive by being mingled with 
Tee 
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another. But the confideration of thofe changes 
of confiftence, which may be produced by mix- 
ture, is a fubjeét; that we fhall have fuch fre- 
quent occafions to treat of in what we are to 
deliver about firmnefs, that we fhall now only 
give this general admonition, that it is not fo 
fafe as one would think, to foretel the con- 
fiftence of a mixture of two or more bodies, 
from the bare confideration of the confiftence 
of thofe bodies, whereofit is to be compounded. 
And that we might at once both manifeft this, 
and infinuate what judgment fhould be made 
of what is faid by fo many chymifts and others, 
who without limitation teach, that the addi- 
tion of falts to metalline and mineral bodies 
does much facilitate their fufion, I remember 
I purpofely made and employed this experi- 
ment. 

We diffolved crude copper ina due quantity 
of fpirit of nitre, and by evaporation reduced 
the folution toa kind of vitriol of a lovely co- 
lour. We alfo corroded with two parts of 
{pirit of nftre one of good tin, and fuffered the 
mixture to reduce itfelf (as it eafily did) to a 
fubftance almoft like meal. Of this mixture 
we put a parcel into a crucible, and fuffered it 
to’erow (and for a pretty while to continue) 
red hot: nay, we put fome of it upon a quick 


coal, and excited the heat by frequently blow- 
ing the fire, without finding, that this metalline 
meal did at all melt, though falt-petre be a 
fufible falt, and tin it felf be of exceeding: eafy 
fufion. Whereas, although copper bea metal, 
which is much harder to melt, not only than 
tin and lead, but even than filver, (as thofe well 
know, that mix filver with copper to make a 
fufible mixture to folder upon copper and brafs) 
yet was this metal, that will endure a long and 
{trong ignition by being joined per minima 
with the fame kind of nitrous corpufcles, that 
had fo contrary an effect upon the tin, fo 
{trangely difpofed to fufion, that the vitriol 
would melt withas {mall a heat as that of one’s 
hand. Nay, we have made fuch a vitriol ei- 
ther with fpirit of nitre or with (what differed 
little from it) a certain aqua fortis, as would 
even in winter be made to ftand melted for di- 
vers hours together, by the languid warmth of 
the fun, though fhining on it but through a 
window, where it alfo ftood but in an unitop- 
ped glafs. So fitit is, that we confider as well 
the new texture, that mingled bodies obtain by 
the affociation of their particles, (whofe fize 
and fhape, and perhaps motion may be there- 
by much altered) asthe confiftence of the par- 
ticular bodies before their being: mixed. 


THE 
Hiftory of FLurpiry and FIRMNEss. 


The Second Part. 


Of 


T is fufficiently known, that the chymifts af- 
| cribe the firmnefs and hardnefs of bodies 
to falt, and teach, that the faline ingredi- 
ent of them is the principle of coagulation in 
them, and the caufe of their compactnefs and 
folidity. But though this opinion of the chy- 
mifts be embraced by fo many: modern philo- 
fophers and phyficians, that fome may think 
it fuperfluousto make enquiry after othercaufes 5 
yet others (to whom the explications of chy- 
mifts feem not always fo much as intelligible) 
will, upon the very account of the receivednefs 
of the propofed opinion, think it rather wor- 
thy to be examined, than to be acquiefced in. 
However, without making it our bufinefs, 
either to fide with, or oppofe any fect of na- 
turalifts, we will apply our felves a while to 
confider the thing it felf in profecution of the 
defign already begun. And having in the 
fore-going part of our little hiftory taken a 
general view of fluidity; we will now proceed 
to try, what light it will afford us to difcover 
the nature of firmnefs or compactneds. 

Anp fince fluidnefs and ftability being con- 
trary qualities, are to be apprehended under 
contrary notions, we may conceive, that the 
firmnefs or ftability of a body confifts princi- 
pally in this, that the particles, that compofe 
it, befides that they are moft commonly fome- 
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what grofs, either do fo reft, or are fo intangled 
between themfelves, that thereis among them 
a mutual cohefion, whereby they are rendered 
unapt to flow or diffufe themfelves every way, 
and confequently to be, without violence, 
bounded and figured by other furfaces than 
thofe, which their conneétion males themfelves 
conftitute. 

In this tude defcription of firmnefs we have 
intimated three principal caufes of it, namely 
the groffnefs, the quiet contact, and the im- 
plication of the component parts. 

Tue firft is grofinefs of parts, of which we 
have in effect almoft fufficiently difcourfed al- 
ready: for fince treating of fluidity, we mani- 
fefted at large, how conducive fmallnefs of parts 
was to that quality; it is eafy to deduce, thar 
grofinefs of parts in a body muft commonly 
be a great difpofition to its being firm. And 
bigger corpufcles being ceteris paribus more 
difficult than leffer to be put into motion, when 
they are once at reft, it is obvious, that a bod 
confifting of fuch particles is lefs difpofed to 
become fluid, and confequently more apt to 
continue firm, than if its component parts 
were {maller, and thereby more eafy to be dif- 
placed. But when I {peak of the grofinefs of 
corpulcles, I pretend not to. determine, whether 
or no body or matter be fo perpetually divi- 
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fible, that there is no affignable portion of mat- 
tcr fo minute, that it may not at leaft mentally 
(to borrow a fchool-term) be further divided 
into ftill Ieffer and leffer parts: for allowing 
this indefinite divifibility of corporeal fubftance, 
it 1s plain, that it may in fome fenfe be averred, 
that there areno firm bodies, whofe parts are 
not extremely minute. But 1 underftand by 
the grofs parts I here fpeak of, fuch corpuicles, 
as actually convening to conftitute a body, 
are fcarce diffipable or divifible into leffer by 
the agitation of the ambient air or zther, or 
by the other caufes of the fluidity of bodies. 
Ir is alfo to be noted, that when I fpake of 
the fitnefs of groffer corpufcles to make a firm 
body, ladded, ceteris paribus, becaufe it may 
happen, that the breaking of the {mall parts of 
a body into minute particles may make them 
but the fitter to contribute to the firmnefs of 
the body they belong to: for the parts of the 
divided corpufcles may by their communution 
acquire a new, and perhaps a more irregular 
fhape than before, upon whofe account they 
may be more difpofed to be entangled among 
the neighbouring particles, or may be better 
fitted to get into and fill the pores of fome kind 
of bodies. And in fuch little particles, not on- 
ly the minutenefs may make them lie clofer 
together, and confequently the. better exclude 
the air; but the greatne(s of the furface in pro- 
portion to the bulk of the matter may perhaps 
in fome.cafes occafion a fuller contact, and fo 
facilitate the conftitution of a very firm body, 
in cafe thefe minute parts (whofe intervals, if 
they intercept any, need not be other than very 
{nall) fhall be placed and difpofed to the beft 
advantage for a full contact of one another. 
But as 1 faid a while before, from what we 
have already delivered (concerning the fize of 
parts, when we treated of fluidity) it may ea- 
fily be underftood, how much the magnitude of 
them may conduce to firmnefs; and therefore 
we will prefently pafs on to the mention of the 
two other things to be confidered, in reference 
to confiftent bodies. Whereof the one is the 
bare reft of the fmalland contiguous parts, that 
make up the frm body; and the other the in- 
tricate texture of fuch parts in the body they 
make up. And either of thefe two feems a- 
lone fufficient to render a body ftable,; though 
nature do perhaps oftentimes make fome 
(though not equal) ufe of both, to faften the 
parts of the fame body more firmly together. 
Or the former of thefe caufes, Iam intormed, 
that the juftly famous Monfieur Des Cartes has 
alfo taken notice, but without adding proof 
from experiments, or obfervations. But it 
feems to have been either over-looked, or, (as 
incongruous to their hypothefis of the innate 
motion of atoms) rejected by the old atomifts, 
and by Lucretius, who takes notice (that I re- 
member) only of the latter: for though they 
did of old make mention of the fudden divul- 
fion of two flat and folid bodies, yet they em- 
ploy that obfervation but to prove a vacuum, 
(without otherwife taking notice, that I have 
met with, of thofe things, that are moft mate- 
nial in fuch obfervations to our prefent purpofe, 
and without deducing thence what we fhall en- 


deavour to do in order to the explication of 
the caufés of firmnefs.) Upon what account 
then foever the atomifts have omitted to reckon 
for a caufe of firmnefs that, which we have new- 
ly been fpeaking of; yet (as we obferved a- 
bove) if two bodies be once at reft againit one 
another, it feems confonant to the catholick 
laws of nature, that they fhould continue in 
that {tate of reft, tll, fome force capable to 
over-power their refiftance puts them out of it. 
And whatever may be faid of the unlofable 
mobility of atoms ftriétly. fo taken, yet that 
divers parts of matter may compofebodies, that 
need no other cement to unite them, than the 
juxta-pofition which we here pre-fuppofe, and 
the reiting together of their parts, whereby the 
air and other fluid bodies, that might diffociate 
them are :excluded, I have been inclined to 
think by what I have obferved in grinding 
of glaffes: for fometimes the convex fur- 
face of one body being ground upon the 
concave furface of another, the two furfaces 
will happen to be fo clofely and exaétly fitted 
to one another, (their immediate contaét in 
all their parts, or at leaft in innumerable of 
them, hindering the intercurrence of the air) 
that a man is not able without breaking one 
or both of them to pull them direétly afunder ; 
but if you will fever them, you muft be fain 
to make one of them to flip along the furface 
of the other: which makes the glafs-prinders 
often complain of the trouble they meet with 
in feparating fuch bodies. Nay, if you lay 
two flat glaffes ground very true and well po- 
lifhed upon one another, fo that their furfaces 
may almoft every where touch each other, (to 
which it will be requifice to rub them a little 
one upon another, for the better exclufion of 
the air) you may by lifting up the uppermoft, 
lift up the lowermoft (though perhaps, as we 
have often tried, two or three times bigger) 
with it, as if the two plates of glafs made but 
one body. Nay, we have divers times taken 
up four or five pieces of glafs at once, laid 
and preffed thus one upon another, and micht, 
perchance, have taken upa greater number, 
if we had had more of them at hand.. And 
trial has alfo informed us, that if you hold a 
looking-glafs very level with the unfoliated 
fide downward, and rub a litele againft it a piece 
of other very flat and very fmooth glafs, you 
may eafily, by that way only, faften them to 
one another; fo that the lowermoft glafs, 
though large, will hang between the upper- 
moft and the ground, to the wonder of thofe, 
that behold it, and can difcern nor imagine no- 
thing capable to keep it from falling : and by 
the fame way (as we fhall reate anon) we have 
often made one confiderably thick piece of 
marble take and hold wpanother, having pur- 
pofely caufed their flat furfaces to be carvtully 
ground and polifhed, without which the ex- 
periment will not fucceed.. Nor ts it requifine, 
that the glafles be Aat to make them adhere 
very clofely: together, provided rheir-imme- 
diate contact be made zccording to a large 
furface ; for to what we have already men- 
tioned concerning the cohering of convex and 
concave bodies, we muy add, that having pur- 
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pofely applied a long glafs-ftopple of an al- 
moft conical figure, and well ground, to the 
mouth of a thick quart bottle, whofe neck 
was made long, and of a figure convenient to 
receive the ftopple, and ground within fit for 
it, we found, that thefe two glafs bodies touch- 
ing one another in a multitude of parts, did 
adhere together fo clofely, that when the ftop- 
ple was carefully put in, we could eafily, and 
divers times one afrer another, lift up the bot- 
tle, though there was by our guefs above a 
pound of liquor in it. Unlefs we fuppcfe, 
without much probability, that becaufe it 1s 
found, that moving them to and fro upen one 
another, and preffing down the {ftopple, pro- 
motes their fticking, their adhefion may be 
in part afcribed, either to fome elaftical motion 
in the parts of the ¢reffed glafs, or to the ex- 
quifite adaptation of the almoft numberlefs, 
though very finall, afperities of the one, to the 
as numerous little cavities of the other; where- 
by the furfaces do lock in with one another, 
or are as it were clafped together. For as 
polithed as the furfaces may appear to fenfe, 
we mutt not deny, that there may be fuch in- 
equalities in them, fince being wont to be 
polifhed with putty or fome fuch powder, or 
heap of grating and irregularly fhaped cor- 
puicles, they muft needs make ftore of little 
furrows, and ridges, and other afperities on 
them. But to infift on thefe conjectures, were 
to digrefs. 

- Yer here we muft not decline taking no- 
tice, that, at leaft here below, the fticking to- 
gether of fuch bodies, as are of fenfible bulk, 
and whofe {mooth furfaces immediately touch 
one another, may poffibly not fo much pro- 
ceed from this, that their parts, as we former- 
ly obferved, are at reft among themfelves, and 
by their immediate contact do make up as it 
were but one body; as from the preffure of the 
atmofphere, proceeding partly from the weight 
of the ambient air, (mixed with the efluviums 
of the terreftrial globe) and partly from a kind 
of foring, by virtue of which the air continu- 


“ally pretles upon the bodies contiguous to it, 


though through accuftomance and negligence, 
and perhaps fome other caufes not here to be 
infifted on, we neither feel it in our own bodies, 
nor take notice of it in others. Now this pref- 
fure of the air every way being fuppofed, I 
think the adhering of the fmooth bodies we 
{peak of (for we fuppofe them far greater than 
the particles of the air) to one another may 
probably enough be afcribed to this, that when, 
for inftance, the {mooth furfaces of two pieces 
of glafs do fo exquifitely touch one another, 
that none of the ambient air is either inter- 
cepted or admitted between them, then the un- 
dermott glafs will fuffer nopreffure on that fide, 
which touches the uppermoft ; the parts of the 
uppermoft glafs having no fenfible fpring in 
them (fo that they can only refift, but not re- 
pel the other :) but that fide of the undermoft 
glafs, which is expofed to the air, will be preffed 
upon thereby ; and there being, as we faid, 
no elaftical prefiure on the other fide of the 
glafs to balance this, it is not to be wondered 
at, that theinferiour glafs fhould not fall off 


from the other, in regard the weight, that 
would carry it downwards, is much too {mall 
to overcome that force of the air, that thrufts 
it againft the uppermoft glafs: as if one 
fhould with his hand thruft a plate of iron 
broad-wife againft the flat cieling of his cham- 
ber, the iron would not fall as long as the 
force of the hand perfeveres to prefs againft 
it. Nor is it material, that in our cafe the 
preflure of the atmofphere is fuppofed to 
force the lowermoft glafs upwards; tor if we 
fuppofe the air to confift of innumerable little 
{prings (as it were) bearing upon and fupport- 
ing one another, and whereof the lowermoft 
are bent by the weight of all that are incum- 
bent on them, it will be eafy to conceive, that 
near the furface of the earth, (about which the 
air muft diffufe it felf by reafon of the gravity 
of its {mall parts, and the refiftance of the earth 
againit their defcent) it may prefs almoft equal. 
ly every way, and by a kind of recoil (though 
not properly fo called) from the terreftrial globe 
upwards, may ftrongly prefs any body, upon 
which it can bear, againft any other, which has 
no fuch elaftical power to repel from it a body 
fo preffed againft it. 

Tuts difficulty being thus difpatched, we 
fhall proceed by two or three particulars, to 
confirm our conjecture at the caufe, why fmooth 
bodies ftick together upon bare juxta-pofition 
or contact. And firft I obferve, that if a piece 
of Hat glafs be, as we formerly mentioned, 
appended to a looking-glafs held with the un- 
foliated fide downwards, parallel to the horizon, 
though the adhering glafs will not drop down, 
yet it will very eafily be moved any way along 
the level furface ; and if by inclining the look- 
ing-glafs any way, you deprive it of its former 
level, the {maller glafs will eafily flide down- 
wards upon the furface of the greater. Of 
which the reafon feems to be, partly that the 
gravity as fuch of the lower glafs does not con- 
fiderably refift the horizontal motion of it, 
but only the motion upwards, whereby it mutt 
recede from the centre of heavy bodies, as 
might, if need were, be probably deduced from 
divers inftances obvious enough; and partly, 
or rather chiefly, that to the edges of the glafs 
the ambtent air is contiguous as well on the 
one fide as on the other, and fo the preffure 
of the air being equal on every part of the 
edges, the gravity of the fmaller glafs is not 
hindered by the air (which can as taft fucceed 
on one fide, as it is difplaced on the other) 
from making it flide down the fhelving furface 
of the greater glafs; whereas of the broad and 
flat fides of the lowermoft glafs the one is, as 
we faid, preffed by the fpring of the air, whilit 
the other fuffers no fuch preffure from the 
looking-glafs, to which it was applied. And 
fo, if you take a {mall open-mouthed glafs, 
and plunge it into a veffel full of quickfilver 
with the mouth upward, that the quickfilver 
may fill it without leaving any air in it, and 
if then, whilft it is under the quickfilver, you 
turn the mouth downwards, and fo keeping it 
upright, lift it up till the mouth be almoft 
come to the top of the mercury you fhall per- 
ceive, that the glafs will remain almoft full of 
| I quick- 
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quickfilver in the veffel: and this will continue 
fo, though you incline the glafs this way or 
that way, provided you keep the mouth of it 
within the mercury. And this experiment, 
though more noble when tried with quick- 
filver, will fucceed alfo when tried, as it may 
more eafily be, with water. Of which the 
reafon feems ‘to be, that the glafs hinders the 
guickfilver in it from the preffure of the in- 
eumbent air, whereas the quickfilver in the 
vefiel being expofed toit, muft by it neceffarily 
be forced up againft the furtace of the inverted 
bottom of the glafs, where it meets no elaftical 
power to repel it downwards. For, that it is 
not nature’s abhorrency of a vacuum, that 
keeps the quickfilver from defcending till fome 
air can come to fucceed in its room, the fa- 
mous experiment invented by Torricellius, and 
found true by many others, and our felves, 
totiching the defcent of quickfilver in any tube 
of above two foot and a half long, feems clearly 
to evince. And to confirm what we have faid, 
and fhew withall, that it is not fo much the 
contact of bodies according to a large furface, 
as that contact is confidered in it felf, as by 
reafon of its being ordinarily requifite to the 
exclufion of air, that at leaft here below keeps 
bodies from falling afunder ; I shall relate, that 
having by a certain artifice out of a large glafs 
(with a narrow mouth) caufed a certain quan- 
tity of air to be fucked, we found, that by im- 
mediately applying a book (which then chanced 
to lie at hand) to the orifice of the veffel, the 
book was readily lifted up and fuftained in the 
air as long as we pleafed, though the furface 
of the fufpended body could be touched, as is 
evident, but by the ring, which incircled the 
orifice of the veffel, and though the weight 
taken up (befides that it was inconveniently 
fhaped for fuch a trial, which would probably 
have fucceeded as well with a much greater 
weight, if we had had one fitly fhaped at hand) 
exceeded twenty ounces*. Of which event 
the caufe feems plainly to be this, that by rea- 
fon of the exfuction of fome air out of the 
glafs, the elaftical power of the remaining air 
was very much debilitated in comparifon of 
the unweakened preffure of the external air, 
which being.able to prefs the book againft the 
orifice of the veffel with greater ftrength than 
the internal air can refift, thereby it comes to 
pafs, that the whole orifice of the veffel, though 


there be but part of it of folid body, does yet’ 


on this occafion perform in fome meafure the 
part of an entire furface exactly {mooth. 

Ir may be confidered alfo (to add that upon 
the bye) whether upon the principle lately ex- 
plicated may not in fome meafure depend the 
folidity of glafs. For though its parts feem 
very little or not at all branched or interwoven 
one within another, and appear very {mooth 
and flippery, yet fince the fire, that brought, 
them to fufion, and confequently to be fluid, 
may well be fuppofed to have fub-divided and 
réduced them into very {mall particles, and to 
have thereby affifted them to exclude the air 
ne betwixt them, it may feem, that it needs 

ou. I, 


not much be wondered at, if the immediate 
contact of fuch fmall and fmooth corpufcles fuf- 
fice to make them hold together ; for that their 
union is ftriét enough to keep out the air, ma 

appear from this, that thofe that blow slaffes, 
and thofe that diftil in them, find not the 
air can traverfe the pores even of heated elafs: 
and as for any more fubtil matter, we fee by 


the free paffage of Jighrand heat, or, to {peak 


more warily, of magnetical effuvia through 


glafs, without injuring its texture, that fuch 
matter, but moderately moved, will not hinder 
the little folid parts from cleaving together. 
And on this cccafion it might be confidered, 
how much the juxta-pofition of their cors 
pufcles erouded together by fufion may con- 
tribute to the confiftence *and brittlenefs of 
{.lt-petre, and divers other bodies, whicl: may 
from an incoherent powder be readily turned 
into one mafs; as alfo how far the fticking 
together (for I fpeak not of the figures com- 
pofed by them) of the {mall parts of hanging 
drops of water, and fuch other liquors, as are 
not thought to confift of corpufcles hooked 
or branched, may be afcribed to the contact 
of their {mall parts, and the exclufion of air. 
Thefe, I fay, and fome other fuch things might 
be here confidered, but that we are forbidden 
to examine them particularly, and efpecially 
what has been reprefented touching the folidity 
of glafs, (which we fulpect another caufe may 
have a great intereft in) by our hafte, which 
calls us to the remaining part of our dif- 
courte. 

TxoucH then it be hence (to omit other 
proofs elfewhere mentioned) fufficiently mani- 
feft, that the air has a fpring, and that a 
ftrong one, yet there appears no great neceffity 
of having recourfe to it for the giving an ac- 
count why the two {mooth glaffes above men- 
tioned were able to adhere fo clofely to each 
other: for a probable reafon of the fame phz- 
nomenon may be rendered by the preffure of 
the air confidered asa weight. And firft, we 
muft recallto mind what we (a little above) 
faid of the recoiling (or rebounding of the 
preffure) of a cylinder of air from the earth, 
to the fufpended piece of glafs, proceeding 
from this, that the fluid air, which is not 
without fome gravity, being hindered by the 
refifting furface of the terreftrial globe to fall 
Jower, muft diffufe it felf, and confequently 
prefs as well upwards as any other way. Next, 
we may confider, that when the furfaces of 
two flat bodies of any notable (and, for exam- 
ple, of equal) breadth de immediately touch 
each other, and lie both of them level with 
the horizon, and one of them direétly over 
the other; in thiscafe, I fay, fince the air can- 
not move in an inftant from the edges to the 
middle of the two furfaces that lie upon each 
other, the lowermeft cannot be drawn away 
downwards in a perpendicular line from the 
uppermoft, but that by reafon of the ftiffnefs 
and contact of the two bodies, it muft neceffa- 
rily happen, that at the inftant of their fepara- 
tion, fhould it be effected, the lowermoft glafs 
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* Much more confiderable inftances of this nature may be met with jn the author's New Phy/ito-Mechanical Ex- 
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will be preffed upon by the whole (crooked) 
pillar of air, fuppofed to reach from the top 
of the atmofphere, and to have for bafis the 
fuperficies of the undermoft glafs. For at that 
inftant, the air having not time to get in be- 
tween the two glaffes, there is nothing between 
them during that inftant to refift the preffure 
of that air, which bears again{ft the lower fuper- 
ficies of that undermoft glafs, and confequent- 
ly fuch a revulfion of the lower glafs cannot 
be effected, but bya weight or force capable 
to furmount the power of the weight of the 
above-mentioned cylinder of the atmofphere ; 
and this, as I faid, becaufe that by reafon of 
the fuidden feparation, the upper furface of the 
glafs has not any air contiguous to it, which, 
were it there, would (according to the nature 
of fluid and fpringy bodies) prefs as mueh a- 
gainft the upper furface of the glafs, as the 
pillar of the atmofphere again{ft the lower, 
and confequently fuftain that endeavour of the 
air againft the lower fide of the glafs, which 
in our propofed cafe muft be furmounted by 
the weight or force employed to draw down 
the lower glafs. And hence we may under 
ftand (to add that upon the bye,) that it 
is not neceflary, that the contiguous {furfaces 
of the two flat glaffes, we have been treating 
of, be paralleled to the horizon: for if you 
fhould hold them perpendicular to it, their 
divulfion would not ceafe to be difficult, pro- 
vided it were attempted to be made by fud- 
denly pulling one of the broad furfaces from 
the other in a level line, and not by making 
one of the furfaces flide upon the other ; for in 
the former cafe, the feparation of the conti- 
guous bodies will be hindered by the weight 
or preffure of the lateral air (if I may fo fpeak) 
that bears againit the broad fides of the glaffes 
contiguous toit. But whereas in thefe cafes 
we fuppofe the fuperficies of the two glaifes to 
be fo exactly flat and {mooth, that no air at 
all can c6me between them; experience has in- 
formed us, that it is extremely difficult, if at 
all poffible, to procure from our ordinary 
tradefmen either glaffes or marbles, fo much 
as approaching fuch an exquifitenefs: for we 
could very hardly get either experienced {tone- 
cutters, or perfons fkilled at grinding of glafies, 
to make us a pair of' round marbles, though 
of an inch or two only. in diameter, that would 
for fo much as two or three minutes hold up 
one another in the air by contact, though 
they would eafily enough take up each other, 
if the uppermoft were drawn up nimbly, be- 
fore the air could haye leifure to infinuate it 
felf betwixt them. 

Bur this notwithftanding, we endeavoured 
by the following expedient, not only to mani- 
feft, that the power or preffure of the air is in 
thefe experiments very great, butalfo to make 
fome eftimate (though but an imperfect one) 
how great that power is. 

Having then proyided.a pair of marbles of 
an inch and half in diameter, andias flat and 
{mooth as we could get, and having confider- 
ed, that as it was thegetting in of the air between 
them, that (for the reafon above declared) hin- 
dered them from fticking ftrongly together; 


fo the accefs afforded to the air was for the 
moft part due to that fcarcely evitable rough- 
nefs or inequality of their furfaces that remained 
in fpite of the polifh: confidering thefe things, 
I fay, we fuppofed, that the intrufian of the air 
might be for fome while prevented by wetting 
the furfaces to be joined with pure fpirit of 
wine; and that yet this liquor, that feems the 
freeft that we know of from tenacity, would 
not otherwife than by keeping out the air prove 
a cement to faften the {tones together. But be- 
caufe the eafy feparation of fuch {maoth bodies, 
as adhere but by conta¢t does in great part (ag 
we formerly noted) praceeds from this, that 
whiereas it 1s very difficult to hold fuch bodies 
exactly level for any confiderable {pace of time, 
and yet the leaft inclination any way giyes the 
lower body opportunity to flide off; becaufe 
of this, I fay, we refolved in the farft place to 
fee what;could be done by faftening to the up- 
per marble certain wires and a butten, in fuch 
manner, as that the lower marble, when it was 
joined, might freely fall dire&tly down, but 
not flip much afide, being hindered by the wire. 
And in purfuit of this we foynd, that not only 
the dry marbles could be made to take up and 
hold up one another, but that once by drawing 
up the upper marble nimbly, we could take up 
(but not keep yp for any time) together with 
the lower marble, a {cale, and init a pound 
weight of 16 ounces Troy. 

AFTER this we moiftened the furfaces of 
the marbles with fuch pure alkalizate {pirit af 
wine, as we elfewhere teach to make, which 
was fo thin and {ubtile, that not only we burned 
fome of it, before we would employ it aboug 
this experiment, in a filver fpopn, without leay- 
ing fo much as any fign of phlegm behind; 
but it would (in the open air) almoft in a mo- 
ment fly away from the furface of the marble 
anointed with it, and leave it dry and glofiy, 
The marbles being fkifully wetted, and kepr 
by the above-mentioned wires trom {flipping 
afide, we caft into the fcale faftened to the 
lower of them divers weights at feveral times, 
and by nimbly pulling up the higher ftone, 
tried many times, how much we could draw 
up with the lower, and did fometimes take up 
above an hundred ounces, and once an hundred 
thirty-two ounces Troy, befides the fCaJe, that 
contained them, and the marble it {elf, the 
diameter of whofe fmooth furface was by mea- 
fure but about an inch and two thirds, 

BuT here I mutt take notice, both in rela- 
tion to this and the following experiments to 
be fet down concerning {mooth mazbles, that 
we never yet found any fort of experiments, 
wherein fuch flight varjations of circumftances 
could fo much defeat our endeavours; which 
we therefore mention, that in cafe fuch experi- 
ments be tried again, it may be thaught the 
lefs ftrange, if others be not able ta do as mych 
at the firft and fecond, or perhaps the tenth or 
twentieth trial, as we did atter much practice 
had made us expert in this mice experiment, 
and fuggefted to us divers facilitating circum- 
ftances, which could not here in few words he 
particularly fet down. 

Anp now; becaufe we perceived, that the 
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{pirit of wine was tog fugitive and fubtile a li- 
quor for our purpofe, we fuppofed, that oul, as 
it would better fill up the little cavities of the 
ftones, fo it would more exa¢tly keep out the 
air, and lefs eafily vanifh into it. And accord- 
ingly, having maoiftened the furfaces with a 
due proportion ‘ef good expreffed oi] of {weet 
almonds, and having carefully obferved the o- 
ther requifite circumftances, we took up fome 
drams above four hundred ounces Troy hang- 
ing at the lower marble. 

Anp that you may not fufpect, that it was 
by gluing the marbles together, that the oil 
did enable them to make fo much greater 
refiftance againft feparation than the {pirit of 
wine did; I fhall add, that in cafe the flat 
furfaces of the joined ftones were held not 
parallel, but perpendicular to the horizon, 
that fo the air might (as we formerly alfo ob- 
ferved) immediately fucceed, as the loofer 
marble fhould flide off, the wejght of fome 
ounces was now and then requifite to draw 
down the marbles, when they had nothing but 
fpirit of wine between them; whereas they 
would eafily enough flide off from one another, 
when they were cemented together with ail: 
perhaps becaufe that the fpirit of wine, by rea- 
fan of the fmallnefs and penetrancy of its parts, 
and becaufe of its fugitive nature, did not fo 
well fill up the little pores and furrows of the 
furfaces of the marbles; whereby the little 
protuberances getting into thofe little cavities, 
might more refift the fliding of the marbles 
upor one another’s furfaces, whofe texture is 
better fitted to make their furfaces {mooth and 
flippery. 

_ Anp to thew, that the refiftance of fuch con- 
tiguous marbles to a violent feparation is greater 
in thofe, which being broader are prefied againft 
or refifted by a proportionably bigger (though 
not a longer) pillar of the atmofphere; we 
caufed two marbles to be made, whofe diameter 
was three inches, er avery little more: and 
having after the above-mentioned manner em- 
ployed fpirit of wine to keep out the air from 
between them, we did after fome trials, with 
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did with our own hands draw up twice, one 
time after another, with the undermoft ftone, 
a much greater weight, namely, eighty-four 
pound of 1344 ounces (Troy weight) notwith- 
{tanding which weight we manifeftly perceived 
the marble, at which it hung, toftick {trongly to 
the other, 

Awp here again we will take notice, that 
the interpofed oj] was fo far from being able 
_asacement, rather than by keeping out the 


gir, to make thefe marbles ftick fo clofe to- . 


gether, that, whereas bodies glued or ce- 
tented together are wont to make an almoft 
equal refiftance to thew being feparated, in 
what pofture foever you place them, I made 
our marbles, even when we tried this laft ex- 
periment, very freely fide upon one another, 
by impelling the yppermoft to the right hand 
or to the left, with my finger or my thumb 
3 


(whereof the reafon is intimated above, where 
we mentioned almoft the like cafe in glaffes 
and having fometime before taken up a weight, 
which we conjectured to be not much inferiour 
to that laft named, we prefently for trial-fake 
held the marbles with their edges downwards, 
and found, that thofe, that in an herizontal po- 
fition could not be drawn afunder by fo great 
a weight, did in another pofture prefently full 
afunder by their own weight, which made one 
readily flide off from the other to the ground. 
Now although we have confeffed, that this way 
of meafuring the force of the air 1s not accurate 
yet we hopeit will not be thought yfelefs, fince 
(not to mention, that by thus breaking the ice, 
we may make way for the happier inquiries of 
others) it not only fhows us, thar this prefling 
or fuftaining force of the ajr, as unheeded as it 
is wont to he, is very great, but it may alfo 
affift us to conjecture, how great it is, which 
though we cannot hereby cetermine precifely 
and with certainty, yet we may eltimare it with 
much lefs uncertainty than otherwife we could, 
I Know, that the Peripateticks, and the ge+ 
nerality of the {chool-philofophers, will conf- 
dently afcribe the fticking of the marbles, not 
to the caufe we haye affigned, but to nature’s 
abhorrency and fear of a vacuum. But not to 
engage our felves now in a dj{quifition, that, 
when we difcourfed of fluidity, we did (for the 
reafons there expreffed) decline te meddle with ; 
we will, without difputing whether oy no na- 
ture either can at all admit, ar do abhor a va- 
cuum, content our felves tq canfirm the expli- 
cation given of this phenamengn by thefe two 
confiderations. Theone, that if nature did fo 
violently appafe a vacuum 4s is pretended, it 
ig not likely, that any force whatfpeyer, that we 
could employ, would becapable to produce one; 
whereas in our cafe we find, that a little more 
weight added to the lower of the marhles is 
able to furmount their reluctancy tg {eparation, 
notwithftanding the fuppofed danger of thereby 
intraducing a vacuum. And,my next confide- 
ration is, that (according to what we haye hi. 
therto delivered) without haying recourfe to 
any fuch difputable principle, 4 fair account 
may be given of the propofed phenomenon, 
hy the preffure or weight of the air. And 
that what we have faid concerning the latter of 
thefe may be entertained with the lefs difficulty, 
let ys fuppofe, that when the marbles flick well 
together, the lowermoft of them, or the ap- 
pendant weight were faftened to the ground: 
for in this cafe there appears no reafon to beli¢ys 
that their power to refift feparation would be 
lefs than it was before. And yet it feems evi; 
dent, that the uppermoft marble would not he 
perpendicularly pulled up but by fuch a force as 
were at leaft (I fay at leaft) able to lift up a 
weight equal to that of the laft mentioned 
marble, and of a pillar of air having the ftone 
for its bafe, and reaching to the top of the at- 
mofphere; fince at the inftance of revulfign, 
before the air can get in, and fpread it felf bes 
tween theftones, there is not, for aught appears, 
any fuch body under theupper marble, as can help 
the hand to fuftain the weight both of that marble 
and the incumbent cylinder of the atmofphere, 
which 
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whichthen gravitates upon it, andconfequently 
upon the hand; becaufethere is no air, nor other 
equivalent body underneath it, to fuftain its 
part of the weight, as the lower air is wont to 
do in reference to the heavy bodies that lean on 
it, and to the weight of the incumbent air. 
And therefore we need not much marvel, if 
when only a lefs weight than that of the fore- 
mentioned pillar of the atmofphere hangs at 
the lower marble, it fhould be capable of be- 
ing drawn up by the uppermoft, rather than 
fuffer a divulfion from it. As we fee, that 
when two bodies being faftened together, are 
endeavoured to be drawn afunder by forces or 
weights not able to feparate them, they will 
ufually both of them move that way, towards 
which either of them is the moft{ftrongiy drawn. 
On which occafion, I remember what I have 
fometimes obferved in one of the ways of try- 
ing the ftrength of load-ftones; for it the load- 
{tone be able to take up more than its own 
weight, you may as well hft up the load- 
{tone by a knife, as a knife by the load-ftone. 
And though one accuftomed to judge only by 
his eyes, would have imagined, that when I 
held the great weights formerly mentioned 
fufpended in the air, there was no ftrong en- 
deavour to pull up the upper marble from the 
lower, becaufe my hand being for a while held 
fteady, feemed to be at reft; yet he will eafily 
be invited to fufpect, that in fuch a thought 
there may be a great miftake, who fhall con- 
fider, that neither did the weight fenfibly ap- 
pear to pull the lower marble downwards, 
though my hand affured me that the weight 
had not loft its gravitation. AndifI fhall add, 
that once, when the weight after having been 
lifted up into the air, was cafually fo loofened 
from the upper marble, as fuddenly to drop 
down, my hand, unawares to me, was by the 
force of that endeavour, it Juft betore employ- 
ed to fuftain the fallen weight, carried up 
with fuch violence, that I very fenfibly bruifed 
it by the ftroke it gave againft the face of a 
by-ftander,who chanced out of curiofity to hold 
his head over the marbles. 

Anp here it will not be impertinent to bring 
in an experiment that I once devifed, not only 
for other ufes, but to illuftrate the fubject we 
have been hitherto treating of. The trial I 
lately found regiftered among my 2dverfaria, 
in thefe terms. A brafs valve of about an 
inch diameter was with cement well faftened 
to the fhorter leg (which was but of very few 
inches in length) of a long ‘glafs fiphon left 
open atthe end of the other leg. This valve 
being let down to the bottom of a tall glafs 
body full of water, fo that it was (if 1 much 
mif-remember not) between a foot and _ half 
a yard beneath the furface of the water, when 
there was let in as much water into the pipe, 
as reached in that as high as the furface of the 


external water in the tall cucurbite: then about 
an ounce weight was put into the oppofite fcale 
of aballance, to the neighbouring fcale, where- 
of one end of a ftring was tied, whofe other 
end was faftened to the faid valve, whofe parts 
would be thereby drawn afunder. But when 
the water was emptied out of the pipe, and the 
valve was let downto the former depth, there 
was requifite about 5 ounces, that is 4 ounces 
more than formerly, to disjoin the parts of the 
valve, and let the water getin between. And 
when (the fiphon being freed from water) the _ 


” valve was litted higherand higher, together with 


the pipe, there needed lefs and lefs weight to 
make a disjunction; two ounces of additional 
weight (to the one ounce requifite to counter- 
poize the cover of the valve it felf) on the water 
fuficing to litt up the cover, when the valve 
was held about half way, between its lower fta- 
tion, and the top of the water; a fingle ounce 
fufficing afterwards, and half an ounce of ad- 
ditional] weight proving enough to disjoin the 
parts, when the valve was held but a little be- 
neath the furface of the liquor. 

Tuts relation of an experiment, which I 
afterwards fhowed to many vertuofi, will per- 
haps feem fomewhat dark to you without a 
fcheme; but if you confider it attentively e- 
nough to apprehend it thoroughly, I prefume it 
will fhow you, that whether or no there be, up- 
onany other {core, arepugnancy to the fepara- 
tion of {mooth bodies joined by immediate con- 
tact; yet certainly there may bea great repug- 
nancy upon the bare account of the gravity of 
the medium, wherein the divulfion is attempted. 
For in our cafe the fuga vacui, if there be any, 
ought to refift the {uparation of the parts of a 
valve {till kept under water, as much near the 
top of the water, as at the bottom. And there- 
fore the great difference found in that refiftance 
at thofe different places may be attributed te 
the preffure of the ambient water, that thruft 
them together. And though it be true, that 
air is an exceeding light body in comparifon 
of water; yet in divers trials | have found the 
difproportion in gravity of chofe two fluids not 
to exceed that of 1000 to 1. So that confi- 
dering how many miles, not to fay {cores of 
miles, the air may reach upwards, there feems 
no abfurdity at all to fuppofe that the bare pref- 
fure of it againft the marbles formerly men- 
tioned may keep them as coherent as we 
found them to be*. 

Bur it is now high time to look back to 
that part of our difcourfe, which the confide- 
ration of our marbles has fo long inticed us 
from direétly profecuting. Although then it 
may from the paft difcourfe be conceived, that 
in bodies of fenfible bulk, whofe fmooth fur- 
faces touch one another, the force of the air 
does mainly make them cohere; yet it feems, 
that generally in bodies (whether greater or 

{maller) 


* But fince this I have been able to make an experiment, that does fufficiently confirm the former doctrine. For 
having fufpended the two coherent marbles in a capacious glafs, whence by a certain contrivance, the air could 
little by little be drawn out, we found, as we expected, that whilft there remained any confiderable quantity of air, 
in the glafs, the lower marble continued to ftick to the other, the preflure of the remaining air, though but weak, 
being ye fufficient for the fuftentation of the lower marble, which it was not after the air was further withdrawn, 


Andi 


when the disjunétion was made, the upper marble were by another contrivance let down upon the lower, 


fo as to touch it as before; though whilft the external air was kept our of the glafs, the upper marble might eafily 
be raifed without raking up the lower with it; yet when the outward air was let in, the marbles were prefled roge- 


ther, and became again ftrongly coherent. 
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finaller) it is a fufficient caufe of cohefion, that 
the parts of the body are at reft by one another, 
though perhaps the entire concretion be re- 


moved from place to place. ‘For bodies of fen-. 


fible bulk being either fluid or confiftent, and 
it being (as above we have taught) the chief 
requifite of a fluid body, that its {mall parts be 
in motion, there feems not any thing neceffary 
to keep a body from being fluid, and confe- 
quently to keep ita firm body, but that its 
contiguous parts be in a ftate of reft. 

I Know, that almoft all philofophers both 
ancient and modern require fomething elf 
than the reft of the parts (of which fearce any 
of them takes the leait notice, as of a thing con- 
ducive to firmnefs) to the keeping together the 
parts of a dry and ftable body, But although 
toengage very farin fuchametaphyfical and nice 
fpeculation were unfit. for me, (at leaft at pre- 
fent, when I am but to endeavour to explicate 
fiuidity and firmnefs in the fenfible bodies we 
converfe with ;) yet we dare not quite fkip it 
over, left we be accufed of oyverfeeing it. The 
greater number of contemplators afcribe the ef- 
fect under confideration to a certain fubftantial 
form, to which they affign; among other offices, 
that of keeping all the parts united into one 
body. But what this form is, and by what 
means it unites the parts {o ftrongly in a dia- 
mond or aruby, &c. and {fo loofely in tallow, 
camphire, or the like flight concretions; and 
how the fubftantial form continuing the fame 
in water and ice, the fame matter may. eafily 
and frequently become by turns a hard and a 
fluid body; how thefe, I fay, and divers other 
things are effected by the forms of folid bodies, 
is to me, I confefs, at leaft as difficult to con- 
celve, as to imagine without it a caufe of co- 
hefion in the parts of a dry body. 

OrueER learned men there are among the 
moder naturalifts, who have recourfe fome of 
them to a {pirit, which penetrating and faften- 
ing to each other all fubftances corporeal, u- 
nites them into ane world; but others fancy 
rather a certain cement or glue, whereby they 
conceive the parts of bodies to be made as it 
were to {tick to each other. But as for this laft 
hypothefis, it would be confidered, that though 
glue is made ufeé of to join together bodies of 
fenfible bulk, yet glue it felf being a body, that 
is fo too, it muft alfo it felf confift of leffer 
parts flicking to one another; which allows 
ine to demand the caufe of the mutual coherence 
of thofe parts. And if it be anfwered, that 
they likewife ftick together by the intervention 
of fome more fubtile glue, I fhall again repre- 
fent, that this glue allo muft confift of corpo- 
Teal parts; and therefore I fhall further demand 
how thefe alfo ftick together: and if the like 
anfwer be again made me, I thall {till renew the 
like demand, till at length the anfwerer be re- 
duced to confefs, that parts of matter fo very 
fmall cannot be reafonably fuppofed to be kept 
together by a cement. And if the corputcles, 
that make up the fineft glue imaginable, are 
not kept together by a cement, we may be al- 
lowed to afcribe their adhefion to the immedi- 
ate contact and reft of the component parts, 
(which is a caufe intelligible, and at _leaft pro- 

Vore 


bable) till fome other fufficient caufe be affigned, 
which I do not take that to be, which is taught 
by the patrons of the firft hypothefis lately 
mentioned, concerning a fpirit diffufed threugh 
the mafs of matter. For not to mention, that 
the.agility of a {pirit feems not fo proper a qua- 
lification for that, which is to faften bodies to- 
gether, we may confider, that this fubftance 
which is called a {pirit, is indeed but a fubtile 
body. And why therefore may not the mi- 
nute parts of other bodies, if. they be conveni- 
ently fhaped for adhefion, ftick to one another, 
as well as ftick to this fpirit? And I fhould 
here alfo demand, how the parts of this {pirit 
are kept faft to one another. If any fhould 
anfwer, that this {pirit confifts of parts, which 
are infeparable, and yet perhaps of a hooked 
fhape, which fits them to faften themfelves to 
the bodies they take hold of, and thereby thofe 
to one another; this would be to propofe fuch 
a4 new notion of the diffufed fpirit, as I know 
not whether thofe, whofe opinion I have been 
examining, did ever dream of, or would be 
Content to adopt: and fure, according to this 
hypothefis, there muft be a wonderful plenty 
of thefe little {pirits in the grofleft bodies; and 
ice for example, which is thought fo deftitute 
of fpirits, muft be well nigh half made up of 
them: for thefe little fpirituous parts can faften 
no parts of other bodies together but thofe 
they touch, fince otherwife the parts of other 
forts of matter, if but contiguous, might co- 
here without thefe, which is againit the hypo- 
thefis. And fince each of thefe {mall {piritu- 
ous corpuicles, if I may fo call them, being 
really a natural body, and by confequence ne- 
ceflarily divifible, at leaft by. thought, into 
parts, I fhall afk the propofers of this new no- 
tion of {pirit, upon what account this corpuicle 
can be indivifible; I mean, what it is, if it be 
not reft and immediate contaét, that hinders, 
but that the parts (or defignable parcel of cor- 
porealfubftance) which are divifible by thought, 
fhould be always kept together, and never be 
actually divided. I am not averfe indeed from 
granting, that they may almoft always efcape 
difiolution: but I am apt to fufpeét, that may 
be, becaufe that by reafon of the extreme fmall- 
nefs, and the reft and {trict contaé of their 
parts, they can {carce ever meet with an agent 
minute and {wiftly enough moved, to be able 
to fhatter them, or diffociate the combined parts. 
For to fay, that it isthe nature of every fuch 
corpulcle to be indivifible, is but to give me 
caufe to demand how that appears; for fo im- 
portant an affertion needs more than a bare_af- 
firmation for proof. 

Anp if two of thefe corpufcles, that are pre- 
fumed to be indivifible, fhould, being {mooth 
and of the fame figure, (as for example cubi- 
cal) happen to lie upon one ancther, and a 
third fhould likewife chance. to be fitly placed 
upon the uppermoft of the two, what {hould 
hinder, but that this aggregate may by the vio- 
lent knock of fome other corpufcles be broken 
in the midft of the whole concretion, and con- 
fequently inthe middlemoft body? For {uppofe 
them as adamantine as you,pleafe, yet fince 


corpuicles as hard as they are, can be made 
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very violently to knock againft them ; why 
may not thefe grate or break the middlemoft 
corpufcles, or any of the others? as we fee 
that diamonds themfelves may be reduced to 
powder by other diamonds, though not (as 
artificers verfed in the trade inform me) by 
attrition with any other ftone. To prove, that 
the cohefion of the middlemoft of the three 
lately-mentioned fmall deyes with the other 
two, the one above it, the other below, is not 
fo ftrong as that of the parts of that middle- 
moft corpufcle, notwithftanding that the con- 
taét between each two adjoining bodies is fup- 
pofed to be full, (for fo it muft be in fuch bo- 
dies, though not always in othersvifibly greater, 
in which fome fubtiler fubftance may be fup- 
pofed to come in part between them) to prove 
this, I fay, there muft be affigned fome better 
caufe of the cohefion of the matter in one part 
of the propofed body than in the other. And 
it cannot with probability be pretended, that a 
corpufcle prefumed uncapable to be divided 
fhould confift of hooked parts: and if that 
fhould be pretended, yet even thefe hooks al- 
fo being true bodies, the queftion would recur 
concerning them, and be ftill renewable iz zx- 
finitum. fit fhould be faid, that thefe minute 
bodies are indiffoluble, becaufe it is their nature 
to be fo; that would not be to render a reafon 
of the thing propofed, but in effect to decline 
rendering any. And though | know, that in 
every hypothefis about the principles of things, 
fomething is allowed to be aflumed, as not be- 
ing to be explained or proved by any thing 
more primary than it felf; yet I know not whe- 
ther this excufe be proper in our cafe, where- 
in it feems, that the entirenefs and permanency 
of any parcel of matter, how minute foever, 
may be probably enough deduced from the im- 
mediate contaét, the reft and the extreme lit- 
tlencfs of its defignable parts. And if for a laft 
refuge it fhould be faid, that the defignable parts 
of thefe corpufcles are therefore unfeparable, 
becaufe there is no vacuity at all intercepted be- 
tween them; befides that this is contrary to 
the fuppofition formerly made; for {uch ex- 
tremely minute deyes as we imagined to be one 
upon another, having their furtaces, according 
to our poftulatum, flat, fmooth, and exqui- 
fitely congruous, could no more than the parts 
of cither of the three corpufcles have any va- 
cuity intercepted between them: befides this, 
I fay, this is both to fuppofe a vacuum in all 
divifible bodies, and that too as the caufe of 
their being fuch, and to decline the former 
hypothefis touching the ufe of this fpirit, and 
take fanctuary among the atomifts, to whofe 
opinion about the account, upon which thofe 
bodies they call atoms are not diffipated, al- 
though fome of the confiderations we have al- 
ledged againft the newly-examined opinion 
may in part be applied; yet divers of their 
other opinions do fo fairly comport with the 
generality of our experiments in thefe notes 
touching Fluidity and Firmne/s, that lam willing 
to decline clafhing with them, by not purfuing 
now any further a difquifition, which, as I 
faid a while ago, is not neceflary to my pre- 
fent defign: efpecially, fince the dim and 
| I 
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bounded intellect of man feldom profperoufly 
adventures to be dogmatical about things, that 
approach to infinite, whether in vaftneis or 
littlenefs. Nor indeed would I have that looked 
upon as a refolute declaration of what I think 
of fo abftrufe a fubject, which I have rather 
propofed to avoid faying nothing, where 1 
fuppofed it expected I fhould fay fomething. 

Tse other thing then, which in our de- 
{cription of a firm body we mentioned as ca- 
pable to make it fo, is the texture of the parts 
(whether homogeneous or not) that conftitute 
it; and though the juxta-pofition and refit of 
thefe parts may poffibly alone fuffice to make 
the body ftable; yet this texture feems to be 
the moft ufual caufe of ftabiliry, and fome- 
times alfo it may fuper-add a degree of that 
quality to that, which bodies may have upon 
the former account only. For, though whilft 
the parts of the body are actually at reft, it 
cannot be fluid, yet thofe parts, if they cohere 
to one another but by reft only, may ceteris 
paribus be much more eafily diffociated and 
put into motion by any external body actually 
moved, than they could be, it they were by 
little hooks and eyes, or other kind of faiten- 
ings intangled in one another ; it being often 
neceffary in this cafe violently to break off thele 
faftenings, before the little bodies taftened to- 
gether by them can be disjoined, and put into 
{uch a feparate motion, as is requifite to the con- 
ftituting of a fluid body. 

We formerly made ufe of that familiar fub- 
ftance, the white of an egg, to illuftrate the 
nature of fluidity: let us now try, whether it 
will alfo affift us in our inquiry after the cautes 
of ftability. When an egg is made hard by 
boiling, fince whether we fuppofe this indura- 
tion to be effeéted by bare motion or impulfe, or 
elfe by the infinuation of fiery corpufcles; fince 
I fay there is nothing, that appears to get in at 
the fhell, unlefs perhaps fome calorific atoms, 
and, perchance too, fome little particles of the 
fluid water it is boiled in, it is not eafy to dil- 
cover, from whence elfe this change of confi- 
{tency proceeds, than from a change made in 
the texture of the parts, whereby they are con- 
nected and difpofed after a new manner, fit to 
make them reciprocally hinder the freedom ot 
each other’s motions. But if inftead of harden- 
ing the whites of eggs by the heat of the fire, 
you beat them very well into froth, you may 
perceive that froth to emulate the nature of a 
{table body : for not only you may raife it up 
to a pretty height, and make it retain a fharp 
top almoft like a pyramid ; but I remember 
I have, for curiofity-fake, made with a little care 
a long and proportionably thick body of thefe 
bubbles hang down from my finger without 
falling, like an icicle from one of the reeds of 
a thatched houfe; and yet in this there appears 
not any alteration to be made in the fluid 
body, fave a meer mechanical change of the 
difpofition of its parts: which may be con- 
firmed by water beaten into froth, for there the 
heaped bubbles will quickly fubfide and fall 
back into water of the very fame confiftence it 
was of before. 

Now there may be feveral things, whereby 
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a body may be put into fuch a texture, as is 
convenient to make it firm or ftable. And of 
thefe, before we confider of them particularly, 
it will be fit to take notice in general, that for 
the moft part it is not from any of them fin- 
ele, but from two or more of them concurring, 
that the ftability of concretions proceeds, 

Tue firft and chiefeft of thefe feems to be 
the fitnefs of the fhapes of the component par- 
ticles to faften to each other; as it fome were 
figured like the handles of buckets, and others 
like the hooks, that are wont to be employed 
to draw them up out of the well, or fome like 
buttons, others like loops, fome like male, 
others like female {crews (as mechanicians 
{peak) or as if many together were fo varioufly 
branched, that their parts may be fo interwoven 
one within another, as not tobe eafily fepara- 
ble (as we often fee in a well-made dry hedge, 
of which if a man go to pull away one bough, 
he fhall often be unable to-do it without pul- 
ling away with it divers others, whofe flender 
twigs will be intangled with it.) An emi- 
nent example of the power of the bare tex- 
ture of many fmall bodies (even fuch as each 
of them apart is not, perhaps, extraordinarily 
fhaped for fuch a purpofe) to make a fta- 
ble one, is afforded us by ropes and cables ; 
where only by twifting together and wreathing 
the flender and flexible threads the cable is 
made up of, they are fo well, as it were, wedg- 
ed in between and faftened to one another, 
that they conftitute a body nét to be broken 
by the weight of an iron anchor, nor, perhaps, 
by the force of a fhip violently driven on by 
the fury of the winds and waves. This figu- 
ration of the corpufcles, that make up con- 
fiftent bodies, feems to have been the chief, if 
not only, caufe of their confiftence, in the judg- 
ment of the antient Atomifts, this being the 
account, that is given of it by Lucretigs : 


Denique que nobis durata ac fpiffa videntur, 
Hac magis hamatis mter fefe effe wese/s eft, 
Et quafi ramofis alte compatia tenert. 

In quo jam.genere imprimis adamanting faxa 
Prima acie conftant, «dius contemnere fucta, 
Et validi falices, ac duri robora ferri, 
AZraque que clauftris reftantia vociferguiur, 


Awp indeed, fo innumerable may be the cor- 
refpondent figures, which are fit to faften bo- 
dies to‘one another, that it is very poffible, 
that two bodies, whereof each apart is fluid, 
may upon their conjunction inymediately in- 
tangle their parts in one another, and there- 
upon acquire fuch a new texture, that their 
parts cannot as formerly diffociate themfelves 
at pleafure, and move along one another's 
furfaces, nor canfequently flow after the man- 
ner of liquors, but are fo connected or in- 
tangled, that the motion of one of them will 
be refitted by many, and fo the whole body 
will become firm or ftable. Somerbing like 
this may be feen in the experiment mentioned 
by our author, where he teaches, that the diftil- 
led liquor of nitre, and that made per dekquium 
out of fixed nitre, will prefently, upon their 


mixture, in part concoaguiate into faline, and 
confequently ftable, bodies; but this feeming 
only a re-union of the faline particles, that did, 
though invifibly, {wim up and down in the 
aqueous parts of the mingled liquor, which 
after this feparation remains both more copious 
than the faline parts, and as fivid as before, 
we will add a noble inftance (mentioned to 
another purpofe by Lu//ly and Hartman) to de- 
clare, how much the firmnefs of bodies depends 
upon their texture. If you tale then the al- 
coho] or highly-reétified fpirit of wine, and 
exquifitely dephlegmed {pirit of urine, and mix 
them in a due proportion, (as I remember the 
Jaft time I made the experiment I took about 
equal parts by guefs, though two of the former 
to byt one of the latter, if this be excellent, be 


a better proportion ;) you may in and about a — 


minute of an hour turn thefe two fluid liquors 
into a conftant body.; and I confefs it was not 
without pleafure, that [ have immediately up- 
on the fhaking of thefe two liquors feen them 
fhoot into the likenefs of fhow, and acquire 
fuch a confiftence, that I could without fpilling 
the mixture turn the veffel, that contained it, 
upfide down, 

Burt I dare not expect to have this experi- 
ment believed,even by moft of them that thal] 
it, experience having taught me, that it 
will not fucceed, unlefs the {pirits of urine and 
of wine be both of them more exactly de- 
phlegmed, than is ufual even among chymifts. 
Yet fomuch more does this coagulation feem 
to depend upon the falt of urine as of fuch a 
texture, than barely as urinous, that we will 
add that, as the fpirit of fermented urine is not 
(whatfoever fome eminent chymifts may think 
or fay) fo indifpenfably requifite, but that ‘my 
curiofity leading me to try, whether other li- 
quors, which I {uppofed to be of a refembling 
nature, mightnot ferve the turn, I found, that 
fufficiently-rectified {pirit of hart{fhorn (to men- 
tion that alone here) may be made to fupply 
its place: fo I endeavoyred to make it probable 
by this *, that having tried a certain method 
(though that may feem ftrange to moft chy- 
mifts) of fo erdering urine, that wathour ftay- 
ing at all to ferment or putrefy it either forty 
days, or half fo many hours, I can make the 
volatile or faline fpirit afcend firft in diftillation, 
though I ufe but fome fuch gentle heat as that 
of a bath: having, I day, by this means dif- 
tilled a very ftrong fpirit of unfermented urine 
and rectified it too, I found, as I expected, 
that I could not by any means make it coagu- 
late with fpirit of wine, which feemed to pro- 
ceed from the differing texture of this {pirit 
from that of fermented, or rather putrefed, 
urine; fince I had added nothing to the frefh 
anine I diftilled, bur what was extremely fixed, 
and belonging (as chymifts fpeak) to she mi- 
neral kingdom. Whereupon having had the 
curiofity to inquire of fome of my chymical 
acquaintances, 1 found, that, they complained, 
that they had not been able to coagulate {pirir 
of wine with the faline {pirit made of meer 
urine, without any addition at all, when they 
diftilled that urine without a previous putre- 
faction 


* This way the author afterwards publifhed in anotl:r book, 
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faction (which is not wont to be perfected un- 
der fix weeks or thereabouts.) But to return 
to our coagulum, we will annex, that this is 
further remarkable in this experiment, that this 
white coagulated fubftance being put into a 
plafs veffel exactly ftopt and kept in a gentle 
heat (which yet it felf is not, perhaps, neccf- 
fary, though expedient) for fome weeks or 
months, will at leaft for the greateft part by 
much (Scr I have not yet totally feen it do fo) 
refume the form of a limpid liquor; as if ei- 
ther all the crooked particles, that connected the 
{mall coalitions of the vinous and urinous cor- 
pufcles to one another, were, by the motion 
they were put into by the external heat one 
‘after another, broken off, or elfe the fame little 
concretions (for the menftruum feems to con- 
fift chiefly of them, being able to perform other 
matters than either of the fingle liquors whereof 
it is conftituted) either aflifted by outward 
warmth, or enabled thereto by fome other 
caufe of mobility, did, after many and various 
attempts to clear themfelves of each other, lit- 
tle by little fo unbend or break off the crooked 
particles, thatintangled them, as at length to 
extricate themfelves, and become capable of 
freely fhifting places among themfelves, and 
fo of the form of a liquor. 

Awnp here I hall add a couple of experi- 
ments, for the fake of their affinity with fome 
parts of the newly-recited experiments about 
the vino-urinous coagulate. 

Anp firft it feemed to me worth trying, 
whether fome acid falts, being duly ordered, 
would not concoagulate with {pirit of wine, as 
well as with urinous falts; and having for a 
while digefted together in a convenient pro- 
portion pure faccharum Saturni, made with 
{pirit of vinegar, and rectified fpirit of wine, I 
found the mixtures fo changed in point of con- 
fiftence, that upon inclining the glafs, which 
contained it, none of it would run down the 
fides. But this experiment did not afterwards 
- feem to me either ealy orconfiftent, nor is it more 
than one of the ways, and I doubt none of the 
beft, of attempting what we have propofed. 

Tue other experiment I promifed you, re- 
lates to the refolution of the coagulum of fpirit 
of wine, (which to be performed by digeftion 
requires a very long time.) AndI wifh I had 
not fome reafons to hinder me from communi- 
cating to you the way of making of it at pre- 
fent; it being an experiment, that feems fome- 
what ftrange in its kind; but that part of it,which 
is directly pertinent to our prefent argument, 

ou will, I truft, believe upon my relation, 
which is, that by the addition of nothing but 
of a very fixed and very dry body (infomuch 
that it will not yield any thing by the common 
way of diftillation, even in a naked fire) by 
the fole addition, I fay, of this dry body, the 
newly-mentioned coagulum, which is alfo a 
confiftent body, may in a few hours be brought 
into a permanent liquor (quite diftinét from 
the dry body) which, when experience firft re- 
commended this way to me, was of too fubtile 
and penetrating a nature, not to make me ex- 


pect from it confiderable effects, both in chy- 


miftry and phyfick, of which imitation vou 
may be pleafed to take notice. 

Burt to return to what I was about to fub- 
join after the mention of our coagulum, as 
that is an example of firmnefs produced by 
texture; I will here, becaufe it is not eaiy to 
procure {pirits pure enough to make fuch a con- 
cretion as that; I will here, I fay, tet down an- 
other way of fpeedily hardening one fluid body 
by another: for if you take the white of an 
ego, and beat it till ic become thin, and then 
thake well into it about half its quantity /per- 
haps much lefs might ferve the turn) of right 
{pirit of falt, you dhall have in a few minutcs 
the mixture fo coagulated, that I remember 
when we turned the glafs, wherein we made it, 
upfide down, nota drop of liquor did run out, 
though fome hours after we obtained a little by 
breaking the curdled matter. And another 
experiment much of the nature of this 1s faid 
to be delivered by Sir Francis Bacon, who 
teaches to coagulate whites of eggs with f{ririt of 
wine: and indeed, if you oblerve a circum- 
{tance (unmentioned, that I hear of, by him) 
which is the fhaking of the two bodies well to- 
gether, and if your jpirit of wine be good, the 
experiment will fucceed very well; infomuch 
that I remember I have made this way a coagu- 
lum, from which no liquor would drop down 
in about a minute of an hour. But whereas 
this great naturalift conceives this hardening of 
the egg’s white to be performed by the he-r of 
the ipirit of wine, I ihall willingly contels he 
has affigned the caufe ingenioutly, but mult 
doubt, whether he have done it truly: for there 
are divers things, that feem to argue {pirit of 
Wine, as inflammable as it 1s, to abound with 
a piercing jalt, and that fuch faline corpuicles 
may fuffice to curdle whites of eggs, our freth- 
ly-mentioned experiment of curdling the white 
of an egg with fpirit of falt does iuificiently 
declare; and not only we have performed the 
like effect with fome other acid {pirits, and par- 
ticularly that called oil of vitriol, but it may be 
produced, though more flowly, even by a 
crude falt; for by long beating the white of an 
egg with a lump of allom, you may bring ir 
for the moft part into white curds. So that it 
we will allow the coagulation we treat of to be 
performed by the fpirit of wine as hot, it feems, 
that that heat muft be only fuch, as may be a!- 
cribed to the active particles of {faline bodies, 
which yet are commonly accounted rather cold 
than hot. But becaufe I fomewhat doubt, how 
juftly they are reputed fo, I will add, that { 
did purpofely for trial-fake, take the ferum or 
whey, that is wont to fwim upon men’s blood 
after it iscold and fettled, and indeavoured in 
vain to coagulate it with fuch fpirit of wine as 
would coagulate eggs; and yet this whey will 
at leaft as foon, as (if not much fooner than) 
whites of eggs, coagulate over a gentle heat of 
embers: which makes it doubtful, whether the 
effect proceed not from the greater correfpon- 
dency in texture of the {pirit of wine with one 
of the liquors than with the other, rather than 
from the heat aicribed to it, which did not at 


‘all coagulate the whey. 
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Bur although we have mentioned fome ex- 
temples to fhew, that two Auid bodies may be 
affociated into a confiftent one; yet we want 
not an experiment to make it appear, that 
likewife by the change of texturea fluid body 
may be divided into two confiftent ones, This 
experiment, which we have partly taken notice 
of before (treating of fluidity) is, that having 
for trial-fake by convenient degrees of fire 
diftilled over a due proportion of the more 
volatile parts of fallet oil, neither the liquor, 
thar came over, nor the fubftance, that remain- 
ed behind in the retort, was fluid, though the 
oil that yielded them had been fo. 

Bur when I put to the oil before diftillation 
a convenient quantity of common falt, and one 
or two other things, that were fit to change 
the texture of the branched or hookt corpufcles 
whereof it confifted; I could then obtain an 
oil of common oil, that both dropt into the 
receiver in the form of a liquor, and continued 
a fluid body; which may probably be of good 
ufe to furgeons, varnifhers, and men of fome 
other profeffions. 

Awp to make it the mote likely, that by 
additaments of fome fuch nature as that newly- 
mentioned, fome groffer and cloggy parts are 
tetained, or elfe much fubtilized and otherwife 
altered; I fhall add, that profecuting a.hint I 
happened to meet with in the difcourfe of a 
wandering chymift, I practifed a way fo to 
defecate the dark and muddy oil of amber 
drawn per fe, that'a pretty proportidn of i0 
would come over fo tranfparent.and finely co- 
loured, that the experiment did not a little 
pleafe thofe I fhewed itto. And if it do not 
appear upon trial, that this way of preparing 
oil of amber does by detaining fome parts, 
which, though more grofs than the reft, may 
yet Le no ufelefs one, impairthe remedy; and 
that it does not, upon fome other {core, infringe 
the medicinal virtue of the oil, the experiment 
will not be unuwfeful. Forthe liquor, that isthus 
prepared, is not only very diaphanous and well 
coloured, but fo pure and fubtile,. that it will 
fwim, not only upon water, but upon fpirit of 
wine it felf. And it will be no defpicable thing, 
if by extending or further applyimg this experi- 
ment to other indifpofed bodies, many empy- 
reumatical oils diftilled by ftrong fires in retorts 
can be brought to emulate effential oils (as 


chymifts call. them) drawn in limbicks, as to. 


clearnefs and lightnefs. 

Tue additament I laft thought fit to make 
ufe of for purifying oil of amber was briefly 
this. I. two pound or fomewhat lefs of good 
brandy, one pound of goad fea-falt, and half-2 
pound of the oil to be iubtilized, mix, and diftil 
them together. | 
. Upon the mention I made above of the 
white coagulum of the fpirits of wine and 
urine, I remember what I have fometimes ob- 
ferved in the effential oil of ansitfeeds (as chy- 
mifts fpeak) diftilled with ftore of water in a 
limbick and -refrigeratory ; namely, that in the 
heat of fummer it would remain a perfect li- 
quor like ether chymical oils; but durmg the 
‘cold of the winter, though they, notwichitand- 
ng that aise continued fluid as before, the 

ox. I, 


oil of annifeeds would coagtilate into a body, 
though not of an uniform texture to the eye 
like butter (but rather almoft like camphire) 
yet like it white and confiftent, not without 
forme kind or degree of brittlenefs. 

Awnp on this oceafion I will here infert an 
experiment; which fhould havebeen fet down in 
that part of the former hiftory of fluidity, 
where I mention, that the {mall parts of a 
body may be fufficiently agitated to conftitute 
a liquor by the air or other agents not fenfibly 
hot themfelves. The experiment take thus, 
Cafting by chance my eyes in the winter-time 
upon a glafs of oil of annifeeds, which ftood 
coagulated by the cold of the feafan, I prea 
fently bethought my felf of making a liquor 
(whofe procefs belongs to another treatife) of 
which, as foon as I had prepared it, I made this 
trial. I melted with a gentle heat the congeal- 
ed oil of annifeeds to make it flow, and then 
covered part of it in another glafs with a mix- 
ture I had provided: and having let them both 
reft in the window, I found, that the meer oil 
being fully refrigerated again, coagulated as 
before; but that; which was covered with the 
other liquor, continued fluid both day and 
night, and in feveral chatiges of weather, and 
does ftill remain at the bottom of the menftru- 
um a clear oil diftinét from it, though I have 
i a fhaken them together -to confound 
them. : 

Anp becauifé, Pyvopbilus; I have not difcos 
vered to you the menftruum I made ufe of, I 
will here prefene you with a fuceedanéous expe- 
riment made with 2 common liquor. I toolt 
then good clear Venetian turpentine, and ha- 
ving flowly evaporated about a fourth or fifth 
part of it, till the remaining fubftance being 
fuffered to cool would afford me a coherent 
body, (or a fine colophony) I caufed fore of 
this tranfparent and very brittle gum (of which 
I have elfewhere taught you fome ufes} to be 
reduced to fine powder: of which I put into 
pure fpirit of wine a greater proportion, than 
I judged the liquor was capable of diffolving, 
to the end, that when the fpirit had taken up 
as much of the powder as it could; there might 
remain at the bottom a pretty quantity of our 
colophony. On which, though the menftru- 
um (being already ghitted) could fiot acé 
powerfully enough to diffolve it; yet it tight 
give the matter (which it had dlready fo far 
foftened, as to réduce it into a coherent mafs) 
agitation enough to emulate a fluid (though 
fomewhat vifcous} body. And acéordingly 
I obtained a fluggifh liquor, which continued 
fluid, as long as F pleafed to continue the men 
firm upon it. The like experiment I tried, 
with clarified roffn, and with fine eolophony, 
though bur boughe at the fhops; and although 
the trial fometirnes fucceeded not ill, yet I 
found not the fuccefs conftant and uniform, 
whether becaufe the bodies to be diffoived 
were not defecated and pute enongh, dt that 
I did not hit upos the beft proportiet: between 
the folvent and them. Bat this eireumffance 
I fhall not omit, that when the glatmous li- 
quor was feparatéed front the mrenftieum, it 


would by degrees, thougl: but flowly, hardett 
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in the air. The application of which property, 
for the prefervation of fmall and very tender 
bodies, I fhall not here more exprefly hint 
than by having barely namedit. I had forgot 
to add, that whilft the fubftance continued 
fluid, I could fhake it, (asI lately told you I 
could the oil of annifeeds) with the fuperna- 
tant menftruum, without making between 
them any true or lafting union. 

Wurcu laft circumitance brings into my 
mind another experiment, that I likewile forgot 
to add to that part of the former hiftory of Hu- 
idity, where I take notice, that the particular 
textures of fluid bodies may be reckoned among 
the chief caufes of their being difpofed, or in- 
difpofed to mingle with one another. For 
partly to confirm this conjecture, and partly 
to manifeft, that it is not univerfally true, which 
chymifts are wont to think, that acid falts and 
oils will not incorporate or mingle; I took 
an arbitrary quantity (and, as I remember 
equal weight) of common oil of vitriol and 
common oil of turpentine, as I bought them 
at the druggifts: thefe I put together very 
flowly, (for that circumftance fhould not be 
omitted) and obtained, according to my defire, 
an opacous and very deep-coloured mixture, 
whofe almoft balfam-like confiftence was 
much thicker than either of the liquors that 
compofed it. (The like experiment alfo fuc- 
cefstully tried with fome other chymical oils, 
but found none preferable for this puirpofe to 
oil of turpentine.) And to make it probable, 
that the difpofition of thefe liquors to mingle 
thus prefently together depended much on 
their texture, we made the mixture be warily 
diftilled over, (for elfe the experiment will {carce 
fucceed) and thereby obtained, (as we elfe- 
where mention to another purpofe) a certain 
grofs fubftance, which was that, which feemed 
to mediate the former union betwixt the two 
liquors. For this fubftance being {feparated, 
and thereby the texture of one of the liquors 
(or perhaps both) being changed, the liquors 
(which caime over very clear into the receiver) 
{wam upon one another; nor have I fince been 
able by fhaking them together to confound 
them for any confiderable time, but they pre- 
fently part again, and do to this day remain di- 
{tinct as well as tranfparent. But after having 
forgot to fet down thefe things in their proper 
place, 1 muft not forget alfo, that to employ 
here more words about them were to digrefs. 

To this then annex we, that the liquor we 
elfewhere mention ourfelves to have dittilled 
from benzoin, has been, and is ftill, fubjeét to 
much more frequent viciffitudes of fluidity and 
firmnefs: for part of it all the year long con- 
tinues in the form of a blackifh oil, and the 
reft, according as the feafon of the year or of 
the day makes the weather cold or hot, fre- 
quently changes its texture, fometimes appear- 
ing perfectly the fame with the newly-men- 
tioned oil, and fometimes fhooting into clear 
and varioufly-fhaped cryftals, which faften 
themfelves to the bottom and fides of the vef- 
fel, till a warmer part of the day or of the fea- 
fon refolves them again into a liquor. And 
thefe two laft obfervations may alfo ferve to 


confirm what we formerly taught, that the 
fluidity of fome bodies depended almoft wholly 
upon the various agitation of their parts: for 
in thefe inftances the parts of the annifeeds and 
thofe of the benzoin, upon the operation or 
abfence of the languid heat of the ambient air, 
fometimes agitating them, and fometimes fuf- 
fering them to reft, did conftitute a fluid or a 
confiftent body. And having thus taken no- 
tice of this upon the by, we will add to the 
other examples mentioned under this fecond 
head that, which it afforded us to our pre- 
fent purpofe by falt-petre, which being diffolved 
in a fuficient quantity of common water, will 
feem to be loft in it, and to conftitute with ic 
one uniform fluid fubftance ; but if a competent 
quantity of that water be boiled (or permitted 
to exhale) away, and the remaining liquor be 
juffered to reft a while, efpecially in a cool 
place, the faline particles will be re-uniting them- 
felves, and by the exclufion of the aqueous parts, 
conftitute {table and determinately-figured ici- 
cles or cryftals. 

Tne confideration of this may fuggeft to 
us another way, that feems quite contrary to 
the former, whereby fome bodies may become 
firm and folid ; and that is by the intermingling 
of a due proportion of water or fome other 
liquor. For, though the jimall parts of fuch 
fluid bodies, being themielves in motion, are 
apt to give thofe of others fuch an agitation 
as we have formerly taught, that fluidity prin- 
cipally depends on; it feems, that the admiffion 
of any liquor mutt rather conduce to the mak- 
ing of a body fluid than confiftent: yet if we 
confult experience, it will inftruéct us otherwile; 
for when J have taken either an equal or a 
double weight of oil of vitriol and diftilled ic 
warily from running mercury, very much the 
greater part of the liquor would comeover, and 
leave behind it a very white powder confi- 
derably fixed. And if we examine that fa- 
miliar production of chymiftry mercurius dulcis, 
(which they now ufe to make, by {ubliming 
together oftwo parts of crude mercury, with but 
one of fublimate, which confifts chieHy of mer- 
cury already) we may find that in that, which 
is counted the heft, the fluid body of quick- 
filver is fo contexed with the falts it carries up 
in fublimation, that the dry and brittle body 
they compofe may contain far more (perhaps 
twice more) quickfilver than fale. And other 
experiments may perfuade us, that the mixture 
of a convenient liquor may cement bodies into 
one hard concretion, which would fcarce be 
compacted together otherwife. Nor is it a- 
gainft reafon, that it fhould be fo; for there 
may be differing qualifications required to a 
body, whilft it is conftituting, and when it is 
conftituted ; and though the motion of the parts, 
that make it up, oppofe the firmnefs of a form- 
ed body, yet it may conduce to the making 
of a firm body. For when a great many hard 
corpufcles lie together loofe and incoherent, 
they do, as we formerly noted, emulate a fluid 
body ; whereas by the mixture of a liquor, 
thofe loofe corpufcles being for a while diffoei- 
ated and put into motion, they may after 
many evolutions apply themfelves to one a 
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ther d4fter that manner, that is moft requifite 
to make them touch one another clofely, and 
according to a greater furface. Whereupon 
it often follows, that the liquor, in which they 
did formerly fwim, is either fqueezed out upon 
their clofing, or elfe fo difperfed in fmall par- 
ticles, and difpofed of among thofe of the 
harder corpufcles, that they are unable to agi- 
tate them, or prejudice ‘their mutual cohe- 
fion: 

Awnp here to dilucidate the fubje€t under 
confideration by an inftance, that feems very 
pertinent to it, we will make a further ufe of 
the experiment formerly mentioned touching 
the burning 6f alabafter. For if the powder, 
afterit hds done boiling, and has been fuffieient- 
ly burnt, and kept fome hours (the moft ex- 
pefienced aftificers obferving, that it is not fo 
convenient to employ it prefently after it is 
taken off the fire) be well beaten and tempered 
up with fair water almoft to the confiftence 
of thin pap, if the powder have been rightly 
prepared and fkilfully tempered, you fhall fee 
that fluid fubftance in afew minutes of an hour 
begin to fet (as the tradefmen fpeak) that is, to 
exchange its fluidity for firmnefs; fo that if it 
were before caft into a mould, it will perfectly 
retain the figure of the internal furface thereof. 

Now that in our mixture there is for a while 
fuch an agitation of the hard parts produced 
upon the affufion of the water, and afterwards 
an exclufion of the fuperfluous water, we may 
confirm partly by this, that when any con- 
fiderable quantity of burnt alabafter is temper- 
ed up with water, the mixture after a little time 
crows fenfibly hot, and fometimes continues fo 
for a pretty while; and partly alfo by this, that 
having purpofely for trial’s fake filled a new 
and good glafs-phial, containing about half a 
pint, or pound, with the mixture we fpeak of, 
and when it was top full, ftopped it up very 
clofe, the liquid mixture within lefs than half 
an hour cracked the phial (though ftanding in 
a window) in feveral places, arid at thofe cre- 
vices ‘difcharged it felf of about a fpoonful of 
clear water; the remaining mixture retaining 
perfectly the figure and dimenfions of the phial, 
and growing as hard as chalk, or fomewhat 
harder, infomuch that we were fain to imploy 
feveral ftrokes with a ftrong iron to divide the 
mafs, 

Anp let me here add, that fome other fub- 
{tances may this way afford much folider bodies 
than burnt alabafter does ; and therefore it may 
be a thing of good ufe to inquire out and try 
what other bodies, eafily to be procured, may 
be thus brought to a new and lafting folidity. 
For the learned hydrographer, Fournier, fpeak- 
ine of thofe dams or digues (as he calls them 
in his language) which are fometimes made in 
the fea to fecure fhipping, (as I have feen at 
the port of Genoa and elfewhere) after having 
told us, that the Romans made the faireft har- 
bours in the world by the help of a certain 
fand to be met with at Cuma and Puteo/i in 
the kingdom of Naples, which fand mingled 
with a third part of quick-lime acquires in the 


* Hydrograph. du P. G. Fournier, Lib. 11. Cap. 6. 


water a flint-like hardnefs ; fubjoins this obfer- 
vation of his own, * Pay ven, &Fc. that is, I 
have feen (fays he) in Flanders near Tournay a 
certain fort of afhes of lime made of marble, 
which was excellent for any kind of work 
made in the water. For having made a bed 
of great ftones, they caft upon them whole 
bags full of fuch afhes inftead of mortar, and 
the water betwixt the {tones having tempered 
up thefe afhes, petrified them to that degree, 
that in a fhort time they became as hard as 
marble. ‘Thus far he. But to purfue our for- 
mer difcourfe. 

Tuat alfo, which we intimated of the con- 
ducivenefs of the various tumblings to and fro 
of the hard particles to their uniting into one 
firm concretion, feems confirmable by what 
we have obferved in fome faline liquors, efpe- 
cially certain parcels of {fpirit of hartfhorn, 
which whatever were the conftitution of the 
ambient air, remained fluid fome of them for 
many months, after which the faline corpufcles 
began. to fhoot at the bottom of the remaining 
liquor into exquifitely-figured cryftals, which 
at length grew copious enough. For this 
{pontaneous coagulation of the little faline bo- 
dies happening fo late, it feemed, that it was 
preceded by almoft innumerable evolutions, 
which were fo many and fo various, that at 
length the little bodies came to obvert to each 


other thofe parts of themfelves, by which they 


might be beft faftened together and conftitute 
a firm body. Which conjecture feemed the 
lefs improbable, becaufe we could not well ima- 
gine, that this coagulation proceeded (as that of 
diffolved alum and other falts is wont to do) 
from the evaporation of the fuperfiuous liquor ; 
for the glaffes, wherein what we have mentioned 
happened, being carefully ftopped, there was no 
danger of fuch an avolation; and if any thing 
could get away, it muft have been the fubtile, 
peircing and fugitive fpirit, (which indeed, as 
my nofe had informed me, does oftentimes pe- 
netrate ordinary ftopples) for the fying away of 
thofe volatile parts would only have left the re- 
maining liquor more aqueous. And it is well 
known to thofe, that deal with fuch kind of 
liquors, that the more aqueous they are, the 
lefs apt they are to cryftallize. And however 
it will ferve our turn, that there was but an 
infenfible diminution of the liquor upon the 
recefs of whatever it was that got through the 
cork. 

To the fame purpofe I remember alfo, that 
having in a eryftal phial carefully kept a pretty 
quantity of well-coloured tinéture of amber, 
made with pure {pirit of wine, it remained fluid 
for a year or two, and during that time pre- 
fented us with a ftrange phenomenon, that be- 
longs to other papers fF. But having been ab- 
fent for two or three years from the place 
where we locked it up, we found, when we 
came again to look upon it, that though it had 
formerly remained fluid fo long, yet feveral 
yellow lumps of amber, almoft like beads, 
with one fide flat, had here and there faftened 
themfelves partly:to the bottom, and partly to 

: the 
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the fides of the glafs; the reft of whofe inter- 
nal furface continues yet tran{parent. 

ANOTHER thing, whereby bodies become 
{table, is, the admiffion of adventitious cor- 
pufcles into their pores and receffes. And of 
the ways, by which thefe foreign corpufcles 
may bring the fubftance they invade to be 
compact, thefe four appear the chief. 

First then, the adventitious corpufcles we 

fpeak of may produce ftability in the matter 
they pervade, by expelling thence thofe voluble 
particles, which, whilft they continued in it, 
did by their fhape unfit for cohefion, or by 
their motion ‘oppofe the coalition, or difturb 
the reft of the other particles whereof the body 
confifted. But of this having already dif- 
courfed, proceed we to what is to follow. 
. Iw the next place then, foreign bodies may 
contribute to the {tability of a fubftance they 
get into, by hindering the motion of the little 
bodies, that conftitute it. 

Anp thirdly, fuch advenient bodies, efpe- 
cially if they be not of the {malleft fize, may 
produce a firmnefs in the fubftance, which they 
get into, by conftituting with the particles it 
confifts of corpufcles more unapt for motion, 
and fitted for mutual cohefion. 

THESE two we mention together, becaufe 
that very often nature imploys them together, 
for the introducing of ftability into matter. 

To thefe feems to be reducible the: way of 
turning the fluid body of milk into curds by 
the mixture of a little runnet ; whofe faline par- 
ticles pervading the body of the milk, do not 
only make a commotion in the parts of it, but 
faften the branched particles of it to one ano- 
ther, and with them conftitute a body of ano- 
ther‘texture than was the milk; and the weight 
ot thefe curdled bodies reducing them by de- 
grees into aclofer order, does, whilft it preffes 
them together, fqueeze out the thinner and 
more ferous liquor, which the runnet was un- 
able to coagulate, and which being thus fever’d 
from the groffer parts of the milk, may well 
be more fluid than milk it felf is wont to be. 
And that there is fome coalition of the parti- 
cles of the runnet with the coagulated ones of 
the milk, may appear by the complaints, that 
houfewives fometimes make of their dairy-maids, 
that the cheefes tafte too ftrong of the runnet, 
‘when too great a proportion of it has been 
mingled with the milk. And though we af- 
cribed the curdling of the milk to the faline par- 
ticles of therunnet, we ignore not, that, not 
only common runnet, but alfo divers juices 
of herbs will curdle milk, as is well known in 
thofe parts of Jtaly, where cheefe is made with- 
out runnet. But we made efpecial mention 
of the faline corpufcles of the runnet, becaufe 
really houfewives are wont.tofalt it, and be- 
caufe faline liquors do manifeftly and power- 
fully operate in the coagulation of milk, which 
may be curdled by juice of lemons, and I know 
not how many other acid falts. And to ma- 
nifeft yet further thecoagulative power of them, 
we have fometimes in .about a minute of an 
hour arrefted the fluidity of new milk, and 
turned it into a curdled fubftance, only by dex- 
teroufly mingling with it a few drops of good 


oil of vitriol. But of the effeéts of various 
falts upon milk we elfewhere may, and there- 
fore fhal]l not now, difcourfe. 

Between this laft recited experiment, and 

the two following ones, it will not be impro+ 
per to infert:the immediately enfuing one, for 
the affinity, which it feems (in different refpects) 
to have with both. 
. | Rememser then, that I divers years 
ago prepared a falt, which either was, or at 
leaft anfwered well to the qualities afcribed to 
that which is now called Glauberus’s fal mi- 
rabilis, which feemed to have in it a coagula- 
tive power, in reference to common water. 
For whereas falt of tartar, common falt, ni- 
tre, Sc. being diflolved in water, do upon | 
evaporation of a fufficient quantity of that water, 
recover indeed their priftine faline forms, yet 
they do but coagulate themfelves without con- 
coagulating with them, either any water, or at 
leaft fo much, as chymifts haye thought worth 
the taking notice of. Whereas this falt we 
{peak of, being prepared for the purpofe, and 
diffolved in a convenient quantity of water, 
does upon its re-coagulation fo difpofe of the 
aqueous particles, among its own faline ones, 
that if the experiment be well and carefully 
made, almoft the whole mixture will fhoot to- 
gether into fine cryftals, that feem to be of an 
uniform fubftance, and are confiftent enough 
to be even brittle, and to endure to be pulve- 
rized, fifted, &%c. though the concretion may 
have fuch a proportion of water in it, that (as 
I remember) when the experiment fucceeded 
well, from three parts of water, and but one 
of falt, I had about four parts of cryftals. 

I Neep not tell you, that this falt feems to 

have a fomewhat more than ordinary refem- 
blance of a true coagulum, fince it reduces fo 
much water into a ftable confiftence; yet it does 
in no contemptible proportion materially con- 
cur to the body produced. But I may hereaf- 
ter (which I muft not do now) entertain you 
about a falt ofa differing kind from this; and 
which put me upon confidering, whether there 
may not be a coagulum more properly fo called 
of common water, which may in a very {mall 
proportion operate upon a great quantity of 
that liquor, as runnet does on milk. 
. I Have not yet examined, whether it will be 
fufficient to refer merely to the fecond and 
third ways lately mentioned of making bodies 
become {table in the phenomena I am about to 
fpeak of, or whether it may be reafonably fup- 
pofed (and added as a fifth way) that the bo- 
dies to be coagulated may (in great part) be 
brought to be fo; by fo aéting upon the bodies 
to which they are put, that the agent liquor 
(if I may fo fpeak) does by its action com- 
municate to the fubject it works on, or lofe up- 
on fome other account fome fubtile parts whofe ~ 
abfence fits the difpofed remaining fluid for fuch 
a cohefion, as may fuffice to make a body be 
(though very foft, yet) confiftent. But how- 
ever, it will not be amifs to take fome notice of 
effects, which, what e’er the caufe be, belong 
tothe Hiftory of Fluidity and Pirmnefs. 

I Some years fince prepared a fubftance 
of a whitith colour,. which would not only de- 
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ftroy the fluidity of fome other liquors, but 
would give a confiftency to a notable propor- 
tion of oil of vitriol it felf; though the parts of. 
this liquor be prefumed, upon the {core of its 
corrofivenefs, and its aptnefs to grow very hot 
with many other bodies; and make them fmoke, 
to be very vehemently agitated. 

Anp I remember, that I fometimes fhewed 
the curious a glafs phial well ftopped, upon the 
bottom of which lay a little of this newly-men- 
tioned whitifh powder, over which there was 
a confiderable proportion of oil of vitriol in a 
confiftent form, without feeming to havé any 
thing to do with the powder, as indeed it had 
been only poured'upon it, and fuffered to ftand 
in the cold for fome time (which if J miltake 
not was a day or two) at the end of which the 
above mentioned change was wrought on the 
liquor by the pewder, which didnot appearto be 
diffolved thereby. Whichphzenomenon feemed 
indeed to argue, that there happened in this 
experiment '(that was not the only one of the 
kind I then made) fomething like the coagula- 
tion formerly mentioned of quiclfilver by the 
vapour of lead; fome fubtile parts of the coagu- 
lator, if I may fo call it, invifibly pervading 
the liquor, whofe fluidity was to be fufpended,, 
though it feem not improbable to me, that the 
effect produced might depend upon both caufes, 
this newly expreffed, andthe other alittle above 
mentioned; where I guetfed, that a change of 
texture, and thereby of confiftence in the men- 
ftruum, might be the refult of the operation 
of the menftrdumi, and the body it a¢ts upon, 
And becatife this powder is: not fo eafy to be 
prepared, I fhall add, that you may (though 
not fo well as by the newly-mentioned way) 
fee the coagulation of a menftruum upon a 
firm body, which it does not feem to diffolve, by 
the enfuing experiment: Take cryftals of falt- 
petre very well dried, but not powdered; and 
gently pouring on it in a glafs phial fome gaod 
oil of vitriol till it {wim about half an inch, or 
perhaps more, above the falt; leave the phial 
clofed with a cover of paper in a cool quiet 
place, where it may not be fhaken: and if the 
trial fucceed with you as did it with me, the li- 
quor will, though flowly, fo fettle it felf about 
the nitre, that though you incline the phial to 
any fide (or perhaps turn it upfide down) it 
will not run out: and [ have fometimes taken 
notice of little faline bodies, and as it were fi- 
bres, that feemed to keep the parts of the mix- 
ture united together. I made alfofome other 
trials to coagulate unflegmatick A.F. upon 
nitre and fome other bodies, the phenomena 
of which trials did not oblige me to renounce 
‘the lately-mentioned conjectures about the caufes 
of fuch changes of confiftency in liquors, as I 
have been {peaking of; for I {til think it’ high- 
ly probable, that the beft coagulator I have met 
with aéts but as a finer fort of runnet, which 
in an inconfiderable quantity really difperfes 
material parts of it felf through the liquor to 
be wrought on, though thefe, when the cpagu- 
lator is a confiftent body, be, perchance, fo few 
or fubtile, as not to make any vifible diminu- 
tion of the’ body it parts. with. 

ae oe a to our prefent pur- 

fou. & 


pofe may be afforded us fometimes, (for I am 
fure the experiment will not always fucceed) 
by the notable way of coagulating quickfilver, 
and thereby turning it from a fluid into a‘ firm 
body, by the vapour of melted Jead, in which 
when it is taken off the fire (but before it be 
quite grown hard again) alittle ¢aviry muft 
be made with a pebble or a ftick, that the 
quickfilver tied up in a rag may be nimbly put 
into that hole, and be ,congealed by the per- 
meating fteam of the cooling lead. Which 
effect may be lefs hopefully expeéted by the 
way wont to be preferibed:- by authors (moft of 
whom I doubt never made trial of it) than by 
another that I have practifed; and may on ano- 
ther occafion fhew you. And that fome me- 
talline {team does really invade the quickfilver, 
feems probable by the wafting of lead by fufion; 
and by the operations afcribed by chymifts to 
the fume of, lead upon gold, about which I 
may elfewhere tell you what is come to my 
knowledge. | 
- Anpb I remember, that not long fince, an ini- 
genious phyfician of my acquaintance keeping: 
fome lead long in fufion to reduce it per /e into- 
a calx, and holding his head often over the’ 
melting pot_to obferve the alterations of the 
metal, was fuddenly purged divers times both 
upwards and downwards, which both lie and 
J afcribed'to the faturnine exhalations. And 
though I fufpected the congelation formerly 
mentioned might preeged from the egrefs of. 
fome fubtile,fubftance, that formerly agitated, 
but after deferted, the mercurial corpufcles ; 
yet that the concretion of the quickfilver might 
be effected by fome benumbing vapour of thé 
lead, feems confirmable by, a notable accidertr? 
that befel that famous geometrician Dodto# 
Wallis, who related itto me as a plizindmenoti 
he knew not well what to make of; namely, 
that he and other learned men at Oxford bet 
minded to make the experiment Under ‘confide? 
ration,| they found that, upon the firtt fufion 
of the Jead,, the immerfed quickfilver was very 
well coagulated by it; but when they came td 
melt it the, fecond time, and put new quiclé 
filver into it, the experiment would nor fuc- 
ceed; at which they wondered, finding by 
trials, that the lead might be Jo éafily déprived 
of its power of hardening quickfilvet. That 
this obfervation will always hold true, I am 
not apt to believe; but that fuch learned and 
candid naturalifts fhould either be miftaker in 
making it, or miftelate -it, it were injuriqus to 
fufpect: wherefore fuppofing that to Have then 
at leaft happéned, which one of them fegiftered 
in writing,;and more than one of them told 
me, it feems to countenance what we lave dé- 
livered, and looks as if, according to oiit dod- 
trine, there were in lead a coagulative fteam or 
fpirit, and, yet (at leaft in that parcel of metal) 
in fo {mall a proportion; as that italiioft totally 
diflodges or {pends it felf upon:théfirft oppor- 
tunity ig meets with of paffing into quickfilver,’ 
Ws haveelfewhere, to another purpofe, rneri- 
tioned aur haying fometimes (for, 


; 4s we thete 
advertife, at wall not always fucceed) madean 


experiment, which feems of kiri to the former, 


and, may give much light to, the matter under 
22a" coti- 
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confideration, and it was this; we poured upon 
aqua fortis common fallet oil, which floated 
together at the top of it, but after fome hours 
had its texture fo changed by the afcending 
{teams or other fubtile infinuating particles of 
thé faline liquor, that it was turned into a white 
confiftent (and fometimes a brittle) body like 
butter, femainmp all in one cake on the top 
of the menftruuny. A‘nd the like experiment 

but in a longer time) we have performed with 
exprefs oil of fweet almonds inftead of common 
ou. - 

Anp to fhew further, how much the ope- 
ration of the fame vifible agent may be diver- 
fified as to the production of fluidity or frm- 
nefs, according to the differing difpofitions of 
thé bodies it acts on; I have fometimes (I re- 
tnembér) taken the fame aqua fortis, or {pirit 
of nitre, wherewith I had coagulated expreffed 
oil of olives, and haying poured it off from the 
butter-like fubftance; I caft into it fome good 
camphire, which, without heat, was thereby re- 
diiced into an oil, that retained a diftinét fu- 

serficies from the menftruum, which it fwam 
upon, and would not incorporate with; fo that 
t 


é€ fame numerical menftruum, without the 
help of any degree of fire, turned a brittle body 
into a liquor, and the liquor into a brittle bo- 
dy, (for fuch is the fubftance, that may be made 
6fcommon oil, if it be fuffered to float long 
enough upon the codgulating Hquor;) which 
brittle fubftance (to add that upon the bye) 
{eemed to have received a more durable alte- 
ration from the fteams of the menftruum than 
was expected. For not only when melted 
with fire, it would upon refrigeration recover 
its confiftence without becoming again fluid, as 
when it was in the form of oil; but I madea 
trial or two, without fitccefs, to reduce it toa 
fiquor, by mixing it with oil of tartar per deh- 
gusum, which, you know, has a great faculty 
to find out and mortify acid fpints, fuch as 
thofe of the nitre or aqua fortis, that had (whe- 
Pher, as mere acids I now examine'not) coagu- 
ed our oil. 

~ Tue fourth and laft way,whereby corpufcles 
entering from without into a body may giveit a 
{table confiftence, is by making fuch a com- 
motion in the parts of it, as may make them 
apply themfelves one to another according to 
a greater furface, or otherwife complicate and 
difpofe them after the manner requifite to make 
them ftick together. 

Tus way of making bodies become con- 
fiftent, is feldom or never employed by nature 
without the concurrence of fome of the other 
ways already mentioned: but we have diftin- 

ifhed it from the two laft recited, becaufe in 


them we fuppofe, that fome of the adventitious 


corpuicles are {topped in the body, to whofe 


firmnefs they conduce, and (though perhaps 


but in a very confiderable proportion) do con- 
cur to make it up; whereas here we fuppofe, 
that without materially concurring to confti- 
tute the body they work upon, they do only 
agitate and varioufly move the particles it con- 
fifts of, perhaps breaking fome, bending and 
twifting others, and in a word {fo altering the 
texture, that the parts, that did formerly either 


move feparately, or adhere together but loofely, 
are now reduced to a clofer order, or a more 
implicated texture, and thereby more firmly 
conneéted to one another.. ‘That the bare dif- 
pofition of the parts of a body in reference to 
each other, without any addition of foreign 
matter, may do much towards ftability, we, 
may fee both in fome examples formerly men- 
tioned, andin ofier wands, which, when lying, 
loofely in an heap together, may each of them, 
very eafily be diffociated from the reft; but 
when they are breeded into a bafket, they co- 
here fo ftrongly, that when you take up any one 
of them, you fhall take up all the reft. To 
which may beadded thofe many obvious, though 
perhaps unheeded, inftances ,wherein by the bare 
texture of the flender hair or filaments, whereof 
wool or filk confifts, cloth, filk-ftockings, 
and many other durable garments are made by 
illiterate tradefmen. 

We may alfa obferve the force af bare mo- 
tion in altering, the texture, and thereby the 
confiftence of badies by the common way of 
churning, for there the external impulfe .of 
the churn makes a great commotion in the 
parts of the cream, and tumbles and fhuffles 
them perpetualdy to and fro among themfelves; 
whereupon it happens, that the more branched 
corpufeles meeting with one another, are in- 
tangled, and thereby feparated from the reit, 
and after many. o¢curfions all thefe parts are at 
length faftened to one another, and excluding 
thofe of the butter-milk, which feem not fo 
conveniently fhaped for mutual cohefion, do 
conftitute. butter: which is wont to be made 
yet more confiftent, or rather more compact, 
by being beaten or otherwife compreffed, as 
the parts thereby reduced into a cloier order 
fqueeze out the Auid butter-milk, that was in- 
tercepted among thein. 

Ir will perhaps be thought more ftrange, 
that a fluid body, nay a diftilled liquor, which 
is very volatile, and paffes for imple and ho- 
mogeneous, and 3s at leaft far lefs compounded 
than milk, fhould by motion, without the 
mixture of any new matter, be made coherent: 
and therefore I hope, that it will not only 
fecond the example newly alledged, but like- 
wife confirm fome main points of our doctrine 
touching firmnefs, if we obferve, that even the 
chymical oil of turpentine, which pafles for 
one of the principles or elements of that body, 
may be in great part, if not wholly, coagula; 
ted without addition. And yet (not to an- 
ticipate what I may have occafion to deliver 
elfewhere concerning this experiment) I fhall 
now only relate, that inquiring a while fince 
of avery expert chymiit, whether he had nor 
fometimes obferved (which I have aften done, 


-asI elfewhere declare) oil of turpentine to begin 


to coagulate, if it were often diftilled, he went 
with meto his laboratory, andthere letmefeeina 
receiver fome oil of turpentine, which he had 
often diftilled over per fe, in good part coagyu- 
Igted into a whitifh and confiftent body : af- 
firming alfo to me, that he had fometimes, by 
frequent diftillanons, without addition, ob- 
tained from clear oil of turpentine a far greater 
proportion of fuch a ftable.fubftanee, Whofe 


con- 
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confiftence, whether it fhould be afcrjbed to the 
fire’s breaking the aily corpufclés into parts 
more ft for mutual cohefion, or whether it 
proceed from. a new texture of the fame cor- 
pufcles, only chancing by thofe various evolt- 
tions to be difpofed after fuch another. manner, 
as to complicate or otherwife connect them, | 
need not now fpend time to inquire ; fince it 
is enough for my prefent purpofe, that in this 
example we have one, that declares, how much 
even motion, without the addition of any {eén- 
fible fubftance, may in fame cafes condyce to 
firmnefs. 

Anp here to illuftrate our doctrine about 
this quality and fluidity, by fhewing what the 
inteftine motion of the parts, even without the 
affiftance of adventitious heat, may do, to 
make a body change its confiftence, according, 
to the previous difpofition of the matter, and 
become of firm, fluid ; as we lately faw oil of 
turpentine made of fluid, firm: I will add on 
this occafion, what I obferved of oil of wax di- 
{tilled in a retort with an additament of the 
like nature with that I formerly mentioned, 
when I {poke of the fluid oil drawn from oif 
of olives. For this oil of wax, though at firft it 
came over for the moft part, if not totally, in 
the form of a butter; yet by ftanding on a 
fhelf (and that not in a hot place, as a ftove 
or laboratory) I obferved it litele by little to 
refolve into a tranfparent oil; and purpofely 
inquiring of him, that looked after it, whether 
or no this effeét might not be afcribed to the 
increafed warmth of the weather, he affured 
me of the contrary, having taken notice what 
effects the changes of weather had upon it, 

Bur what if we fhould fay, that fluidnefs 
and ftability depends fo much upon the texture 
of the parts, that by the change of that texture 
the fame parts may be made to conftitute ei- 
ther a fluid or a dry body, and that perma- 
nently too? Thefe laft words I add, becaufe of 
what may be faid to this purpofe concerning 
the change of water into ice, and ice into wa- 
ter, and of metals into fluid or hard bodies, 
by fufion and refrigeration: for in thefe exam- 
ples the acquired’ hardnefs of water and fluidi- 
ty of metals may be prefently loft upon the 
bare removal of thofe bodies into a temperate 
air; whereas in the inftance’ we are to give, 
the acquired texture is fo durable, that with- 
out an extreme external violence, fuch as would 
deftroy moft other {table bodies, it is not to be 
deftroyed, And this inftance is afforded us 
by that admirable repofitory of nature’s won- 
ders, quickfilver: for if fome ounces of this 
fluid mineral be put into a convenient glafs- 
veffel, and that veffel be firft exactly ftopped, 
and kept for fix, eight, or ten weeks (or lon- 
ger, f need be) in a fqand-furnace, whofe heat 
may be ftrong and conftant, the corpufcles, that 
conftitute the quickfilver, will, after innumera- 
ble revolytions, and perhaps bendings, .twift- 
ings, and other changes, be fo connected to 

one another, that inftead of a flid body, they 

will appear in the form of a red powder, that 

chymifts precipitate per fe: which change is fo 

unexampled, that though dmong the more cu- 

rios Spagyriffs it be very well known, yet 
I 


many Naturalifts cannot eafily be brqught to 
believe it ; whom to convince of the poffibility 
of it by a much lefs tedious preparation, I take 
half a pound: or a pound of quickftiver, and 
with a ftrong fire difti],it out of a glafs-retorr, 
and for the moftpart there will remain in the 
bottom and‘ about the fides of the veffel a little 
req powder, which feems to be nothing but 
part of the fluid body (moft expofed to the 
action of the fire) turned into a dry one in eight 
or ten hours f{pace. 

AFTER what manner the fire produces fa 
odd a change in the quickfilver, I do not pre- 
fume to know. It is true, that though the 
parts of liquors do, as we have formerly taught, 
touch one another but in part of their fuper- 
ficies, yet they all of them feem to have fome 
degree of vifcofity, or fome flight and loofe 
complication or other kind of adhefion of parts, 
as appears by their being fo eafily conrexed 
into thofe thin membranes or films we call 
bubbles, infornuch that not only fpirit of wine, 
that feems the moft light, and moft fluid of 
Kiquors,will afford bubbles, but (what may feem 
ftrange) we have divers times purpofely ob- 
ferved, that quickfilver itfelf, as ponderous as 
it is, efpecially being fuffered to fall in a flender 
{tream into a veffet almoft full of the fame mi- 
neral, will afford bubbles numerous and large 
enough, although (as thofe alfo of the fpirit of 
wine) quickly vanifhing. 

Anp hence it might’ be imagined, that in 
the operation we are treating of, fome fuch 
change is made in the quickfilver, as we for- 
merly obferved to be made in the white of an 
ego, when by a new difpofition, of its parts, 
eitherheat orbeating it makes it akindof-{table 
body, or elfe it might be pretended, that there 
is a variety of parts argued to be in quick- 
filver by the great variety of its effects upon 
other bodies, and that by the frequent evoluti- 
ons,which the fire makes of thofe parts among 
themfelves, they come at jength to be fo ap- 
plied to one another, that either they lock into 
each other,as it were, or flip. upon one another’s 
furface in fuch a manner,as that as much of their 
furfaces immediately touch one another, qs is 
requifite to make them cohere, as we formerly 
mentioned of feveral very fmaoth pieces of 
glafs mutually adhering without any other ce- 
ment, than the congruity and immediate con- 
taét of their furfaces. But though thefe con- 
jeCtures and divers others might be propofed, 
yet I fear all of thern ‘wou id prove but meer 
conjectures. Nor were we much affifted to 
make better by looking upgy our mercurial 

recipitate in ghe of the Fett magnifying glafies 
in the world; for what we there difcoyered 
was only, that the red powder had in it many 
corpufcles of fundry other coloprs, and that 
the little grains of powder feemed ta be of ng 
determinate fhape, but looked like flender 


fragments of red-coral, Apd haying put fome 
fmall duft of 4 fhining precipitate oF gold an 
mercury into the fanie agipenting glafs, all 
‘we could difgern was, that the’ lit 

this precipitate differed from ‘thofe” of that 
made of tugicury alge, ja tht thele‘Cobich 
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parent throughout, that one would verily think 
he beheid the beft fort of thofe precious ftones 
goldimiths call granats. But though we pre- 
tend not to make out, how the new texture is 
produced in the quickfilver, yet to make it 
{till more evident, that its change of confiftence 
preceecs from its change of texture, we will 
acd, that having a great curiofity to try whe- 
ther our powder could not be made fluid again, 
I procured fome precipitate ger fe of a perfon, 
who formerly lived with me, and was expert 
in many mercurial operations, and prefented 
me fome of his own making: this being weigh- 
ed, and put into a convenient glafs, was carc- 
fully prefied with a naked fire (which fhould 
be ftronger than that wherewith it was preci- 
pitated) and at length it rofe by degrees in 
fumes, which fettled in the neck of the glafs 
in many drops of revived ruaning mercury ; 
all which being collected into one, we found, 
that there wanted but about a fixth or feventh 
part of what we had put in, and we fuppofed 
we fhoulda not have wanted that neither, but 
that the vehemence of the fre had melted the 
glafs, which {wallcwed up a part of the pow- 
der, that made a great fhew through it, after 
what was colliqueted had been removed from 
the fire. 

Tis experiment brings into my mind an- 
other, that was judged uncommon cnough, and 
it was this: Being not long fince matter of a- 
bout half an ounce of accrtain mercury, which 
fome ways of examining it, that [had employed, 
induced me to think mercury of Saturn; I ima- 
gined (for fome reafons) that it might be made 
very ferviceable to confirm our doctrine touch- 
ing fluidity and firmnefs. And accordingly I 
found upon trial, that I could, barely by 
fhaking it long, reduce it to a black powder: 
in which form it would continue as long as I 
pleafe to Ict it do fo. And when to the by- 
ftanders there appeared nothing in it, that gave 
fufpicion of a fluid body, I could in a trice, 
only by dexteroufly rubbing it in a fmall mar- 
ble mortar, reduce it little by little into running 
mercury, as it had been before. Which quick 
paffage, from one quality to another, being 
made, not only without the help of fire, but 
without adding or taking away any vifible 
fubftance, proved no ignoble inftance, how 
much motion and reft, and the thence eafily 
refulting texture of the component corpufcles 
of a portion of matter, may contribute to its 
fluidity or firmnefs. 

From the experiment of precipitating quick- 
filver per fe, and from fome other things, partly 
delivered already, and partly to be delivered by 
and by, we may learn what to think of the o- 
pinion of fome eminent modern philofophers, 
who teach, thata fluid body is always divifible 
into bodies equally fluid, as quantity into 
quantities, as if the particles of fluid bodies muft 
alfo be fluid themfelves: for by them it feems 
to appear, that quickfilver, and fome other 
actually fluid bodies confift very much of hard 
corpufcles, fince by the change of their texture 
they may be deprived of their fuidity and be- 
come ftable. We fee alfo, that the {tiff and 
folid particles of falts diffolved in common 
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water, and of filver diffolved in aqua fortis, 
being by thofe liquors fufficiently diffociated 
and feparately agitated, do with them contti- 
tute fluid bodies. And we have elfewhere men- 
tioned to another purpofe an experiment, which 
may not impertinently be repeated here; name- 
ly, that by putting together into a glafs retort 
one part of quickfilver and four of common oil 
of vitriol, and diftilling them in a fand furnace 
with a {trong fire, there remain’d in the bottom 
of the veffel a ponderous calx or powder, fo far 
from being fluid, that it was but in part diffo- 
luble in water: and that, which feems to prove, 
that in the very liquid oil of vitriol, though a 
diftilled liquor, the faline corpufcles, that chief- 
ly compofe it, do retain their ftiftnils gene- 
rally to be found in undiftilled falts) is, char 
by fteeping our calx in fair water, we could 
feparate from ita confiderable quantity of par- 
ticles, which upon the evaporation of the water 
coagulated into ftore of faline and brittle bo- 
dies. And that thefe proceeded rather from 
the menftruum than the metal, we were indu- 
ced to think, by obferving the dry culx, before 
any water was poured on it: jor though the 
faline part of the mixture did not weigh ,per- 
haps any thing near} fo muchas the mercuri.t 
diltinctly did, yet the aggregate or mixture 
did weigh a great deal more than the quick- 
filver did when it was put ing and the oil of 
vitriol, that was abftracted, a great deal 13, 
than it did before it was committed to diftilla- 
tion, Nay, I once or twice obferved ina glafs, 
where I kept a quantity of oil of vitnol, chat 
there did {pontancoufly fatten themfelves to the 
fides little faline cryftals, which, when I took 
out, I tound hard and brittle; buc when I had, 
for trial-fake, expofed them to the air, they 
prefently retumed a fluid form, and appeared 
to be oil of vitriol. In the obfervation alfo 
lately mentioned concerning the fpontancous 
coagulation of {piric of hartfhorn, it feems c- 
vident, that bodies, which are all or mutt ot 
them hard, and appear fo when they are com- 
modioufly conneéted to cach other, may yet 
conftitute a fluid body when they are reduced 
to fufficient fmallnefs, and put into a con- 
venient motion. And indeed, if the leat par 
ticles of fluid bodies were not (many of them 
at lealt) indowed with their determinate bis 
nefs and fhapes, but that fuch fluid bodics 
could be always divided into particles Puid 
allo, how comes it to pais, that fome hjuors 
cannot pierce into or moilten fome bodies, 
which are cafily pervious to other liquors? For 
if the particles of the excluded liquor were 
of neceffity always divifible into fluid ones, 
there feems no reafon, why they thould not be 
fub-divided into fo very {mall ones, as that no 
pores can be fuppofed little or oddly figured 
enough to keep them out. 

Ir is true indeed, that as it is hard to de- 
monftrate, fo it is not ealy to difprove, that the 
matter, whereof Huid bodies conlilts, is crpable 
of being indefinitely divided: and it may be 
granted too, that by how much the fimaller 
parts a body is divided into, by fo much the 
more eafily, ceteris paribus, are the parts of 
that body to be put into motion. But this di- 
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vifibility of a fluid body into perpetually leffer 
and lefler parts, belongs not to it properly as it 
1s fluid, but as it is a body; fuch divifibility, 
4f fuppofed true, being a primary affection of 
matter it felf, and belonging as well to thofe 
‘portions of it that are hard, as to thofe that are 
fluid. And though it were admitted, that fuch 
an endilefs divifion, as is prefumed might be 
made mentally, (as they {peak in the fchools) 
that is, by the thought or operation of the 
mind, yet it would remain a great queftion, 
“whether or no nature does actually fo far mince 
and fubdivide bodies; as may appear by what 
‘has been frefhly noted. And however, it 1s 
not only requifite to the conftirution of a fluid 
body; that the parts of it be fmall enough, 
but that they be alfo a¢tually moved. For we 
obferved; not long fince, that the duft of ala- 
bafter put into motion did’ (though its cor- 
pufcles were not infenfible) emulate a fluid 
body, and immédiatély ceafed to be fluid; when 
they ceafed to be agitated: whereas the parti- 
cles of water, as minute and apt as they are to 
conftitute a fluid fubftance, do yet make that 
hard and brittle body we call ice, when thofe 
little particles, upon what account foever, are 
reduced to be at reft. 

By what has been hitherto difcourfed, we 
“may alfo be affifted to judge of the doétrine 
of the chymifts, who teach, that in all bodies, 
‘coagulation, ftability, hardnefs, and brittlenefs 
depend upon falt: for though what above has 
‘een faid of curdling of milk by faline liquors, 
and the hardnefs and brittlenefs obvious in falts 
themfelves, may keep us from denying, that 
the faline principle is very powerful in the coa- 
gsulation of fome bodies, and does produce 
much firmnefS or even brittlenefs in many or 
moft of the concretes wherein it is predomi- 
nant; yet this hardening power of falt feems 
not to proceed from any peculiar and inexpli- 
cable property it has ta coagulate other bodies, 
or make them compact, but from the fhape 
and motion of its corpufcles, which it feems 
are more fitted by nature, than thofe of many 
other concretes, to infinuate themfelves into the 
pores of other bodies, and faften their particles 
to themfelves, and to one another, either by 
wedging their corpufcles together, or by their 
{tiff and flender parts, or their fharp angles or 
edges piercing divers of them together; as 
when many pieces of paper are kept from fcat- 
tering by a wire, that runs through them, or as 
when a knife takes up at once divers pieces of 
bread and meat, by being ftuck into them all. 
But whenfoever there is in the conftituent parts 
of the body a fufficient fitnefs and difpofition to 
adhere firmly to one another, nature may of 
thofe parts compofe a ftable body, whether 
they abound in falt or no; it not being fo much 
upon chymical principles, or even upon the 
predominancy or plenty of any one ingredient, 
as upon the fhape and motion of the compo- 
nent parts of bodies, that their fluidity and 
firmnefs depend. I will not hereurge, that 
falts are generally reducible by an eafy mixture 
with water into the form of liquors; nor that 
fea-falt, falt of tartar, and divers other forts of 
falts, will of themfelves, even in the air, if 
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not very dry, affume the form of fluid bddies; 
nor yet will I prefs the fhortly to be mentioned 
example of coral, which is confidently affirmed 
to be foft, whilft it remains in the falt water, 
and to grow hard when taken out of it: I will 
not here, I fay, prefs thefe and the like argu- 
ments, but content my felf to have hinted 
them, becaufe they are fuch, as I cannot well 
in few words make out and vindicate. Where- 
fore I fhall rather demand, what falt can be 
made appear to pafs out of the body of melted 
lead into that of quickfilver, to perform in it 
the coagulation above mentioned? What ac- 
ceffion of falt is there to be obferved, when 
running mercury is precipitated per fe into a 
powder? And how will it be proved; that 
when in a well-ftopped glafs tlie whole body 
of water is, in frofty nights, turned into frm 
ice by the cold of the ambient air, that coagu- 
lation is performed by falt, it having not yet 
been made appear by chymifts, that either falts 
or even the diftilled fpirits of them can pene- 


trate, without a kind of prodigy, the narrow’ 


pores of unheated glafs? It is ufually obferved 
in eggs, that though at-their firft coming out 
of the hen’s belly, the fhells are foft, yet foon 
after they grow hard and brittle; and yet it 
appears not, how the faline ingredient is in- 
creafed to effe¢t this fpeedy induration: and 
(to fubjoin that by the by) albeit 1 am not 
averfe from thinking, that the coldnefs of the 
‘outward air, and its imbibing fome of the 
loofeft of the moift parts of the foft egg-thell, 
may concur to this effect; yet there are many 
obfervationsof ege-fhells, that have been found 
hard in the womb of the heh. And I well 
remember I have taken notice, that divers 
eges not yet laid, but found at one time in 
the body of the fame hen, were each of 
them furnifhed with a cornpleat and brittle 
fhell. But I think Ican draw a much ftronger 
aroument again{ft the chymical opinion from 
the confideration of an egg; for I demand, 
what plenty of falt can be made appear to 
pierce the hard fhell, and more clofe-wrought 
membrane, that both lines it and involves the 
egg, efpecially fince it is certain, that in Epypr, 
and divers other places, eggs may be hatched 
by a temperate external heat without the hen, 
And yet we may here obferve, that the fame 
internal fubftance of the ege, which at firft was 
fluid, the yolk and white, that compoftd it, be- 
ing fo, is upon the exclufion of the chick turn; 
ed almoft all of it into confiftent bodies, fome 
of them tough, as the membranes ahd griftles 
of the bird, and fome of them harder and al- 
moft brittle, as his bones and beak; and all 
this, as we faid, without accéffion of new fale. 
It would be hard: for chymifts to prove, that 
diamonds and rubies, which are counted the 
hardeft bodies we know, (and at particular trt- 
als of whofe hardnefs L have fometimes won- 
dered) do abound in falt; at leaft ir will not 
be vinreafonable for us to think’ fo, till chymitt's 
‘have taught us intelligible and practicable ways 
of feparafing (at leaft fome) true falt trom et- 
ther of thofe jewels. And it may be alfo 
doubted, whether the blood of animals, when ic 
is freeft from ferum, do not (though a liquor) 
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as much abound with falr as their {kins or their 
fiefh. 

Awnp fince it is with chymifts that I am now 
reafoning, I prefume I may be allowed to prefs 
them with arguments drawn from fome of the 
eminenteft writers of their fect. For thegenera- 
lity of chymifts, and even thofe, that are by 
the reft, and themfelves too, called philofo- 
phers, not only granting, but afferting and 
maintaining the tranfmutation of great quan- 
tities of quickfilver and the other ignobler 
metals into filver or gold by means of the 
white or red elixir, I fhall demand of them, 
whence it happens, that one grain of the pow- 
der of projection can turn a whole pound of 
mercury into true gold or filver, and confe- 
quently change a very fluid body into a very 
firm one; though the proportion of falt em- 
ployed to coagulate the whole mafs of quick- 
filver would not amount to the fix thoufandth 
or feven thoufandth part of the liquor; 
though we fhould grant, that the powder em- 
ployed to work this marvellous change were 
all of it falt, to which yet chymical writers af- 
cribe much more of the fulphurous ‘nature. 
And to this I fhall add, what the famous and 
acute Helmont does to another purpofe relate 
upon the experience of Raymund Lully and his 
own, concerning his prodigious liquor, alka- 
heft; namely, that being abftraéted from 
common quickfilver, it does in a quarter of 
an hour coagulate it: and yet in this coagula- 
tion he points at this as a fingular phenomenon, 
that this liquor, which is as well immortal as ex- 
ceeding faline, leaves nothing of itfelf with 
the mercury, on which it works, and yet fo 
coagulates it, that he prefcribes the making it 
into a fubtile powder. 

I ReMemBER alfo to our prefent purpofe, 
that a phyfician of much veracity in what he 
relates, difcourfing with me the other day about 
an odd preparation, that he faw at the prefent 
Duke of Holftein’s, (that learned prince and 
great chymift) afiured me, that among other 
things he there took notice of a glafs of fpirit 
of urine, which in warm weather remained in 
the form of a liquor, but in cold weather did 
totally coagulate into cryftalline falt. And be- 
ing afked by me, if he knew how this urinous 


body had been prepared? he anfwered me, 


that the Duke caufed fpirit of urine exceeding 
rich in volatile falt to be diftilled very many 
times; after every diftillation re-conjoining all, 
that came over in a liquid with that, which re- 
mained in a faline form, till by very frequent 


cohobations all the parts of the urinous fubftance 


were brought to the union or coalition above- 
mentioned. What we may propofe concerning 
the various confiftence of the faline part of urine 
upon our own knowledge, we shall for certain 
reafons referve for another place. 

Anp on this occafion we will annex a few 
particulars, which may tend not only to the 
making of the chymical hypothefis about the 
coagulation of bodies doubtful, but to the con- 


firmation of much of the doétrine by us pro- 


pofed. The firft fhall be an obfervation af- 
forded us by the art of making fugar, where- 
in very great care is taken, that nothing acid 


(and efpecially juice of lemons) fall into the 
chaldrons or other veffels, wherein the juice of 
the fugar-cane is to coagulate into fugar: for 
though acidity be generally by the chymifts af 
cribed to falt, yet here the faline bodies are fo 
far from promoting the coagulation of the fac- 
charine fyrup, that they would quite hinder 
it. And becaufe that through the want of 
{ugar-canes in thefe parts, we are reduced to 
take this obfervation upon the credit of others, 
and becaufe alfo in itfelf it feem fomewhat 
{trange, we will vouch for it two eminent au- 
thors, in whofe writings we met with it. The 
one is the ingenious French publifher of the 
natural and moral hiftory of thofe American 
iflands, commonly called by the French des Ai/?.Moraf. 
Tfles Antilles, and by usthe Caribbeeiflands ; who 4?: 5- 
defcribi ng particularly how hjs country-men 
make fugar in thofe parts, gives this caution 
towards the latter end, dur tout, &c. that is, 
above all, great heed muft be taken, to let no 
Juice of citrons (or lemons) fall into the cal- 
drons, for that would abfolutely hinder the 
formation of the fugar. The other is the dili- 
gent Gultelmus Pifo, who having given us a 
particular account, both by words and pictures, _. 
of the way of making fugar, tells us that, /£ a ot 
momentum fucci limonis vel acidi quid injiciatur, Brafil.\.4. 
facchari confiftentiam nunquam acquiret, fed inc.t. 
totum perditur. Lo which I fhall add, that 
having purpofely inquired concerning this ob- 
fervation, it has been confirmed unto me by 
perfons, that pretend more than ordinary know- 
ledge of the art of ordering fugar: which like- 
wife affords us another obfervation not imper- 
tinent to the theme we treat of; for the beft 
authors, that write hereof, inform us, that the 
juice fqueezed out of the fugar-canes is wont 
firft to be boiled and depurated in vatft veffels 
of copper or brafs, whence it afterwards is 
conveyed to be further purified and coagulated 
into {maller ones; and that whilft it is in the for- 
mer, they ufe to pour upon it fome very ftrong 
lee to facilitatethe feparation of its feculencies, as 
in the {maller ones it is ufual to pour a little oil 
or butter upon the boiling juice, to keep the 
fyrup from boiling over. Now that, which 
they further obferve to our purpofe, is related 
almoft after the fame manner both by our French 
author and by P/o, and by the latter of them 
in thefe words: ob/ervatu dignum (fays he) fs Gulicim. 
oleum majoribus inderetur abenis in quibus liquor Pif, & 
primus, caldo dittus, purificatur, faccharo con- a 
jiciendo plane foret ineptus: viciffim fi minoribus ,); fipra. 
lixivium ficut majoribus infundatur, equé im- 
pouibile. faccharum conficere. So much the flu- 
idity and firmnefs of bodies depend upon their 
texture, how much foever chymifts would 
have them depend upon falt. 

Bur to this borrowed obfervation, though 
borrowed ofauthors not to be diftrufted, we will 
add two or three experiments of our own, which 
we hope may the more confirm the doétrine 
by us propofed touching ftability in bodies, 
becaufe it was our aim in them to bring light 
by them to the matters we treat of, 

First then, we prepared a liquor, elfewhere 
to be defcribed, which is almoft, if not altoge- 
ther, as faline as aqua fortis itfelf, or any other 
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acid fpirit, that is commonly known: and yet 
when in this liquor we laid fragments of folid 
harts-horn of feveral fizes to fteep, even in a 
cold place, the menftruum was fo far from 
hardening them, that it would (without dif- 
folving them as corrofive liquors do metals) 
gently pierce into them and foften them; fo 
that in about two or three days it would reduce 
them to akind of white flime, or mucilaginous 
fubftance, at the bottom of the liquor. We 
took alfo good falt of tartar, and on it poured 
good fpirit of vinegar, as long as the affufion 
of it would produce any ebullition: then we 
diftilled off the liquor, which came over al- 
moft infipid, the faline parts, that make fpirit of 
vinegar fo fharp, being retained by the falt of 
tartar. Upon the remaining dry mixture we 
poured frefh fpirit of vinegar, as long as any 
hiffing enfuied thereupon, and afterwards ab- 
ftracted the aqueous parts of this parcell of li- 
quor alfo; and fo we proceeded, till having 
fufficiently impregnated the fixed falt with the 
faline parts of the aiftilled vinegar, we obtained, 
according toour defire, a mixture, which (though 
it were all made up of falts, and fuch falts too 
as being made by the chymical analyfis of the 
bodies whence they were drawn, may accord- 
ing to the chymical dottrine be looked upen 
as pure and elementary) was yet fo near fluidity, 
that it required not the heat of the fire to turn 
it prefently into a liquor, which fhape it affumed 
with a gentler warmth, than one would expect 
from afaline body. Laftly, we took common 
oil of vitriol, and caft into it divers little pieces 
of camphire, which floating upon it were by 
degrees and after fome hours wholly reduced 
into areddifh oil, that was to be feen altoge- 
ther upon the top of the other liquor. Then 
having formerly tried that oil of vitriol would 
eafily mix with common oil, we tried alfo, by 
fhaking the faline and camphorate liquors to- 
gether, to unite them, and eafily confounded 
them into one high-coloured liquor, which 
feemed very uniform, and continued fo (at 
leaft as to fenfe) for many hours. Then we 
added to this mixture three or four times as 
much fair water, and (as we expected) the 
camphire immediately recovered a white con- 
fiitent body, and by degrees fettled at the top 
of the liquor: where we may obferve, that the 
camphire is not.made hard but fluid by its mix- 
ture with the faline corpufcles of oil of vitriol, 
and exchanges its fluidity for. firmnefs upon the 
affufion of faltlefs water. And thus much it 
may fuffice to have faid touching the chymifts 
deriving the ftability of bodies from their 
abounding in falt. | 
Anp as for the hardnefs and brittlenefs they 
afcribe ‘to the fame principle, how much they 
may be increafed'ordiminifhed in a body, with- 
out the acceffion or’decrement of the faline 
principle or ingredient, may appear by that 
experiment mentioned by us to feveral purpo- 
fes, of tempeting @ flender piece of fteel: for 
when it has been iufficiently heated, by plung- 
ing it red-hot into fair water, whichis more 
likely to diffelve than increafeits falt, you miay 
make it not very hard‘alone, but very brittle; 
whereas. by only fuffering it to cool leifurely 


in the air, it will be both much lefs hard and 
more tough. And if after having quenched it 
in cold water, you again heat it till it have at- 
tained adeep blue, it will become (comparative- 
ly) foft and very flexible, and that not from any 
wafting of the faline ingredient by the fire; for 
if this foftened fteel be again heated red hot, 
and fuddenly refrigerated, whether in water 
or otherwife, as betore, it will re-acquire both 
hardnefs and brittlenefs, 

Now that by thefeoperations a real change is 
made in the difpofition of the fmall parts of 
the fteel, we have elfewhere evinced even by 
a fenfible proof. And that by procuring a 
clofer order and more immediate contact of 
the parts of a body, a man may without in- 
creafing the falt increafe the hardnefs of it, is, as 
we formerly alfo noted, obvious in fnow, which 
whilft it lies in flakes as it falls upon the ground, 
compofes but a foft and yielding body; bur 
when the fame {now is, by being itrongly pref- 
fed every way betwixt the hands, formed into 
balls, the little whether icicles or frozen bub- 
bles it confifts of, are fo approached to one ano- 
ther, and forced into an order, which allows 
fo little wafte of room, that the formerly-in- 
tercepted {paces being moft of them filled up 
with little bodies, the icicles can no longer 
yield, as they did before, to the preffure of a 
man’s fingers, but conftitute a mafs confide- 
rably hard, -which yet may be made harder be- 
ing melted into water, and afterwards frozen 
into ice: for this having been a fluid body, 
(and in fuch, room is wont to be better huf- 
banded than in others) the bubbles intercepted 
in it cannot keep it from being of fo clofe a 
texture, as to be confiderably hard. 

I Know, that not only profeft chymifts, but 
other perfons, who are defervedly .ranked a- 
monpft the modern philofophers, do with 
much confidence entirely afcribe the induration, 
and efpecially the lapidefcence of bodies, to-a 
certain fecret. internal principle, by fome of 
them called a form, and by others a petrifying 
fpirit, lurking for the moft part in fome liquid 
vehicle, And for my part,- having had the op- 
portunity to be ina place, where I could ina 
dry mould and a very elevated piece of ground 
caufé to bé digged out feveral cryftalline bodies, 
whofe {mooth fides and: angles were as exqui- 
fitely figured, as if they had been wrought by a 
fkilful artift at cutting of precious ftones, and 
having alfo had the opportunity to confider'di- 
vers other exaétly or regularly fhaped ftones 


and other minerals, fome digged out of the 


earth by. my” friends, and fome yet growing 
upon ftones:newly torn from the rock; I am 
very forwatd'to grant, that (as I elfewhere in- 
timate) it is. a plaftick principle implanted by 
the moft wife creator'in certain parcels of mat- 
ter, that doesproduce’in fuch concretions as 
well the hard confiftence as the determinate fi- 
gure. We deny not'then, that thefe effects 
depénd moft commdnly upen an internal prin- 
ciple; but the difficulty confifts in conceiving, 
how that internal prineiple produces its effects, 
which: thefe writers'not pretending to: expli- 
cate intélligibly, we thought it not amifs brief- 
ly to furvey fome of the principal -ways, by 

which 
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which it feems, that nature makes bodies frm 
and ftable, whereby we may be affifted to 
judge, whether it be as neceffary to have recourfe 
to a plaftick principle or a Gorgonick {pirit in 
all other quick and notable indurations of bo- 
dies in the cold, as in the hardening fuch bo- 
dies, whofe curious and determinate either in- 
ternal textures or outward fhapes (common 
to feveral concretions of one kind) argue their 
having been framed by fome one formative 
power, or by divers feminal principles con- 
vened together. But this we will do without 
affirming, either that fhe cannot by fome other 
yet unobferved way make confiftent bodies, 
or that of the ways by us difcourfed of, the is 
went fo to confine her felf to any one, that 
fhe does not frequently make ufe of two or 
more of them, to produce the fame effect. 
Awnp becaufe hardnefs is a high degree of 
firmnefs, I fuppofe it will not be impertinent 
to fhew by fome examples, how fimall an ex- 
ternal operation may, without any appearing 
adventitious falt, make a foft body hard, and 
even brittle, when there appears not any o- 
ther change to be made, than that of the tex- 
ture or difpofition of its component particles. 
Ir is a tradition amongft naturalifts, that 
coral grows foft at the bottom of the fea, but 
when it is brought up into the open air, though 
it retains its bulk and figure, it hardens into a 
{tony concretion, according to that of Owd: 


Sic &F coralium, quo primum contigit auras 
Tempore durefcit, mollis fuit berba fub undis. 


WHETHER or no this tradition is ftrictly 
true, we had not opportunity, when we ftaid 
at Marfeilles (whofe neighbouring fea is the 
chiefeft in Europe where coral is wont to be 
fifhed) to give our felves an ocular fatisfaction. 
But whatever fome fay to difcredit the tradition, 
nay, how confidently foever Beguinus (who 
feemstohave the moft ftrongly argued againttit, ) 
hath rejected it, it muft not be denied to be, fome- 
times at leaft, true, (and that is enough to ferve 
our prefent turn.) For the learned Gaffendus 
in the life of Piere/Rius, relating how that in- 
comparable gentleman had the curiofity to fith 
for coral near Toulon, (a noble port not far 
from Marfeilles) has among other things this 
paffage: (viz.) The plants, which were plucked 
up and drawn out were neither red nor hand- 
fome till their bark was pulled off; in fome 
parts they were foft, and would give way to 


‘the hand, as towards the tops, which being 


broken and fqueezed, they fent forth milk, like 
that of figs. I remember likewife, that the 
learned Jefuit Fournier, who being alfo a 
French hydrographer, and one that writes of 
Mar feilles and Toulon as places'very well known 
unto him, may be fafely credited on this occa- 
fion; after he has particularly defcribed the 
way of fifhing corals near Toulon, he adds; 
Thefe plants are neither red nor polifhed, when 
they are drawn out of che water, till their 
rind have been taken off, nay, they are foft, 
and being broken or elfe fqueezed betwixt the 
fingers, they throw out a kind of milk refem- 
bling that of figs, and when one leaves off 


preffing them, he may fee the {mall holes or 
pores, that harboured the milk, that was {queezed 
out. Thus far he. The crediblenefs of a 
good part of thefe narratives has been confirmed 
to me bya practifer of phyfick inthe Ea/- Indies, 
who having made fome ftay at his return on 
the ifland of Mehila (near that of Madagafcar) 
where ftore of white coral is reported to grow, 
I inquired of him, whether he had gathered any, 
and whether he found it foft whilft it was grow- 


‘ing? and he anfwered me, that he had of Jate 


years divers times gathered coral upon the {ands 
of that ifland; and foundit, whenhe gathered it, 
exceeding white, and (toufe his expreffion) as foft 
as an onion: adding, that though it would in a 
very fhort time grow hard in the air, (which he 
afcribed, how juftly I know not, to the exter- 
nal heat of the fun) yet it is very well known 
to the fea-men, that deal in that ware, that if 
it be not gathered at a ieafonable time of the 
year, it will not keep long, bur either crumble 
away or otherwife decay: which dilagrees not 


with the experienced P7/e, who in his natural Lib. 4. 
hiftory of Brafil, {peaking of fome places of “#P.68. 


the Brafilan coaft, where divers ftony plants, 
fome like little trees, fome otherwife framed, 
may be feen in clear weather growing in the 
bottom of the fea, tells us, that, é fusdo erute 
mox durifiine, fi infolentur in littore, ficce ni- 
veigue coloris funt. As remarkable a change 
is that I meet with in Scaliger, who tells us, as 
upon his own knowledge, of fome, who at the 
urinary paffages voided a flimy matter, which 
in the air coagulated intoafirm fubftance. The 
{tory being memorable, take it in his own 
words thus: Ex dovillis oppidanus noftris adju- 
tus medicamentis eminxit vitrum fane ex illa no- 
bili Paxagore pituita, dum mingeretur albuminis 
mollitie emiffum vitri duritie ac Jplendore, fena- 
toris filius ejecit, puttis modo multos, (9 maxt- 
mos: qui aéris contactu poftea in gypfeam tum 
Jpeciem tum firmitatemconcrevere ; hic quoque nunc 
retté valet, Having likewife had the acquain- 
tance of an inquifitive merchant of Dantzick, 
and alfo of an ingenious chymift, that fpent 
fome time in that city and the neighbouring 
country, along whofe coaft our European am- 
ber is wont to be dragged out of the fea; I in- 
quired of them, whether they had never ob- 
ferved in amber a property like that which is re- 
ported of coral: and one of them, as I remem- 
ber the other alfo, hath affured me upon his 
own particular obfervation, that lumps of am- 
ber are fometimes taken foft out of the fea, and 
grow hard in the air; which is the more cre- 
dible to me, becaufe I have at a Polonian 
noble-man’s feen (befides other intercepted 
things) a whole fpider, and that none of the 
leaft, perfectly inclofed in a piece of hard and 
tranfparent yellow amber. And elfewhere [ 
have feen ten or twelve (if I mif-remember 
not the number) pieces of fuch amber, which 
contained, one a fly, another a fpider, a third 
a ftraw, and each of the reft fome fuch other 
thing. And it feems not impoffible, that the 
contact of the external air may put the parts 
of fuch {mall bodies into a new motion, where- 
by fome voluble corpufcles, that hinder their 
reciprocal adhefion, may be excluded, and the 

‘particles 
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particles themfelves prefied or otherwife dif- 
pofed into aclofer order. And we find, that 
fome oil-colours, after they are brought to their 
due temper, may be preferved very long in 
the fame degree of foftnefs, if they and the 
fhells, that contain them, be kept all the while 
under water, whereas in the air they would 
quickly change their texture, and become dry 
and hard. 

Burt though in this laft mentioned example, 
and fome others, theremoval of the body out of 


the water into the air feem manifeftly to con- 
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tribute to its growing hard, yet it feems not to 
us fo eafy to determine, what fhare the air has in 
effecting fuch indurations: for Gaffendus re- 
lates of Pierefkius, that he being wont in the 
jummer time to wath himfelf in one of the 
leffer ftreams of the river of RAdne, he there 
made the following obfervation. Once upon 
a time he felt the ground, which he had wont 
to find even and {oft, to be grown hard with 
little round balls or bunches, like hard boiled 
egos, when thefhell is peeled off; at which 
wondering, he took fome of them up, and 
carried them home, that he might fhew them 
to his mafter, and demand of him the reafon. 
But the miracle was increafed, when a few 
days after returning to the river, he found 
thofe litttle balls or lumps turned into perfect 
pebble ftones, which he obferved likewife to be- 
fall thofe, which he had carried and laid up at 
home. But how far this ftory will prove, that 
fuch coagulations muft be effected by a ftib- 
ftantial form of a petrifying liquor, ‘we define 
not; efpecially fince, not to repeat what we 
delivered already touching calcined marble out 
of Fournier, we have elfewhere delivered upon 
our own obfervation, that two or three fpoon- 
fuls of fuch pap of burnt alabafter, as we have 
lately been {peaking of, (and inftead of which 
artificers ufe another ftone called by them 
plaifter of Paris, burnt and tempered up with 
fair water) did in the bottom of a vefiel-full 
of water, into which we poured it, in a fhort 
time coagulate into a hard lump, notwithftand- 
ing the water, that furrounded it; which, it 
feems, by the texture of the mafs, was kept 
out of its pores, as it is out of thofe of the oils 
of cinnamon and cloves, which, though fluid 
bodies, and finking in water, fuffer not its par- 
ticles to infinuate themfelves into theirs: and 
artificers obferve, that the coagulating proper- 
ty of burnt alabafter willbe very much impaired, 
if not loft, if the powder be kept too long, 
efpecially in the open air, before it be made 
ufe of; and when it has been once tempered 
with water, and fuffered to grow hard, they 
tell me they cannot by any burning or 


_ powdering of it again make it near fo fervice- 


able for their purpofe as before; fo much doth 
the coagulation of thefe powders mixed with 
water feem to depend upon their texture and 
other mechanical qualities. 

J RememBeER alfo, that though the bones 
found in the hearts of deer, and fo magnified 
by phyficians, do, in the air, acquire a hard and 
bony confiftence; yet having had the curiofity 
-to confider one of them in the heart of a deer 

Vou. I. 


newly killed, I found it there of a cartilaginous 
foftnefs and flexibility. 

_ Awp here I will adventure further to con- 
fefs, that I have oftentimes doubted, whether 
or no, not only confiftent bodies, but fome of 
the moft folid ones in the world, may not have 
been fluid in theform either of fteams or liquors, 
before their coalition and their concretion either 
into {tones or other mineral bodies. I know 
there are many, who think, that ftones, mar- 
chafites, and other fuch folid and durable bo- 
dies, were made together at -the creation or 
other beginning of the univerfe, and who will 
not admit, that fuch concretions can be now 
generated. But not here to debate that fa- 
mous controverfy, whether {tones may be faid 
to grow and to be nourifhed, in the ftriét 
fenfe of thofe expréffions, I think it not diffi- 
cult to fhew, that fuch parcels of matter are 
now tobe met with in the form of ftones, as 
did not before appear under that form; but 
whilft it was divided into minute parts, either 
was it felf fome fluid body or other, or at leaft 
did as a material part concur to the conftitut- 
ing of one, that was fo. Of this, befides what 
we elfewhere deliver concerning it, we fhall 
anon have occafion to mention fome proofs; 
and therefore we fhall now only mention two 
or three inftances. The firft whereof fhall be, 
that we faw, among the rarities of a perfon ex- 
ceedingly curious of them, a ftone flat on the 
outfides; on one of whofe internal furfaces 
was moft lively engraven the figure of a {mall 
fifh, with all the fins, fcales, &§c. which was 
affirmed to have been inclofed in the body of 
that ftone, and to have been accidentally dif- 
covered, when the ftone chancing to receive 
a rude knock upon its edge, fplit afunder. I 
remember alfo, that awhile fince a houfe-keeper, 
of mine in the country informed me, that 
whilft a little before he caufed in my abfence 
one of my walls to be repaired, the mafon I 
was wont to employ cafually breaking a ftone 
to make ufe of it about the building, .found in 
it (to his wonder) a piece of wood, that feemed 
part of the branch of fome tree, and confe- 
quently afterwards inclofed with that folid 
cafe, wherein he foundit. This cavity inthe 
body of the ftone, and, as I remember, the 
ftick itfelf he took out of it, he forthwith 
brought my houfe-keeper, to whom I have 
given directions to fend them me. For this 
example feems to mea more cogent proof of 
the increafe of ftones, than fome others, that e- 
minent naturalifts much rely on, for reafons 
difcourfed of. in another place*: where we alfo 
make particular mention of that ghur or me-- 
talline juice, which though the Latin writers of 
chymical, and even of metalline, matters have 
not, that I remember, given us any account 
of, yet 1 find a German or two, that were very 
converfant in the mines themfelves, to have 


- in books wnitten in their own language taken 


a {pecial notice of it. Befides, I have at pre- 
fent fomething to deliver upon my own ob- 
fervation, which, unlefs we will fuppofe (what 
feems not probable) that there were from the 
beginning made together with and in the midft 
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of great maffes of ofte kind of mineral little 
parcels of another of a quife differing fort, 
feems manifeftly enough to argue, that either 
whole quarries of ftone, or heavy and fhin- 
ing minerals, or both, may have been fluid 
bodies. The obfervation, whereon I ground 
this conjecture, is, not only, that we have met 
with in lead-ore, and alfo in Minera Antimonit 
particles of a white ftone or fpar environed 
with a metalline body, though I think I have 
yet by. me fuch lumps of ore; but chiefly, that 
I have, with my own hands, taken a hard and 
ponderous fhining mineral, which I keep for a 
tarity, likea marchafite, of the fhape of a pear, 
and of about the bignefs of a walnut, out of 
the very body of a ftone, wherein I fufpected it 
to be inclofed, and which environed it on all 
fides: and this I took not out of a fmall and 
loofe ftone, but a large ftone digged out to 
make ftatues of. And I remember, that one of 
thofe, that wrought upon it, told me, that m 
fafhioning it into ftatues they found fome more 
minerals in the fame parcel of ftone, which 
were alfo prefented me. To which I fhall add, 
that an ingenious ftatuary having in another 
place taken much pains to faw afunder a very 
Jarge ftone, when he came to the mrdft of it, 
found he could faw on no further, and th¢ ftone 
being afterwards broken, he perceived, that 
that, which fo obftnately refifted his faws, was 
a rotmd marchafite, which he brought to me, 
asa lover of fuch curtofities. But I made him 


for my further fatisfaction bring me alfo that 


part of the ftoné; wherein the marchafite ftuck, 
and by comparing them together difcerned, 
that as much of the ftone, as was contiguous 
to the marchafite, had a kind of ruft about it, 
and fitted the marchafite fo clofe, as if either 
the marchafite had been formerly liquid, and 
had afterwards been as it were moulded in that 
receptacle, or the ftone had been formerly of 
fome foft or fluid matter, which did exaétly ac- 
éommodate it felf to the fhape of the other 
body; or elfe, as if both the matter. of the 
ftone and that of the marchafite had been at 
once flurd bodies, but had each of them pre- 
ferved its own furface diftinét (according to 
what we forrnerly noted of differing fluids) till 
ene of them (probably the marchafite) firft 
growing hard, the other, as being yet of a more 
yielding confiftence, accommodated it felf to 
the harder’s figure. 

But the moft eminent inftances to declare, 
how much the fluidity and firmnefs of bodies 
depend upon the contrivance and texture of 
their parts, are afforded us by thofe waters, 
which being permitted to refta while, do fpon- 
taneoufly ceafe to be fluid, and coagulate into 
ffone it felf, There was lately an ingenious 
man, who going to vifit fome leaden mines, 
wherein he had a fhare, found in the moun- 
tain, in whofe entrails {they were hid, a cave, 
from whofe arched roof there dropped down 
a petrefcent liquor, which oftentimes before it 
could fall to the ground congealed, and by ap- 
pofition of like matter increafed fo much, that 
they hung from the reof like icicles in a frofty- 
night from the fides of a houfe; and of thefe 
he gathered and brought me divers, which are 
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perfeét ftones hard and brittle, and of eight or 
ten inches long, and proportionably thick. 
Another ingenious friend of mine being lately 
in France, in the cave fo famous for petrifying 
liquor to be there feen, obferving fome drops 
of water to congeal into ftone, whilft he ftood. 
by, took them away with him, and fent them 
me in a letter. Nay, we fhall fcarce deny; 
that an external agent of almoft infenfible bulk 
may turn animal bodies into ftony ones, by 
introducing a new texture into their parts, if 
we will, with fome modern writers, believe 
Aventinus, who in his Bavarian Hiftory has re- 
corded, that at a time and place by him {fpe- 
cified, above forty countrymen, as alfo fome 
milk-maids with their cows killed upon an 
earthquake, had their bodies by a terrene fpirit 
turned into ftatues, which, he fays, were feen 
by the chancellor of Aufiria and himfelf. And 
fome relations of this nature we meet with in 
other authors, which, if they be allowed of, 
feem much to confirm our doétrine; for in 
thefe ftrange petrifications, the hardening of 
the bodies feems to be effected principally, if 
not only, as in the induration of the fluid fub- 
{tances of an egg into achick, by altering the 
difpofition of their parts, fince the petrifying, 
wind or fteam cannot be fuppofed to have any 
fuch confiderable (perhaps not any fenfibley 
proportion as to bulk tothe body changed by 
it, as to be thought to effect this change prin- 
cipally as an ingredient. 

App we to all thefe things, that Pampbilio 
Piacentino is by another author quoted for 
writing an unparallelled ftery, which becaufe 
written in Italian, I fhall Englifh the fubftance 
of it, which is this: © ‘That a woman in Venice, 
* after having eaten an apple, was taken with 
© hideous tortures, and in the fpace of twenty- 
* fout hours dying, was turned into exceeding, 
‘« hard ftone ; and this was judged to be the ef- 
« fect of the poifoned apple fhe had eaten.’ 
Which narrative, if we may believe it as con- 
fidently as the famous alledger of it Pampbilio 
appears to do, would feem to argue, that even 
to the wonderful induration of bodies there is 
fometimes no other principle requifite, than 
what may refult from the lucky mixture of 
the parts of feveral bodies. And left we fhould 
feem to build altogether upon the obfervations 
of others, which cannot by us be now brought 
to ftrict examination, we will have recourfe to 
a practicable experiment of our own trying, 
which, though we have elfewhere mentioned, 
we fhall not fcruple here to repeat, becaufe we 
there omitted to fpeak of that circumftance of 
it, which is the moft pertinent to our prefent 
defign. 

Taxe then two ounces of quickfilver, two 
ounces and a half of the beft verdigreafe, about 
half an ounce or an ounce of common falt, a 
pint or peund of white-wine vinegar, and as 
much fair water; mingle the verdigreafe, quick- 
filver, and the falt very well, and put the mix- 
ture with a little of the vinegar and water into 
a new frying-pan, (I tried it in a new earthen 
veffel, but without good fuccefs) in which fry 
it over the fire for divers hours, keeping it 
continually ftirred, and putting in more vine- 

gar 
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gar and water from time to time, as that a l- 
ready put in confumes away: then take: out 
the mixture; and in feveral clean waters wath 
it carefully from the adhering falts, then dry 
away all the aqueous moifture with a clean 
linen cloth, and you fhall have a bright amal- 
gama almoft like quickfilver. Now that which 
is remarkable and to our prefent purpofe in 
this experiment, is, that though this dried mix- 
ture be a good while after it is perfectly cold 
not only foft, but fo near to fluid, that I have 

caft it into moulds, and made imboffed images 
of it, (when it has been dexteroufly made, but 
{carce otherwife;) 1 have found, that by laying 
it a few hours in the air, which feemed lefs 
cold than it felf, it has acquired fuch a hard- 

nefs, that being thrown againft the Hoor it 
would rebound, and was brittle like over- 
hardened fteel. And yet in this example the 
induration of the amalgam appears not to pro- 

ceed from an innate and inward principle, but 
from the new texture refulting from the coa- 
lition of the mingled ingredients, that make up 

the amalgam, whofe parts being varioutly 
moved, partly by the fire (and, perhaps too, by 
the falts) and partly by the native propenfity 
to motion of the mercurial corpufcles, were by 
little and little, or by degrees, fo difpofed, that 
whereas before touching oneanother but loofely, 
it was eafy to thruft fome of them towards the 
middle of the body, without ftirring much of 
the mafs (as to fenfe) by this change of texture, 

the particles are brought to touch one another 
more clofely and in greater portions of their 
furfaces, and to be fo complicated, intangled, 
or otherwife conneéted among themfelves, that 
you cannot endeavour to thruft one of them 
out of its place, but that its motion fhall be 
refifted by many others, to whom itis fo faften- 
ed, that you cannot move one part of the mafs 
without either moving the whole with it, or 
manifeftly breaking, it off from the whole, and 
thereby deftroying the contirfuity arid unity of 
the body. 

Now whereas, in fetting down this expert- 
ment, we fpoke as if feveral ingredients did 
concur to conftitute the foft mafs, which after- 
wards grew fo hard, we might very fafely do 
fo, fince the quickfilver was not fo barely 
changed in texture, as that formerly faid to 
have been coagulated by the meer fume of lead, 
but concealed in its felf a great number of me- 
talline corpufcles befides others, as we made 
appear by feparating from the amalgam, meer- 
ly by the force of fire, a pretty quantity of 
true and perfect copper. ‘That the falts alfo 
both were ingredients (though in fmall propor- 
tion) of the mafs, and might have fome opera- 
tion upon the other particles, we may render 
probable by this, that having purpofely ex- 
pofed fome of this mafs for a pretty while to a 
moift air, we found, as we looked for, that 
the formerly invifible particles of falt, that had 
fo infinuated themfelves into the amalgam, that 
all the water,wherein it was wafhed, did not fe- 
parate them from it, had fo wrought upon the 
metalline particles, that were moft outward, that 
they had in many parts of the furface of the 
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mafs turned themfelves with it into akind of 
verdigreafe, which feemed almoft to hide the 
furface of the concretion. And that in the 
more inward parts of a much harder body than 
our yielding amalgam, where cupreous particles 

abound, faline corpufcles may have a great 
operation, may appear by certain forts of mine- 
tals to be found in fome parts of Exg/and, and 

elfewhere, under the form of ftones, of which 
they make vitriol: for thefe abounding with 
vitriolate; that is; both faline and metalline 
particles, will, after they are taken out of the 

ground, and laid in the open air, by the work- 

ing of the inward falt; fome fooner and fome 

later, fwell and burft: afundet, which could 

hardly come to pafs, without a great change 

made in the in ternal difpofition ot the parts of 
fuch ftony concretions. And I remember, that 

having laid a mineral, of kin to thefe ftones, a 

while in the air, though but in a chamber, I 

found its furface powdered with little grains of 
vitriol, as both their colour and their tafte in- 

formed me. 

N ow whether or no we fuppofe, that the fire 
did put the parts of the amalgama into any 
lafting agitation, yet the mais being almoft 
fluid after it was taken from the fire, its parts 
may, according to our notion of fluidity, be 
well fuppofed to have fome kind of motion 
among themfelves ; and it will not be denied, 
that the fre might concur with other things, to 
make that motion convenient to caufe the parts 
to faften themfelves to one another: for that 
the motion, wherein a foft and almoft fluid 
body is once put, may poffibly tend to harden 
it long after that motion feems to be extinct, 
may be made probable by what has been af- 
firmed to me by eminent and experienced ma- 
fons, namely, that the beft fort of lime made 
into mortar will not have attained its utmotft 
compactnefs till twenty-five or thirty years 
(perhaps not till three or fourfcore) after it has 
been imployed in building; and this is given 
me as one of the reafons, why in the demolifh- 
ing of antient fabricks, it is fometimes more 
eafy to break the {tone than the mortar. 

Anp laftly, that we alfo made mention of 
the texture refulting from the mingled ingre- 
dients of our amalgam, we might juftify by 
faying, that having changed the proportion of 
the quickfilver to the verdigreafe, we found, 
that the amalgam coagulated much more flow- 
ly, and, when it was coagulated, was much 
lefs hard, than when one ufed the quantitics 
above f{pecified. | 

Herz I fhould put a period for the prefent 
to this difcourfe, but that having in a late 
writer met with a notable obfervation of the 
natural induration of a foft body, I think it 
worthy to be here annéxed; partly, becaufe the 
French book is not common, no more than 
the obfervation; and partly, that by conferring 


together this natural induration with that arti- * 


ficial one frefhly mentioned, it may the better 
appear, how nature and art have fometimes re- 
fembling, operations in rendering bodies folid. 
My * author then (by name Pierre Pelleprat} 


being not long fince fent with fome other Je- 
fuits 
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fuits upon the laudable errand of preaching, 
the gofpel to the Indians of the Southern 4me- 
yica, has among other things this paffage in 
the fhort relation he makes of the American 
continent : ‘ There is (fays he) one thing wor- 
« thy of obfervation near the mouth of this 
‘ oreat river, (he fpeaks of that of the Ama- 
¢ zons) whichis, that men find there a kind of 
© green clay, that is foft as long as it is in the 
« water, fo that one may print on it all kind 
‘ of figures, and give it what fhape one pleafes; 
¢ but when it is expofed to the air, it hardens 
¢ to that degree, that diamonds are not much 
¢ harder than the ftones it affords.——I have 
‘ (adds he) feen hatchets made of this clay, 
‘ which the favages employed to cut wood 
‘ with, when they had not the ufe of ours, 
orbs 

Anp now at laft, I fee it is time to put a 
period to a difcourfe, that has been unawares 
lengthened far too much already: but yet I 
think you will eafily pardon me, if I conclude 
it not abruptly; but with the recital of an ex- 
periment, which having had the honour to be 
{een, as to the main part of it, by an iluftrious 
meeting of curious men, their having been pleaf- 
ed to fpeak very advantageoully of it to others 
excited a curiofity among them, to know by 
what artifice effeéts, that were fo uncommon, 
had been produced. The {cope therefore, and 
the manner of making the experiment, were in 
fhort as follows. 

Beinc defirous to fnew, how much fluidity 
and firmnefs may depend upon the texture and 
upon the motion or reft of the infenfible parts 
of bodies, I firft make with good fpirit of 
vinegar, a folution of coral fo ftrong, that 
when it is filtrated and cooled, it will com- 
monly, after fome time, begin to have a kind 
of fediment at the bottom; the clear liquor I 
gently pour off, when the experiment is to be 
made, and to this I put a convenient propor- 
tion of very well dephlegmed fpirit of wine, 
which, if it be poured on very flowly and wa- 
rily, may be made for a pretty while to fwim 
upon it in the form of a diftinct liquor: 
but if by a few fhakes I mingle them together, 
they will prefently unite into a concretion, of 
which, when the experiment fucceeds very well 
(as it did when I fhewed it to the above-men- 
tioned affembly) not one drop will fall to the 
round, upon turning up the wide-mouth‘d glafs 
it fhould be made in, and holding it with the 
mouth directly downwards. | 

Awnp this fo hea confiftence 
may be durable enough, if-it be carefully look- 
ed to: but to difpatch the whole experiment 
in a fhort time, I take a little ftrong fpirit of 
nitre (which perhaps is not needful if good 
aqua fortis be at hand) and putting about an 
equal, or other convenient quantity of it to this 
mixture, I nimbly ftir it and the fpirit toge- 
ther: whereupon the whole is reduced in a 
yery few minutes to a tranfparent liquor. 

' WN. B. Tuoucu I have divers times made 

and fhewn this experiment, yet there are fo 

many circumftances requifite to make the firft 

part of it fucceed very well, (for to make it 

{ucceed in fome meafure is not fo difficult) that 
I 


the event has fometimes deceived me, in {pite 
of the feveral trials I have made. Wherefore 
it will not’ be amifs to intimate, 

First, That one of the firft times, if not 
the firft, I made fuch an odd concretion, was, 
with the folution not made with fpirit of vine- 
gar, but with fpirit of verdigreafe: (which I 
commonly diftil without additament) though 
afterwards I was invited to prefer ftrong fpirit 
of vinegar, which was the liquor, wherewith 
the recited experiment was exhibited. 

SEconDLy, That it often happens, that if 
the folution of coral (which is not the only 
body wherewith I have made fuch trials with 
indifferent good fuccefs) be not fufficiently 
{trong artd impregnated with faline parts, or 
the fpirit of wine be not fufficiently reétified, 
the fhaking of the two liquors will not change 
the confiftence of the whole mixture, but leaves 
fome part of it fluid; or elfe the concretion will 
not begin prefently to be made, but require to 
be waited for a while. 

Tur opty, That I once atleaft (ifnot oftener) 
obferved, that when by mingling the two liquors 
and fhaking them in a narrow-mouthed glafs, 
whofe orifice was ftopped, they would not con- 
coagulate (as it was confidently expected they 
fhould) yet by trying the experiment in a 
wide-mouthed glafs, to which the air had freeac- 
cefs, it fucceeded to my content. 

FourTHLy, That in the reduction of the 
concretion to a fluid body, it is not proper to 
employ in ftirring it a knife or any other me- 
talline body except it be of gold; but rather 
fome ftick of glafs, or at leaft fome clean ftick 
of wood, left the menftruum fhould corrode 
it, and thereby fpoil, or at leaft blemifh the 
experiment. 

Firrxuy, that the proportion betwixt the 
coralline folution and the fpirit of wine depends 
fo much upon the itrength of the former liquor, 
and the dephlegmedneds of the latter, that it is 
{carce poffible to *determine generally and ex- 
actly, what quantity of each ought to be taken; 
and therefore a trial or two made with a little 
of the particular folution you intend to employ 
(for fome folutions require more, others leis 
fpirit of wine to concoagulate adequately with 
them) will better direét you, what proportion 
of {pirit will fuit that particular parcel of liquor, 
than any general rule I can propofe. 

I Know I might here, and perhaps it may 
be expected, that I fhould take an occafion 
to treat alfo of hardnefs, foftnefs, brittlenefs, 
toughnefs, ftifffiefs, and thofe other qualities, 
that are of kin to fluidity and firmnefs; but 
though I confefs, I once had thoughts of wri- 
ting a kind of hiftory of more qualities than 
thofe, yet remembering that wife counfel given 
us by one of the ancients, No/cenda eff menfura 
fui, Lam now very well content, after having 
already tired my felf and, I fear, you, to recom- 
mend fo ufeful but difficult a work to perfons 
more able and more at leifure, than 1 find my 
felf, to gothrough with fogreat an undertaking ; 
contenting my felf at prefent, to have attempted 
in what has been delivered concerning a couple 
of qualities of fuch extent, that every fenfibly 
big body in the univerfe feems indowed with 
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one or other of them (I mean concerning flu- 
idity and firmnefs) the explicating of qualities 
fomewhat more intelligibly than is wont to be 
done in the Peripatetick {chools, and to have 
opened a way (which I hope many will tread) 
of applying chymical obfervations and experi- 
ments to the deduction of thofe effects of quali- 
ties from fuch general and obvious affections 
of matter; as bignefs, motion, and figure, 
which even the hermetical writers have hither- 


O 


to contented themfelves to refer to falt, ful- 
phur, mercury, and the like: the chymical no- 
tion of which three principles, though of very 
good ufe in fome other (efpecially of the more 
practical) parts of phyfiology, feems not as yet 
to have brought any great light to fuch mat- 
ters as we have been treating of, having been 
hitherto direéted not fo much to the indaga- 
tion of caufes, as to the production of ef- 
fects. 
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An Advertifement. 


INCE it hath not been thought amifs, 
that fomething fhould be intimated to 
the reader about the occafion of the en- 
fuing tract, I fhall acquaint him, with it, 

as briefly as I can, by telling him, that it was 
this. Some very ingenious gentlemen happen- 
ing to meet as vifitants at the author’s lodg- 
ings, fell accidentally. into a difcourfe about the 
abfolute reft fuppofed to be in many bodies, that 
feemed to have its rife from a miftake of the 
true meaning of a paffage or two in the Hiffory 
of Fluidity and Firmnefs, (that was then re- 
printing.) But the conference chancing to have 
a period put to it, whilft feveral things perti- 
nent to the author’s purpofe remained yet un- 


faid; the curioufnefS of the fubject invited 
him to draw up (haftily enough) the fum of 
what he had faid, and might further have faid, 
if opportunity had ferved, about the point in 
debate, for the further fatisfaction of an inqui- 
fitive virtuofo, that was prefent at it. And this 
was the rife of the following difcourfe, which 
being written on an occafion adminiftered by 
the Hiftory of Fluidity and Firmnefs, whereof a 
new edition was ready tocome abroad; it was 
thought not improper, that this tract fhould 
attend it, as a kind of Appendix, without the 
firft and laft part of a letter, whereof the body 
only is neceffary to the defign of it. 


An ESSAY of the inteftine Motions of the particles of 
quiefcent Solids : 
Where the abfolute Reft of Bodies is called in queftion. 


Sell a Cb 


O remove the doubt or fcruple, that 
began to be difcourfed of juft before 
we laft parted, I fhall need to do 
little more than enlarge the particulars, which 
(you know) I had then time but briefly to make 
mention of. For the ftate of the queftion was 
(as you may remember) this, Whether there be 
among bodies any abfolute ref? On which oc- 
cafion I anfwered, that reft being a word, that 
to me feemed fomewhat ambiguous, I thought 
it was requifite to clear the fenfe of the queftion, 
before I offered at anfwering: it. 

For the word reft, when we fpeak of di- 
{tinct maffes of matter, looked upon as qui- 
efcent, does in the vulgar acception of the 
term fignify, fuch a ftate of a vifible and, en- 
tire body, or (rather) of the corpufcles it con- 


fifts of, that they are actually unmovedas to 
Vou. I. 


fight ; the eye (and perhaps not the touch) be- 
ing not able to difcern any local motion in 
them. | | 
ConsonantTuiy to this firft member of 
the diftinction of the word re/?, I briefly in- 
timated to the company, that in this fenfe 
of a corpufcle’s being at reft, 1 thought it 
manifeft, that there is fuch a thing im rerum 
natura ; fince- without granting: fuch a reft in 
the component particles of fome kind of bo- 
dies, as diamonds, iron, porphyry, &e. it will 
be (I conceive) very hard to explain, how 
there can be fuch folid maffes (as thofe mine- 
rals are) made up of fmall and feparable par- 
ticles. Which being faid, I added, that I 
faw no reafon, why fuch a kind of firmneds, 
where the inward motion of the infenfible par- 
ticles is almoft infinitely ow, may not fuffice 
to give an account of as great a firmnefs as 
ee¢ we 


\ 


281 


Hosted by Google 


28 


An Essay of the intefiine Motions 


we ufe really to find among confiftent bo- 
dies. 

But whereas I had intimated to the com- 
pany, by the lately begun diftinétion, that be- 
fides this popular fenfe of the word reft, there 
was a fecond more rigid and philofophical 
notion, or kind of reft, whichf or diftinétion- 
fake may be called abfolute or perfect reft, 
which imports a continuance of a body in the 
fame place precifely, and includes an abfolute 
negation of all local motion, though never fo 
flow or imperceptible; I told them, that in this 
rigid fenfe of the word reft, I durft not affirm, 
that there are any bodies at reft in the univerfe 
(at leaft for any long time) but willingly al- 
lowed it to be made a problem, whether there 
be any or no; adding, that perhaps I inclined 
to the negative part of the queftion. 

Havine thus hiftorically fummed up what 
paffed betwixt us about the ftate of the contro- 
verfy, I need not tell you, that the doubt I 
expreffed was thought to relifh too much of a 
paradox; and therefore fince the company’s 
quick feparation allowed me then no opportu- 
nity of enlarging, and fince I promifed no 
better arguments,than might be expected in a 
point, that I propofed but as problematical; I 
fhall now endeavour to fhew you, that the fide 
of the problem I was judged inclined to, is (at 
Jeaft) not fo improbable as fome thought tt. 

To prove negatives directly, being wont 
(as you well know) to be no eafy tafk, and 
efpecially in fuch cafes as this; you will not, I 
prefume, expect,that I fhould attempt the prov- 
ing of my conjecture otherwife than by fhew- 
ing pofitively, that fome of thofe bodies, which 
we think to have their parts moft at reft, are 
not cxempted from having inteftine motions in 
them; fince it will be confequent to fuch a 
proof, that it muft be probable, that in other 
bodies, whofe folidity is confeffed tobe inferiour, 
the component particles are not in a ftate of 


perfect reft. 


Sb Cts. AL 


Ir it were neceffary and expedient, I fhould 
begin my arguments by faying fomething againft 
abfolute reft, in favour of the contrary opinion, 


by arguing 4@ priori, as they fpeak, from the 


conftitution of the world, whether we confider 
it according to the Epicurean or the Cartefian 
hypothefis of the origin of things. [or the 
Epicureans fuppofing this world to be produced 
by the cafual concourfe of atoms, and afcrib- 
ing to every particular atom an innate and un- 
lofeable mobility, or, rather, an actual mo- 
tion, or a reftlefs endeavour after it; it is con- 
fonant to think, that though in concretions 
they fo entangle one another, that they cannot 
in a fhort time, or a vifible manner clear them- 
felves from one another, yet they do inceffantly 
{trive to dif-entangle themfelves and get away: 
by which means there are always in the atoms 
even of folid bodies a€tual endeavours of each 
of the diftinét atoms to extricate it felf from 
the reft; (which endeavours ufually at laft fuc- 
ceed, whence comes the decay and deftruction 
of bodies:) and in the mean while thefe perpe- 
tual and contrary endeavours produce inteftine 


commotions in the internal parts of the body, 
wherein thefe atoms were imprifoned. 

On the other fide,according to the Cartefian 
doétrine, the materia fubtilis, that conftantly 
pafies like a ftream through the pores even of 
the folideft bodies, may well be fuppofed in its 
paflage to be continually fhaking, or otherwife 
agitating the infenfible particles, that make up 
the body, that feems to be at reft, without dif- 
covering their motion to the eye: as when in 
fummer-time (to explain my felf by a compa- 
rifon) a gentle breath of wind pafies through 
a grove removed a pretty way off from the 
{fpectator, though his eye diicern no change in 
the grove he looks on, yet the wind, as it 
blows through the trees,will fhake fome of the 
branches as well as the flexible twigs; and 
net only blow the leaves into various poftures, 
but blow fome of them quite away. 

I Mireur eafily enlarge on this fubject, but 
having ellewhere done it on another occafion, 
I think it may be now more proper to fatisfy 
fome of the company, who are yet entangled 
with the fame prejudice with many other very 
learned men, who look upon it as a precarious 
and chimerical fancy of the .Atomifts, to ima- 
gine, thatin fold, and, as to fenfe, quiefcent 
bodies, there fhould be any inteftine motion 
of the component particles, neither the motions 
nor the corpufcles themfelves being to be feen, 


and both of them being therefore as well in- 


credible as invifible. 

A Sotemn debate of the whole queftion 
about the minutenefs of atoms belongs not to 
this place, where it may fuffice to anfwer the 
objection. 


SECT. MW. 


Ano firft, as I have elfewhere hinted, it 
may appear by divers of the phazenomena above- 
cited, (in the Hiffory of Fluidity) that when 
water and feveral other liquors feem to be con- 
tinued maffes of matter, and to be as much at 
reft, as the very glafies, that contain them; 
their con{tituent corpufcles are in an actual and 
various,though flow and unperceived, motion. 

Next, that there may be lkewife fuch a 
motion in the minute parts of filver and iron 
themfelves, may be eafily argued, by heating 
thofe metals, till they come to be almoft red 
hot: for then, though the eye can difcern no 
motion of the corpufcles thofe metals confitt 
of, yet their being able to burn thofe, that hold 
therm in their naked hands, fhews, that their 
brifk motions may be difcovered by the help 
of the touch; and if you fpit upon them, the 
liquor will boil, as if it were over the fire. 
And left it fhould be objected, that fo anoma- 
lous and violent an agent as the fire is necef- 
fary to thefe trials, I fhall add, that, provided 
the minute parts be fufficiently agitated, it 
matters not, whether the motion be produced 
by fire or no: for by the nimbly hammering 
of iron or filver, you may put the minute 
parts into fuch a motion, as will make the 
metal very hot to the touch, and being com- 
municated to fpittle or water, will excite bub- 
bles, and fcatter the diffipated parts of that li- 
quor into the air, in the form of fmoke or va- 

pours 5 


of the Particles of Quiefcent Solids. 


pours: nay, I elfewhere fhew, how I have eafily 
excited a very fenfible, though not a vifible a- 
gitation, and heat in the internal parts of a 
metal, barely by my naked hands, without any 
external inftrument whatfoever. 

Awp whereas it may be objected, that though 
the motion already generated is unfeen, yet 
we may difcern a change of the component 
corpufcles of a body,which are in the act of al- 
tering its texture, and introducing a new alte- 
ration or quality in the body to be wrought 
on, or deftroying fome pre-exiftent quality: I 
briefly anfwer (for I would not here repeat 
what I have elfewhere faid of this point) by 
this clear experiment, that though your eye 
can difcern no charige in the outward and vifi- 
ble, much lefs in the more latent and internal 
corpufcles of iron; a vigorous loadftone, by 
pafling along its axis from one pole of the 
{tone to the other, and back again, yet the 
texture of the iron is by that action of the load- 
{tone fo changed, that it acquires, and then 
lofes thofe admirable qualities we call the at- 
tractive and directive virtue or faculty peculiar 
to magnetical bodies. 

Awp to fhew you, that the invifible mo- 
tions even of metalline bodies may be quick 
and brifk enough, and may be fenfible, though 
not vifible; we fhall need to confider but the 
{tate- of a good bell fo long after the clapper 
has ftruck it, that no fhaking or other motion 
is to be feen in the body of the bell it felf, and 
yet it caufes in the air an odd kind of ringing, 
or, if I may focall it, undulating found or 
motion, which will fometimes laft a confidera- 
ble while; and if the bell be fitted for fharp 
notes, it will not be without a fhrilnefs: for if 
founds proceed, as is elfewhere made probable, 
from the nimble percuffions of the air put into 
a quick and waving motion by fonorous bo- 
dies. this acutenefs of found will thew, that 
whilft to the eye the bell feems to be at reft, 
yet the minute parts of it continue in a very 
brifk motion, without which they could not 
ftrike the air ftrongly,and faft enough, to make 
it produce fo fhrill a noife in the tar. 

Bur, I confefs to you, that my thoughts 
prefent me a difficulty, which, though un-men- 
tioned at our meeting, may afford an objection, 

erhaps more difficult than any of (not to fay 
all) the foregoing; namely, that it is fcarce 
imaginable, how fuch folid and hard bodies 
fhould have their internal parts wrought upon 
by fuch flight agents as the air, and perhaps 
fome yet minuter matter, that is difperfed in it; 
and how it is poffible, that where there is an 
aétual motion, it fhould be foflow, that a cor- 
pufcle of iron, for inftance, feated in the in- 
ternal part of a magnetick needle, fhould 
{pend fo long time, as our conjecture requires, 
in travelling fo little a fpace as from thence to 
the next fuperficies of the needle. But to this 
double objection, though fome inftances, which 
you will meet with in the following part of 
this paper, may be properly applied to folve 
it; yet not to make your curiofity wait, I will 
here fpeak a word or two to each of the mem- 
bers of the objection, 

I 


Sek Gyr. TV: 
_Awop to the firft, I fay, that thefe intef- 
tine motions of the corpufcles of hard bodies 
need not be folely, nor perhaps principally 
afcribed to thofe obvious external agents, to 
which we are wont to refer them, fince thefe 
may but excite or affift the more principal ‘or 
internal caufes of the motions we fpeak of, as 
you may gather from what was but lately 
mentioned of the connate and unloofeable mo- 


bility of the atoms, according to Epicurus, and 


the permeation of the moft folid bodies by the 
Cartefian materia fubtilis; and we may fee by the 
fudden effects of the loadftone, in endowing 
fteel with magnetick qualities, and depriving 
it of them again, (both which fuppofe the inter- 
vention of a change of texture, and this a pro- 
duction of local motion in the metal) that very 
minute and infenfible corpufeles of matter are 
not uncapable of effecting durable changes in 
the folidett bodies. 

Awnp as for the other member of the ob- 
jection, I confefs it is not eafy for us, who 
are wont (pethaps too much) to follow our 
eyes, for guides in judging. of things cor- 
poreal, and to deny exiftence to moft things, 
whereto nature has denied a vifible bulk: ic 
is not eafy, I fay, for us to imagine fo great a 
flownefs, as it 1s very poffible for nature to 
make ufe of her operations, though our not 
being able to difcern the motion of a fhadow 
of a dial-plate, or that of the index upon a clock 
or watch, ought to make us fenfible of the in- 
competency of our eyes to difcern fome moti- 
ons of natural bodies, which reafon tells us 
ought to be incomparably flower than thefe. 
But not now to difpute about the exiftence and 
attributes of infinite flownefs, or at leaft a flow- 
nefs in the next poffible degree to infinite; I 
confider, that it has not, that I know of, been 
demenftrated, nor attempted to be fo; that 
the motion of the corpufcles, for example; of 
the needle above-mentioned, muft be made in 
a direct Jine from the place, where it was firft 
{uppofed tobe, to the fuperficies of the needle; 
for it feems more rational, and to agree better’ 
with the phenomena, to fuppofe, that the way 
of this corpufele in the body it would quit is 
extremely crooked and intricate (almoft like 
that of a fquib in the air, or on the ground) 
for it being on the one hand urged on by the 
caufes, whatever they be, that make it ftrive to 
fly away, and on the other hand hindered by 
the corpufcles, whefeto it is connected, and by 
the occurfions of other corpufcles, whofe mo- 
tions maybe oppofite to, or difagreeing with 
thofe of our defigned corpufcle; it may pro- 
bably, before it can extricate it felf; be reduced 
to encounter and wreftle, as it were, with many 
other corpufcles, and be by them fometimes 
thruft or impelled to the right-hand and to the 
left, and fometimes alfo repélled inwards, even 
after it is come to the fiiperficial part ef the 
needle, whenée it nay not prefently have the 
the liberty to fly away, but may be drawn back 
by fome other corpufcle; wherewith it is yet 
conneéted, and which happening to be’it felf 
thruft inward, wiay drave-after iW; Wnid’ fo en- 
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tangle again our almoft difbanded corputcle : 
befides that the gravity of the component par- 
ticles of a body is oftentimes fuch, that it is 
eafier for the agent, that puts them in motion, 
to continue them in that flow motion among 
themfelves, than drive them up into fo light 
a medium as the air; as experience fhews in 
thofe bodies, that are called fixed, as gold, 
and glafs, though in aétual fufion. 

But I forget, that I promifed you to de- 


cline fpeculations, aud therefore I fhall only 


name to you acouple of inftances, which will 
ferve to confirm both what I was lately faying, 
and what I am now in proving. 


SE CT. V. 


Tue firft of thefe I fhall take from what is 
ufually granted as matter of fact; namely, that 
if a fpring, though made of fo hard a body as 
{teel, be forcibly bent, and kept but a mode- 
rate while in that pofture, as foon as the force, 
that kept it bent, is removed, it will again re- 
turn to its former figure ; but if it be kept too 
long in that forced pofition, it will by degrees 
lofe that, which they call the motion of reiftitu- 
tion, and retain its new crooked figure, though 
the force, that bent it, be removed; which fhews 
both the power of fome of the more familiar 
agents in nature, and (which is that, the fhew- 
ing whereof I here chiefly aim at,) that where 


- there is a continued endeavour of the parts of 


a body, to put themfelves into another ftate, 
yet the motion, or rather the progrefs may be 
much more flow, than men feem as yet to have 
taken notice of, fince it was a great while be- 
fore the texture of the corpufcles of the fteel 
were {fo altered, as to make them lofe their for- 
mer {pringinets. 

Bur I will fecond this with a more illuftri- 
ous experiment, which will at once confirm 
what I have juft now faid, and fhew, that the 
air or the invifible corpufcles harboured in it 
may have no inconfiderable power to act upon, 
and effect changes in the folideft bodies, 

To this purpofe I fhall only obferve to you, 
that though if a bar of iron having one of its 
ends held perpendicularly, and at a fit diftance, 
to the lily or north-point of the mariner’s- 
compafs, ({ mean that, which points towards 
the north) it will, as I elfewhere mention, drive 
it away towards the eaft or weft: and if this 
fame lower end of the bar of iron be put into 
a contrary pofture, it will prefently lofe its tem- 
porary magnetifm, as I elfewhere declare. Yet, 
if this bar be very long kept upright in a win- 
dow or other convenient place, then, as fome 
late magnetical writers will tell you, it will 
have acquired a conftant and durable magne- 
tick power. Which is a phenomenon, that 
makes exceedingly for our prefent purpofe, 
fince it hence appears, both that the air, to- 
gether with the magnetical effluvia of the earth, 
that it receives in its pores, is able without out- 
ward force to work durable changes in fo folid 
a body as iron, and that the motions of the in- 
ternal parts, (for thefe arerequifite to the change 
ofthe metal’s texture,) are performed with a 
wonderful flownefs, fince the bar muft be very 


. long expofed to the air, perhaps before it ac- 


quires any durable magnetifm at all, but at 
leaft before it acquires fo vigorous and fixed 
a magnetifm, as by this means it may at- 
tain to. 

Bur, becaufe moft of the inftances to be 
propofed in the following part of this eflay 
may ferve for confirmations of what we have 
been difcourfing, I fhall proceed to them; yet 
not till I have advertifed you, that I purpofely 
decline to mention divers phenomena, that 
may even by learned men be thought fit ex- 
amples on this occafion, (uch as the nutrition, 
growth, and wafting of animals and vegera- 
bles) becaufe fuch bodies receiving conitant 
fupplies of corpufcles, of feveral, and often un- 
known, natures, there may be difficulties fug- 
gefted about them, not eafy to be cleared with- 
out longer difcourfes, than I can allow this 
effay. 


$C If... VI; 


Tue firft inftance then, that I fhall mention 
about vegetable fubftances, fhall be taken from 
lignum vite, or guaiacuin, {for many artificers 
give them the fame name, and ule them pro- 
mifcuoufly for the fame purpofes;) of which, 
though it feem to be the folideft wood we 
know, (infomuch, that I as well as fome others 
have ordinarily ufed it to pound folid bodies 
in) yet the fkilfulleft tradefmen I have met 
with, have upon my inquiry informed me, 
that if it be wrought, before it be well feafoned 
by length of time, it will fhew itfelf very fran- 
gible; which an eminent turner told me he 
had often found to his lofs: for having turn- 
ed divers fine pieces of work of dignum vite, 
before it was duly feafoned, he found almoft 
all of them by the heat of the fun (which the 
ufes of many of them required they fhould 
fometimes be expofed to) crack, and cleave a- 
funder, into I know not how many parts; 
whereby thofe fine pieces of workmanfhip were 
quite fpoiled. And I remember, that having 
inquired of an old experienced tradefman, of 
whom I bought an excellent mortar of ig- 
uum vite, how long he had kept the wood in 
feafoning before I had the mortar, he anfwered 
me (if I much mif-remember not) twenty 
years, under which time itis not fully feafoned 
for fome purpofes; of which opinion of his 
having occafionally fpoken to the lately-men- 
tioned turner, this experienced workiman much 
confirmed me in it; as he likewile did in an 
obfervation I not long fince made about the 
flow and unperceived motion, that may be, not 
only in the moré loofe and fugitive aqueous 
parts of /ignum vite, but in far more unlikely 
ones. For he told me, that he had often found, 
in turning that wood, cavities of feveral fizes 
in the very inward and folid part of the wood 
(which every way encompafied them) and in 
thofe cavities confiderable quantities of a certain 
gum, much cried up by fome for an anti-ve- 
nereal medicine. . 

THE ufe I would make of thefe examples 
is this, that fince fo folid a body asa trunk of 
lignum vite is, when the tree is newly felled, 
may require fo long a time as twenty years, or 


upwards, to be feafoned, 7. ¢. brought to its 
full 
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full compactnefs and tonghnefs: and fince the 
account, upon which time feafons wood, feems 
to be this, that by degrees the loofer aqueous, 
and more fugitive parts exhale into the air, 
whereby the remaining folid ones are brought 
into a clofer order, and have leifure to be fo 
placed among themfelves, as is moft conveni- 
ent to make their texture firm and durable; 
it will follow, that even in the internal parts 
of this folid wood there muft be, not only in 
the loofer and lighter corpufcles, that extricate 
themfelves, and exhale away, a true local mo- 
tion, though much too flow to fall immedi- 
ately under the difcernment of our fenfes. And, 
if the lately mentioned gum be either totally, 
or fo much as in part generated, as to fenfe, 
after the felling of the tree, as fome analogous in- 
ftances, that I have elfewhere taken notice of, 
make it probable; then the example will fur- 
ther be confiderable to our prefent purpofe, by 
fhewing, that a fubftance fo grofs, and fo little 
volatile in comparifon of the aqueous parts, as 
is the brittle gum I {peak of, may permeate, 
to a great thicknefs, a very folid and inani- 
mate fubftance; which cannot be done with- 
out an inteftine, though infenfible motion a- 
mong the parts of the wood, and probably a 
marvelloufly flow motion of thofe of the gum. 


Se OE Tae VIL 


Burr it will poffibly feem more ftrange, that 
very thin pieces of wood, and thofe fawed off 
from a tree of a much loofer texture, fhould be 
much longer in feafoning, than that folid and 
ponderous wood we have been fpeaking of. 
And indeed this difcovery is not to be made, 
as in lignum vite, by the brittlenefs, or other 
obvious qualities in the wood, but by a fubtiler 
way : and accordingly having purpofely confult- 
ed with the makers of mufical inftruments, 
and with fome ancient muficians, I was much 
~ confirmed by themin my opinion: andI remem- 
ber, the laft maker of viols, lutes, €c. of 
whom I inguired of what age he thought fuch 
in{truments, efpecially lutes, ought to be, to 
attain their full and beft feafoning for fonorouf- 
nefs; he replied, that in fome of them twenty 
years would be requifite, in others forty, ac- 
cording to the nature and thicknefs of the 
wood, and other circumftances, But an an- 
cient mufician, that was prefent at what was faid, 
informed me, that there were fome famous lutes, 
one or two of which he named to me, that 
attained not their full feafoning and beft refo- 
nance, till they were about fourfcore year old. 
And thus much for inanimate vegetable fub- 
{tances. 


ee Te VOL 

As for calcined ftones made up into lime, 
and forts of raw ftones, I have already obferved 
from the credible relations of mafons and 
others, that the walls in fome buildings attain 
not their hardnefs and folidity, till they are for- 
ty years old, or perhaps much ancienter; and 
fince in gradually proceeding to this degree of 
folidity, thefe walls refemble the feafoning of 
lignum vite formerly explicated, the motion 


of the internal parts may be argued from the 
Von, I, 


change of texture as well in théfe as in that. 

AnD, if I would rob other traéts (to which 
they more properly belong) I could here eafily 
add fome fuch inftances of the hardening and 
foftening of ftones by time; as would much 
confirm what I have now been delivering; but 
I fhall rather chufe to confine myfelf here to 
the two examples following; not taken notice 
of in quarries or by mafons. 

Tue firft is, that there are marchafites, 
confifting as well of a ftony as of a metalline 
fubftance, which, though harder than many 
other forts of ftones, and even than marble, 
have yet fo great a motion in their internal 
parts, that if they be expofed to the air, not 
only they will have a vitriolate efflorefcence, 
if 1 may fo fpeak, on their fuperficies (as I 
have obferved in divers other marchafites) but 
they will in tract of time burft the ftone in 
pieces; of which fort I had fome time -fince, 
and I hope I have yet a bulky marchafite, that I 
procured from a virtuofo, that lives juft by a 
vitriol-work, whither thefe among other vi- 
triol-ftones are brought, and where this ftone 
being chofen for its largenels, was taken up, 
and carefully kept by that ingenious perfon, 
till it burft of itfelt, and till I fent for it. And 
to fatisfy myfelf a little further, that the in- 
ternal parts of marchafites may be as well dif- 
pofed to be vitriolated as the external; I re- 
member I broke a hard marchafite, that I had 
from another place, and Jaying it fome fhort 
time in a chamber-window, I found the new 
fuperficies made by the fracture about the mid- 
dle of the ftone to have acquired an effloref- 
cence of a vitriolate nature. 

Tue other inftance, which is very odd, 
and much talked of, is this: an ingenious 
gentleman of my acquaintance, cafually meet- 
ing me one day, told me, that he had a tur- 
quois-ftone, which, if he were not miftaken, had 
a wonderful property; for there being in it fe- 
veral {pots of colours differing from the reft of 
the gem, thefe fpots feemed, though very 
flowly, to move from one part of the ftone to 
the other. And this he thought himfelf to 
have taken notice of for very many months, 
(perhaps a couple of years.) This relation feem- 
ed fo ftrange, that the relator was not at all 
furprized, when to afcertain my felf of the 
truth of it, I defired to have the ring, this ftone 
was fet in, for a while in my own keeping; 
to which he readily affenting, befides that I 
took very heedful notice of the fituation of 
the fpots, I employed a very ingenious youth, 
that then lived with me, and was {killed in 
drawing, to make the picture of the ftone 
with the {pots as they were then placed, and 
afterwards to havea watchful eye upon it, and 
from time to time (as once perhaps in two or 
three weeks) to draw a new picture of them; 


by comparing of feveral of which pictures, it ° 


was unanimoufly concluded, that the fpots did 
fhift places in the turquois, as if the matter 
they confifted of made its way through the 
fub{tance of the ftone; as we lately noted, that 
the gum of dignum vite feemed to do through 
the fubftance of the wood. And as far as we 
obferved, the motion of thefe fpots was ex- 

ceeding 
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ceeding flow and irregular, though perhaps it 
might have been reduced to a fomewhat lefs 
uncertainty, were it not, that byan unwelcome 
accident we were deprived of the opportunity 
of continuing our obfervations long enough. 
And this brings into my mind, that the tur- 
quois being a ftone, of which I had met ftrange 
{tories in good authors, I once afked feveral 
queftions about it of a noted jeweller; and 
inquiring, among other particulars, whether he 
had notobferved fome changes, that feemed {pon- 
taneous in the fubftance or colour of the ftone? 
he replied, that in fome few turquoifes he had 
obferved two differing blues in differing parts 
of the fame ftone, and that one of thofe colours 
would by flow and unperceived degrees invade, 
and at length overfpread that part of the ftone, 
which the other colour poffeffed before. I 
{hall here add, thatthe fame gentleman, that 
lent me the {potted turquois, fhewed me after- 
ward an agate haft of a knife, where was a 
certain cloud, which he told me an ingenious 
perfon had for fome years obferved to remove 
to and fro in the ftone, and had a while fince, 
to convince the relator, lent him the agate, of 
whofe phzenomena he promifed me an account, 
when he fhall have had the ftone in his cuftody 
for acompetent time; tillthe expiration of which, 
it may fuffice to have faid of this agate what 
I have now related. 


Seer... 1X: 


But becaufe that diamonds and glafs are 
generally looked upon, efpecially by chymitts, 
as bodies of the clofeftand firmeft texture, that 
nature and art afford, if we could fhew an in- 
teftine motion even in the parts of thefe, fitter 
inftances for our purpofe could not in reafon be 
defired; I fhall venture to fay fomething of 
each of them, though what I have to fay about 
diamonds, is propofed rather to ground a fuf- 
picion of what may be, than a demonftration, 
that it muft be. 

In the firft place then, to remove that pre- 
judice, that may be entertained from the incom- 
parable hardnets of diamonds (which I confefs 
experience has made me admire) as if bodies fo 
hard and folid could not have their parts putinto 
motion but by fome extraordinary, not to fay, 
prodigious force; I fhall only repeat here, what 
I have elfewhere fhewn, that diamonds are bo- 
dies, that eafily enough becomeaétually eleétri- 
cal, andthat fome diamonds (of which fort I 
have a {mall one by me) will by rubbing upon 
acloath be brought to fhine in the dark ; the 
quift of both thefe tranfient qualities requiring 
a change of texture even in the internal parts; 
and the friction that produces that change, do- 
ing it immediately by putting the parts of 
the ftone into local motion, it may be thence 
argued, that a very moderate force may fuf- 
fice to beget an internal motion in the inward 
particles of diamonds themfelves. | 


Anp Iam not fure, but that more hidden - 


agents may makeimpreffions upon thefe hardeft 
bodies. Forin aring, that 1 am wont to wear 
on my little finger, which has no diamond; 
fave one more than that fhining one I lately 
mentioned, I have, I know not how often, feem- 


ed to my felf to obferve a manifeftly greater 
clearnefs and fparklingnefs at fome times than 
at others, though I could not refer it to the 
Clearnefs or dulnefs of the weather, the mofture 
or drynefs of the air, the fuperficial clearne{S or 
foulnefs of the ftone, or any other manifeft 
caufe I could think of. Andin this I was the 
more inclined to think] mightnot be miftaken, 
becaufe, befides that the notice I took of it, 
was frequent, I have by me a rough diamond 
jut as it came from the rock, in whofe ele¢tri- 
cal faculty I have taken notice of changes as to 
the degree of {trength, wherewith it attraCted, 
and that within the compafs of avery little time, 
though I could not find any caufe, whereto I 
could refer fo furprizing a phenomenon. And 
1 muft not here omit, that chancing one day 
to fhew the newly mentioned diamond ring to 
a very ingenious lady, that ufed to wear inrings 
and bracelets {tore of thofe gems, and telling 
her what changes I had taken notice of in the 
diamonds; fhe, who had obferved more about 
gems than any lady I had yet met with, ap- 
peared but little furprized at what I told her, 
and affirmed to me, that fhe had divers times 
obferved the like alterations in fome diamonds 
of hers, which fometimes would look more 
{parklingly than they were wont, and fome- 
times far more dull than ordinary. And when 
J objected, that poffibly that dulnefs might be 
imputed to the weather, or fome cafual foulnefs of 
the furface of the ftone, fhe replied, that fhe had 
been aware of thofe circumftances, rubbing the 
{tones clean, and otherwife taking care to fe- 
cure an obfervation, which fhe had made too 
often to have deceived her felf in it. If I re- 
member aright, I have elfewhere mentioned 
how I faw aconfiderable, but cloudy, Hunga- 
rian diamond, which the owner would have 
prefented me, made clearer by lying for fome 
timein acold liquor; wherein he affirmed, that 
upon his keeping it longer the ftone would 
lofe more and more of its cloudinefs; and 
what I myfelf faw fufficed me to argue, that 
changes may be produced even in the inward 
parts of fuch diamonds by agents, that aét with- 
out any appearing violence. 


SECT... X, 


Anp if it be true, that diamonds, as I elfe- 
where obferve about many other ftones, may 
be generated from time to time in the bowels 
of the earth, it may not perhaps be abfurd to 
imagine, that even true diamonds, that feem 
perfect, and are fit for rings, may long con- 
tinue to have an infenfible motion through the 
whole ftone, whereby the corpufcles it confifts 
of are difpofed into a more convenient texture 
for the conftituting of an extremely hard body. 
For though it be taken for granted, that ada- 
mantine bodies, becaufe they are generally ex- 
ceeding hard, are equally fo, yet that fuppo- 
fition is not favoured by experience. And I 
remember, that to fatisfy my felf further about 
fuch matters, I repaired to an ancient artificer 
eminent in his trade, which was the cutting 
and fetting of diamonds; and that having de- 
manded of him, whether he found, that all dia- 
monds were of equal hardnefs ; he anfwered me, 

that 
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thet having; deale in thefe gems near 20 years 
in Amfterdam, and divers years, in. Ragland, 
heperceived, thatthere are of later years brought 
over worfeand worfe forts of diamonds; and, 
that he finds feveral ofthe recent. diamonds fo 
{oft and brittle in comparifon ef- thofe he was 
anciently wont to fet (and which he with, othes 
jewellers called diamonds of the old: rock). thag 
he is often afraid, and unwilling to meddle 
with them, when they are brought to. him, 
left he fhould fpoil them in the cutting, on 
polithing. Butthis I only repeat hiftorically,, 
till further obfervation fhall difcover, whether 
thefe are diamonds not yet fully ripe, and 
capable of growing harder by further matura- 
tion; or whether: they be of a peculiar fort of 
diamonds, whofe nature it is to be always fofter 
than thofe of the old rock. 


SEC Y. XL. 

Tus brings into my mind a cosfixmation, 
of the unequal hagdnefs of diamonds, whatever 
be the caufe of it, which I met with in a little 
book, lately publithed in his own language by 
a Frenchman, who giving his reader an ac- 
count of the eaftern diamond-mines from the 
yelation, as he affirms, of a late eye-witness, 
fpeaks thus of the third and laft mine called 
Gazerpali: They ara very clear, and of a gaod 
water, but they cannot be ground by mutual at- 
trition (if 1 underftand the term he ufes) Gut 
with ftones of the fame. mines for if one faould 
emplay for that purpafe the faves of anokber mines 
thofe of Gazerpolt wauld be broken im pieces. 
They do alfa cajily break upan the wheel, ana thofe, 
that are not verfed in the knowledge of feones, 
may eafily be deceived (in them.) Of which 
our author adds the example of a Portuguale, 
who refufing 1200 crowns for one of them at 
Leghorn, when he went to have it cut at Venice, 
it broke upon the wheel into fifteen or twenty 
pieces. 

AnoTHER example, that feems to make 
more for our prefent purpofe, is afforded by the 
fame author, fpeaking of the fecond mine, 
which breeds the greateft ftones called gane or 
colonor; for he fays, that fur la plus part, 1.6. 
upon the moft of thefe ftones after they are cut, 
there appears always, as it were, akind of grea- 
finefs or unétuofity, which invites you ever 
and anon to have recourfe to your handkerchief 
to wipe it off, which one would guefs to pre- 
ceed fram fome infenfible efuvium, that ex- 
haling out of the ftone, comes to be checked 
and condenfed by the air on the fuperficies of 
it, as it happens to fweat on the fkins of ani- 
mals: the truth of which conjecture I would ex- 
amine by very nice fcales, if 1 could pracure 
fuch diamonds. 


SEC eis oll 


Awp becaufe rubies, though inferiour in 
hardnefs to diamonds, are yet harder than moft 
other gems, and much more than marble and 
the like coarfer ftanes, I will not omit, on this 
occafion, what was more than once affirmed 
to me by an obferving lady, whom, if the 

I 


were not too nearly related to me, I could {carce, 
mention without an elogy. For cafually caft- 

ing my eye upona fair ruby fhe wore upon her 

finger, and defiring to confider it more atten- 

tively, the pulled off the rich ring it was fet in, 

and reaching it me, told, me it was, worth my cu; 

riofity to confider it. Kor befidgs that it was 

fo fine aftone, that it was thought worth. being, 
left her as a legacy by a great lady. (hex dear 

friend) that was famous, as I knew, for the 

variety. of the rich jewels fhe was multe of; 

this ruby would not unfrequently vary the de- 

gxees of its luftre, fhe knew not why. For 

fornetimes it feemed to be ennobled by, a, more, 
vivid fire than ordinary, and at other times it 
would be manifeftly more dull and cloudy thap 

it is wont to be: and tkis not imputable, as 

fhe exprefly affured me upon repeated obferva- 

tions, to the cloudinefs.of the weather, or any 

{aperficial foulnefs of the ftone. And, that 

I might be convinced as well as fhe her felf 
was, fhe defired me to rub it very clean, and, 
then take notice of the prefent luftre of it, of 
which ere long fhe prefumed fhe could thew. 

me a manifeft alteration, (for Iwas then come 

to vifit her, and pafgfome weeks with her in her 

houfé) bug my occafions calling me away with- 
in a few days after, I had not time ta wait for 

the event of her promile. 

How far what has been faid concerning dia- 
monds may be allowed to be argumentative 
towards the fcope of this difcourfe, I thall wil- 
lingly leave ta the difeayery of time, and fur- 
ther cbfervation; the mention I have made of 
the foregoing particulars haying been invited 
partly by the noblenefs of the fubje¢t, which 
made me willing: to add thefe relations to what 
I have elfewhere written about them; and 
partly becaufe thus much at leaft feems proba- 
bly deducible fram what I noted abaut the ex- 
citing; af digmaonds by rubbing, both to attract, 
and to.fhine, that notwith{tanding their incom- 
payable hardnefs, an. inteftine motion of their 
minute parts may be without any confiderable 
violence quickly produced. 


Sv CG 4F.m SUS. 

Ann now it will be time to confider the o- 
ther body I promifed to take notice of, namely, 
glafs. For this being thought fo compact and 
firm a bady, that it is indeftructible by art or 
nature, and bejng al{q of fo clofe a texture, 
that the fubtleft chymica] fpirits (that are yep 
known) cannot pervade igs and laffly haying 
given fuch proofs of the fixednefs of its parts, 
as to have long indured the violence even of a 
glafs-houfe-fire, we can {carce imagine a body 
more unlikely to have any motion amongit i{s 
component particles: and yet, that they may: 
not be always at perfect reft among themfelves, 
I have been induced to think by the following, 
and the like obferyatigns. . : 

Fyrst, haying inquired of a famaus and ex- 
perienced maker of relefcopes, as well as ef 
thofe, that ufe fych inftruments, whether he did 
not abferye, that the Venice-glaffes he employ- 
ed would fometimes crack of themfelves, pied 

they 
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they were yet in plates, and fometimes do the 
like after they were ground into convexes, and 
polifhed up; he anfwered affirmatively. And 
though it feemed improbable, that  glaffes 
brought fo far off as from Venice, and many 
of them kept a good while here in England be- 
fore there be occafion to grind them, and per- 
haps longer after their having been ground be- 
fore they crack, fhould after all this time retain 
an, internal motion among their component 
particles; yet I have been induced to conjec- 
ture, that fome faline corpufcles, more nume- 
rous than the nature of the glafs required, may 
by degrees, though low and unperceived, {fo 
tend towards the fuperficies of the glafs, as ei- 
ther to get out of the pores of it, or crack, 
or burft the glafs in endeavouring to force their 
paflage outward. For having purpofely in- 
quired of the abovenamed artificer, and fome 
other obferving men, that deal in optical glaf- 
fes, whether it had not been taken notice of, 
that there would fometimes be, efpecially in 
winter and very moift weather, a kind of ef- 
florefcence of a faltifh tafte manifeftly difcern- 
able upon the furfaces of their glaffes; I was 
an{wered in the affirmative, efpecially by the 
above-mentioned artificer, who having more 
occafion and opportunity to take notice of fuch 
things, told me, that he had by tafting found 
thefe exfudations fenfibly faltith. 


SECT. XIV. - 


Anp I was the more apt to entertain the 
lately propofed conjecture, becaufe of a thick 
glafs cup, that I have yet by me, in the mak- 
ing of which, to render it the more diapha- 
nous, I fuppofed an over-great proportion of 
falt had been employed. For this cup, though 
for a while it continued clear and intire, yet 
before the enfuing winter was ended, though 
it did not fo crack as to fall to pieces, but ftill 
retains its former fhape, yet it was flawed with 
fuch a multitude of little cracks, that at a di- 
ftance it looks like a white, not like a cryftal- 
line cup. 


SECT. XV. 


I REMEMBER alfo, that I have fometimes, 
though-not often, had veffels and other bodies 
of glafs of a confiderable thicknefs, which have 
of their own accord broken fuddenly afunder, 
with noife enough to make me take notice of 
it. And that this did not always happen for 


want of the glafs’s being gradually or flowly 


cooled, or, in the workmen’slanguage, nealed; 
‘I was perfuaded, not only by the fpontaneous 
cracking, not without a loud noife of a thick 
and empty glafs veffel, that had for I know 
not how many months been kept locked up 
‘in my ftudy; but by the like accidents, which 
‘I after found had happened unto others. For 
inquiring of fome, that made great ftore of 
glafs veffels, as well as of others that fold them; 
I learned from both, that they had fometimes 
‘by their loffes been made to take notice, that 
giaffes, that had been long made, and kept un- 
employed, would break of themfelves, when 
there was no vifible outward agent near enough 


to be fufpected of the having broken them. 


And fince this very page began to be written, 
Thad a fair cryftal phial, not too well ftopped, 
which cracked at the thick bottom, in a glafs- 
cabinet (that was fixed toa wall) where I kept 
that with other choice phials under lock and 
key; no other of the included glaffes (full 
nor empty) nor yet of the external glaffes ap- 
pearing any way cracked orinjured. Nay, even 
great and ftrong looking-glaffes are not quite 
exempted from thefe accidents. For I remem- 
ber, that having purpofely inquired of an hoieft 
man, that furnifhed the greateft part of Londen 


‘with large looking glafies, whether he did not 


fometimes find them crack, and that with 
noife; he fhewed me divers large plates of ex- 
cellent glafs, and affured me, that fometimes 
after they had been a good while in his fhop, 
fome of them would of themfelves, not only 
crack with a loud noife, but now and then 
alfo (though rarely) Ay afunder with that vio- 
lence, asto break fome of the neighbouring 
plates, though thick and ftrong. 


SECT. XVI. 


Anp having alfo a mind to inquire further, 
whether this difpofition to break, in fome forts 
of glafs, might not continue much longer than 
Thad opportunity to obferve, I addreffed my 
felf to an ingenious matter of a glafs-houfe, and 
demanded of him, how long he had taken no- 
tice of glafs to continue found and whole, and 
yet afterwards to break of it felf. He replied, 
that he had once a great parcel of glaffes packed 
up, which not having the occafion he expected 
to vend and make ufe of, lay by him fora 
great while; and yet when afterwards he had 
unpacked them, and ranged them, in a fhort 
time a great many of them, amounting to about 
a fourth or third part of the whole number, 
cracked of themfelves,; and when I afked, how 
long the parcels had lain by, before they were 
opened, he replied, that it was, as he remem- 
bred, between four and five years. 


SECT. XVI. 


TueEse inftances, (to which I could add di- 
vers others) I have therefore mentioned, becaufe 
either of the two hypothefes, in congruity where- 
unto they feem likelieft to be intelligibly ex- 
plicable, will favour the doétrine hitherto pa- 
tronized. For according to the atomical theo- 
ry, it may be conceived, that there is aconftant 
inteftine motion of the {mall parts of the glafs 
upon the {core of their conftituent atoms, which 
endeavour or tend to extricate themfelves and 
get away, which at laft they do, by breaking 
the glafs in fome brittle, or other fit place; 
where (after a multitude of encounters and e- 
volutions) a competent number of them may 
happen to be got together, and find their mo- 
tion (outwards) withftood: whence may en- 
jue fo unequal an agitation there of the for- 
merly coherent parts of the glafs, as to make 


- the more agitated ones part from them, that are 


lefs fo; and confequently crack the glafs. To 
which agrees what I have often obferved in 
chymical and mechanical trials made with glafs- 
veffels, that if there be any grain of fand or 
gravel, or any little Jump of the alkalizate 

matter 


of the Particles of Quiefcent Solids. 


matter elafs is made of, confpicuoufly inclafed 
in the fubftance of the veffel, it will both be 
muck the more apt to break, and, if it do, will 
almoft always begin to crack at that place, 
(when¢e ufually as from a center feveral cracks 
go feveral ways;) the part of the glafs, where 
the blemifh is, being commonly of a differing 
texture from the. reft (as is-often manifeft to 
the very eye) and being by that incongruous 
texture difpofed to be put intg a motion differ- 
ine from, and perhaps very difproportionate 
to that af the.neighboyring parts. 
, SEC TY XVII 
I Musr not here ftay to examine, whether 
or na this motion. of the internal parts. may 
not (in divers cafes) be made miore efficatiot 
by the peyetration of fome fubtile and | moift 
matter into the glafs’s pores, (efpecially the 
more fuperficial ones of fome glafs of a loofer 
fort) and fo by degrees vitiate the texture of the 
body, and promofing the agitation And fy¢l- 
ling of the faling corpuifjes, enable them, to 
burit the glafs; after fome fuch manner, as the 
marchafites I lately mentioned, came to havea 
Vitriolate efflorefcence, and even to be burft 
by the operation of the air; this, I fay, I mutt 
not. now ftay to examine, becaufe I would 
haften to propofe the fecond hypothefis,- and 
tell you, that (elfe) we may, congruouffy to 
what we elfewhere difcourfe, imagine, that in 
tract of time, there ts produced in fome parts 
of a elafs.a texture, that makesit refift more than 
it did formerly the free paflage of the zether, 
or fome ether fubtile matter, that was accofbont- 
-ed (perhaps ftream-like) to permeate it before; 
«whith tranfient matter now finding its paflage 
olsftruéted (ahd, perchance, almoft quite hinder- 
ed) by the vitiating of the pores of the glafs, 
or fome ether (incorivenient) ehange of tex- 
ture in ff, and endeavouring to continue its 
swonted motion through it, does fo ftretch the 
pores, or otherwile offer violence to the texture 
of the bedy, that it caufesa divulfion in the 
“pares, whieh, according as it js rhore or lefs 
forcibly or! fuddenly made, dogs either barely 
eratk the glafs, or make it fy afunder. To 
the precedent doctrine thefe two things agree 
not il: the’ firft; that glafe is a body eafily 
made electrieat by rubbing, which makes: it 
probable, that itsparticles may eafily be put in- 
to motion. And the fecond, that fuch a di- 
vulfion may bemade in glafs by but an inequal 
motion between the neighbouting parts; as 
may appear by the claymical prastice of crack- 
ing glaites, which they often think fit to do, 
enly by applying, 4 red-hot iron to the place, 
till it be fufficiently heated, and whilftit is very 
hot, moiftening it with cold water (or even {pit- 
tle) which by cooling the part, that it touched, 
and confequently checking the agitation of the 
corpufcles it meets there, whilft the contiguous 
‘parts retain their former vehement agitation, 
eccafions a difcontinuity' or -divulfion in the 
glafs, fome of whofe parts are in fo fwift, and 
others ate in fo flow a motion. 


* Vou. I. 


and yequirs, that the cells.of 


SiR Dy SIX: 


Anvb_ on this occafion I fhall add chiefly, 
pecapwie Inweuld not pretetmit {9 confiderable a 
phaznemengn, shat even when «las Techas t6 
have loft the degree of heat, that one would 
think neceffary to haveits fhape or bignefs fen- 
fibly altereds there may remain yet fo mush 
agitation in-the minute parts, as, when tdaigy 
are modified by-the air, by the colt, or by 
famyg ather) invifible agent, to make them al- 
ter the bulk or fhape of the whole veffel they 
pier and that (@lfich one Would ypt ex- 

ect) Byenlascigo the weffel, arleatt ff wwe al- 
me not in the cafe any change of figure: for 
it has oftep- besh obferveddy thofe lafs-houfes, 
Where tliey svork white elalies, BAO ee 
thofe; thataare, pure and clear) thar whén they 
have blown glafigs ingo a mold; to givathem 
more exaétly the -defired fhepe and {izes thefe 
glaffes, when they are cold, cannot well be put 
again into. the fame mold they were blawn in, 
qrde-phials, that 
are to récéive them, be made’ a little larger: 
which obfervation an eminent artificer of my 
acquaintance, that gets confiderably by fitting 
fine glafies tor cafes, has ynugh cqnfirmed to 
me by his complaints of the ineonveniente; eafy 
to be incurred, by the not knowing, or not 
remembering fo unlikely an effect of the cool- 
ing of glafs. But J muft not, prefecute the 
confideration of thefe, and the like phaapme 
na, nor examine, which of the preceding pxpli- 
cations is preferable, haying fnéntioned_fhem, 
as I was faying, chiefly to Pel, that, which of 
them foeverwe pitch upon, ir will arpue an in- 
teftine mption in the ‘corpyfcles of the slats, 
which morion we fhall think may be very flow, 
if we confider how long a time itis on fome o¢- 
cafions, in producing its effects, before it brings 
them to be difeernable to our fenfes, . 


SECT, XX. 


Havine thus made it probable, that among 
the parts-of fuch folid bodies, 'aa'f have hithered 
inftanced in, there may nog'be fuch a perfect 
reft, as-is penérally believed’; ic will, I fuppofe, 
be expected; that I thould.now draw this cohe 
fequence from what has been faid, thae chere 
is no fuch thing as abfolate feft in nature, But 
fince at my firlt mentioning this paradox to 
you, I propofed it but ‘as! preblémazical, and 
fince I confider, that we are not yet fure, but 
that though many of the parts of folid bodies 
may not be always movelefe, yet fome others 
of them may fometimes, for'a while at leaft, be 
at perfect reft : I fhall conclude; as I began, and 
without refolutely denying, that there can be 
any fuch thing 1” rerum’ naturd, as abfolute 


_reft, I fhall content try (elf to fay, that it 1s 


not either abfurd to doubt, whether there be 
or no; norimprobable to think, that there is 
not, fince we Have not found it in thofe very 
bodies, where, with the greateft likelihood, it 
might have been éxpeéted. 
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SCEPTICAL CHYMIST: 


Chymico-Phyfical Doubts and Paradoxes, 


TOUCHING THE 


EXPERI 


Whereby vulgar Spagyrifts 


MEN TS, 


are wont to endeavour to 


evince their Salt, Sulphur and Mercury, to be the true 


Principles of ‘Things. 


To which, in this Edition, are fubjoined divers Experiments and Notes 
about the Produciblenefs of Chymical Principles. 
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A Prerace InTRopucToRY to the following 
Treatife. 


O give the reader an account, why 
the following treatife is fuffered to 
pafs abroad fo maimed and imper- 

_ feét, I muft inform him, that ie is 
now long fince, that to gratify an ingenious 
gentleman, I fet down fome of the reafons, that 
kept me from fully acquiefcing either in the 
peripatetical, or in the chymical doétrine of 
the material principles of mixed bodies. This 
difcourfe, fome years after, falling into the hands 
of fome learned men, had the good luck to 
be fo favourably received, and advantageoufly 
fpoken of by them, that having had more than 
ordinary invitations given me to make it pub- 
lick, I thought fit to review it, that I might 
retrench fome things, that feemed not fo fit to 
be fhewn to every reader, and fubftitute fome 
ofthofe other things, that occurred to me of the 
trials and obfervations I had fince made. What 
became of my papers, I elfewhere mention in 
a preface, where I complain of it ; but fince’! 
writ that, I found many fheets, that belonged 
to the fubjects I am now about to difcourfe of. 
Wherefore, feeing that I had then in my hands 
as much of the firft Dialogue, as was requifite 
‘to {tate the cafe, and ferve for an Introduction 
as well to the Conference betwixt Carneades and 
Eleutherius, as to fome other Dialogues, which 
for certain reafons are not herewith publifhed, 
I refolved to fupply, as well as I could, the 
contents of a paper belonging to the {ccond of 
the following difcourfes, which I could not 
poffibly retrieve, though it were the chief of 
them all. And having once more tried the 
opinion of friends, but not the fame, about 
this imperfect work, I found it fuch, that I was 


‘content, in compliance with their defires, that 


not only it fhould be publifhed, but that it fhould 
be publifhed as foon as conveniently might be. 


I had, indeed, all along the Dialogues fpoken of 
my felf, as of a third perfon; for they contain- 
ing difcourfes, which were among the firft trea- 
tifes, that I ventured long ago to write of mat- 
ters philofophical, I had reafon to defire, with 
the painter, to /atere pone tabulam,and hear what 
men would fay of them, before I owned my felf 
to be their author. But, befides, that now ] find, 
it is not unknown to many, who it is, that writ 
them, Iam made to believe, that it is not inex- 
pedient, they fhould be known to come from a 
perfon altogether a ftranger to chymical affairs. 
And I made the lefs fcruple to let them come 
abroad uncompleated, partly, becaufe my affairs 
and pre-ingagements to publifh divers other 
treatifes, allowed me fmiall hopes of being able 
in a great while to compleat thofe Dialogues. 
And partly becaufe I am not unapt to 
think, thac they may come abroad {feafona- 


-bly enough, though not for the author's re- 


reputation, yet for other purpoles. For I ob- 
ferve, that of late chymiftry begins, as indeed 
it deferves, to be cultivated by learned men, 


. who before defpifed it ; and to be pretended to 


by many, who never cultivated it, that chery 


may be thought not to be ignorant of it: whence 


itis come to pafs, chat divers chymical nc- 
tions about matters philofophical are taken for 


granted and employed, and fo adopted by very 


eminent writers both naturalifts and phylicians. 
Now this, I fear, may prove fomewhat preju- 
dicial to the advancement of folid philofophy : 


-for though I am @ great lover of chymical ex- 


periments, and though I have no mean cfteein 
of divers chymical remedies, yet I diftinguith 
thefe from their notions about the cauies of 
things and their manner of generation. And, 
for aught I can hitherto ‘difcern, there are a 
thoufand phenomena im nature, befides a mul- 

titucs 
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titude of accidents relating to the human body, 
which will fcarcely be clearly and fatisfactorily 
made out by them, that confine themfelves to 
deduce things from falt, fulphur and mercury, 
and the other notions peculiar to the chymifts, 
without taking much more notice than they 
are wont to'do, of the motions and figures of 
the fmall parts of matter, and the other more 
catholick and fruitful affections of bodies. 
Wherefore it will not, perhaps, be now un- 
feafonable to let our Carneades warn men, not 
_ to fubferibe to the grand doétrine of the chy- 
mifts, touching their three hypoftatical prin- 
ciples, till they have a little examined it, and 
confidered, how they can clear it from his ob- 
jections, divers of which, it is like, they may 
never have thought on ; fince a chymift {carce 
would, and none but a chymift could propofe 
them. I hope alfo, it will noc be unacceptable 
to feveral ingenious perfons, who are unwilling 
to determine of any important controverfy, 
without a previous confideration of what may 
be faid on both fides, and yet have greater de- 
fires to underftand chymical matters, than op- 
portunities of learning them, to find here to- 
gether, befides feveral experiments of my own, 
purpofely made to illuftrate the doctrine of the 
elements, divers others, {carce to be met with, 
otherwife than {cattered among many chymical 
books ; and to find thefe affociated experi- 
ments fo delivered, as that an ordinary reader, 
if he be but acquainted with the ufual chymical 
terms, may eafily enough underftand them; 
and éven a wary one may fafely rely on them. 
‘Thefe things I add, becaufe a perfon, any 
thing verfed in the writings of chymifts can- 
not but difcern by their obfcure, ambiguous, 
and almoft zenigmatical way of expreffing what 
they pretend toteach, that they have no mind 
‘to be underftood at all, but by the fons of art 
(as they call them) nor to be underftood even 
by thefe, without difficulty and hazardous trials. 
Infomuch that fome of them fcarce ever {peak 
fo candidly, as when they make ufe of that 
known chymical fentence ; whi palam locuti fu- 
mus, ibi nibil diximus. And, as the obfcurity 
of ‘what fome writers deliver makes it very dif- 
ficult to be underftood ; fo the unfaithfulnefs 
of too many others makes it unfit to be relied 
on. For though unwillingly,- yet I muft for 
the truth’s faké, and the reader’s, warn him 
not to be forward to believe chymical experi- 
ménts, when they are fet down only by way 
of -prefcriptions, and not of relations ; that is, 
urilefS he; that delivers them, mentions his do- 
ing it upon his own particular knowledge, or 
upon thg'relation of fome credible perfon, a- 
yowing‘it upon his own experience, For Iam 
‘oubled, I muft complain, that even eminent 
writers, both’ ‘phyficians and -philofopliers, 
whom I can eafily name, if itbe required, have 
of Iate fuffeted themfelves to be fo far impofed 
‘upon, as to publifh and build upon chymical 
experiments, which queftionlefs they never 
tried ; for-ifthey had, they would, as well as 
I, have found them not’to be'true. And in- 
deed, it were to be wifhed, that now, that 
thofe: begin tg.quote chymical, experiments, 
ghat arp not themfelves acquainted with chy- 
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mical operations, men would leave off that 


indefinite way of vouching, the chymifts fay 
this, or the chymifts affirm that; and would 
rather, for each experiment they alledge, nante 
the author or authors, upon whofe credit they 
relate it: for by this means they would fecure 
themfelves from the fufpicion of falfhood (to 
which the other practice expofes them): and 
they would leave the reader to judge of what 
is ft for him to believe of what is delivered, 
whilft they employ not their own great names 
to countenance doubtful relations; and they 
will alfo do juitice to the inventors or pub- 
lifhers of the true experiments, as well as upon 
the obtruders of falfe ones. Whereas, by that 
general way of quoting the chymifts, the 
candid writer is defrauded of the particular 
praife, and the impoftor efcapes the perfonal 
difgrace, that is due to him. 

Tue remaining part of this Preface muft be 
imployed in faying fomething for Carneades, 
and fomething for my felf. 

Anp firft, Carneades hopes, that he will be 
thought to have difputed civilly and modeftly 
enough for one, that was to play the antagonift 
and the fceptick: and if he any where feems to 
flight his adverfaries tenets and arguments, he 
is willing tc have it looked upon as what he 
was induced to, not fo much by his opinion 
ofthem, as the examples of Themiffius and 
Philoponus, and the cuftom of. fuch kind of 
difputes. | 

Next, in cafe that fome of his arguments 
fhall not be thought of the moft cogent fort, 
that may be, he hopes it will be confidered, 
that ic ought not to be expected, that they 
fhould be fo. For his part being chiefly bur 
to propofe doubts and fcruples, he does enough, 
if he fhews, that his adverfaries arguments 
are not ftrongly concluding, though his own 
be not fo neither. And if there fhould appear 
any difagreement betwixt the things he delivers 
in divers paffages, he hopes it will be confider- 
ed, that it is not neceflary, that all the things a 
{ceptick ‘propofes fhould be-confonant; firice 
it being his work to fuggeft doubts againft the 
opinion he queftions, it is allowable for him to 
propofe two or more feveral hypothefes about 
the fame thing; and to fay, that it may be ac- 
counted for this way, or that way, or the other 
way, though thefe ways be perhaps inconfif- 
tent among themfelves: Becaufe it is enough 
for him, if either of the propofed hypothefes 
be but as probable:as that he calls in queftion. 
And if he propofe many, that are-each of them 
probable, he does the more’ ratify his doubts, 
by making it appear the more difficult to be 
fure, that that way, which they all differ from, 
is the true. And our Carneades, by holding the 
negative, has this advantage, that if among 
all the inftancés he brings to:invalidate the vul- 
gar doétrine of thofe he difputes with, any one 
be irrefragable, that alone is fufficient to overs 
throw a doétrine, which univerfally.afferts what 
he oppofes. For it cannet be true, that all 
bodies whatfoever, thatare reckoned among the 
perfectly mixt ones, are compounded of fuch a 
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determinate number of fuch or fuch-ingredi- - 


i 


‘ents, in café anyapne fuch bady- can be pro- 


duced 
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duced, that is riot fo compoynded; and he 
hopes too, that accuratenefg will be the leis 
expected from him, becaufe his undertaking 
obliges him .to maintain fuch opinions in 
chymiftry, and that chiefly by chymical ar- 
guments, as are contrary to the very prin- 
ciples of the chymifts, from whofe writings 
it is not therefore like he fhould receive any 
intentional afiftance, except from fome pad- 
fagées of the bald and ingenious Lelmont, 
with: whom he yet difagrees. in, many. things, 
(which reduce him to explicate divers chymj- 
cal phenomena, according to other notions ;) 
and. of whofe ratiocinations, not only fome 
feem. very extravagant, but even the reft are 
not wont to be as confiderable as his experj- 
ments, And though it be true indeed, that 
feme Ariffotelians. have occafionally written 
againft the chymical doctrine hg oppugns, 
yet fince they have done it according .to their 
principles, and fince our Carneades. mutt as well 
oppofe their hypothefis as that of the Spagyrifk, 
lic, was fain ‘to fight. his adverfaries with his 
own weapons, thofg of the Peripatetick being 


-improper, if not hyrtful, for a-perfon of his 
itenets ;' befides that thofe Ariftotelians, - (at 


Jeaft thofe he met with,) that have written 
againft the chymifts, feem to have had fo lit, 
tle, experimental knewledge in chymical mat- 
ters, that by thejr frequent miftakes and un; 
fkilful way of pppugning, they have too often 
expofed themfelves to the derifion of their ad; 
yerfaries; for writing fo confidently. againft 
what -they-appear fo little to.ynderftand. 

_ Anp-aftly, .Garueades. hopes, -he, fhall. do 
the: ingenious this,piece of, feryice,’ that. by 
haying thus drawn the chymifts, doctrine out 
of their dark and finoky laboratories, and both 
brought it into the open light,. and.fhewn the 
weaknefs of their: proofs,- that have hitherto 
been wont to be brought for it, either judicious 
men fhall henceforth be allowed..calmly and 
after due information to difbelieve it, or thofe 
abler chymifts, that are zealous. for. the -yepu- 
tation of it, wijl be obliged tg {peak plainer 
than hitherto has been done, and maintain it 
by better experitnents. and arguments than 
thofe Carneades. hath , examined: . fo; that he 
hopes the curious, will one, way or; other de- 
rive: either fatisfaGtion or inftruction from hig 
endeavaurs. And as he is yeady. to makg 
good: the profeffion- he makes.in the clole of 
his difcourfe, of being ready to, b@ better in: 
formed, fo he expects either to.be indeed in- 
formed, or to. be let-alone. . For. thoygh, if 
any truly knowing chymifts fhall.thinis fit in 
a.civil and rationa) way tofhew him-any truth, 
touching the marter in difpute, that he yet 
difcerns not, Carneades will not, refule. eithey 
to admit, or to.own:a conviction s; yet if any; 
impertinent perfon fhall, either;tg..gat himfelf 
a name, or fer: what.other end; foever, wilfully 
or carelefly miftake the ftate of the cantroverfy, 
or the fenfe of his arguments, or fhall raj] in; 
ftead of arguing, -as.hath heen done of late, in 
print, by divers chymifts *;, or Jaftly,, fhallwrit¢ 
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agaim{t them in a canting way, I mean, thall 
exprefs himéelf in ambiguaus or obfcure terms, 
or argue from experiments not intelligibly..e- 
nough delivered, Carneades -profeffes, that he 
values his time fo much, as not to think the 
an{wering fuch trifles worth the lofs. of ir. 

Awp now having faid thus much for Carne- 
ades,.1 hope the reader will give me leave to 
fay fomething for my felf. 

Anp firft, if fome morofe readers fhall Gnd 

fault with my having made the interlocurors 
upon occafion compliment with one another, 
_and thag I have almoft all along written thefe 
Dialogues, in a ftyle more fafhionable than that 
of meer fcholars is wont to, be, hope I fhall 
. be excufed by them, that thall confider, that to 
keep a due decorum in the difcourfes, jt was 
fit, that in a book written by a gentleman, 
and wherein only gentlemen are introduced 
as fpeakers, the language fhould be .more 
{moorh, and the expreffions more civil, than is 
ufal in the more {cholaftick way of writing. 
snd indeed, Iam not forry yee this op- 
portunity of givin an example, how to manage 
even difputes with civility; whence, perhaps, 
fome readers will be affifted to difcern a diffe- 
rence betwixt bluntnefs of {peech and ftrength 
of reafon, and find, that a man may be a cham- 
pion for truth, without being.an enemy to civili- 
ty; and may. confure.an opinion, without railing 
at them that hold it; to whom, he that defires 
to convince and net to provoke them, muft 
make fome amends by his civility to their per, 
fons for his feverity to their miftakes; and 
muft fay as little elfe as he can, to dupleafe 
them, when he.fays, that they ane’ jn.an error., 

But, perhaps, other readers will be Jefs 
apt to find fais, with the civility ef my dif 
pytants, than the chymifts,will-be, upon thg 
feading of fome paflages of the following Dja- 
ogue, to accufe Carneades of afperity. But, 
if I have made my Seeptick fometimes {peal 
flightingly of the epinjons he gppoles, I bope 
it will not be found, that I have Aone any MOLE, 
than became the part he wag to a¢t, of an opr 
ponent: efpecially, if what I have made him 
fay,. be compared with what the.prince of the 
Ronjan orators himfelf makes both great per- 
fons and frignds fay. of one another's. opinions, 
in his excellent Diglogues, de natura Deorum: 
and I Shall icarce, ‘be fufpected’of--partiality. in 
the cafe, by them, that take notice, that there is 
fl] as much, (jf not far more) liberty of flight;. 


ing, their adverfaries tenets, to be met with in: 


the difcourfes gf thofe, , with wham Carneades 
qdufputes. Nor pegd, I.make the, interlocutors 
fpeak, otherwife.,shan freely in.ja, gi Pes 
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irpverfy it felf, .otherwife than,as,it may by.an- 


: ire 
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make not all,.that hefays, <lpegidlly, in the 
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the fame fpeakers (though they treat not im- 
mediately of the elements) which have long 
lain by’ me, and expect the entertainmefit, 
that thefe prefent difcourfes will meet with. 
And indeed they will much miftake me, that 
fhall ‘conclude from what I now publifh, that 
I am at defiance with chymiftry, or would 
make my readers fo. I hope the /pecimina I 
have lately. publifhed of an attempt to fhew 
the ufefulnefs of chymical experiments to con- 
templative philofophers, will givethofe, that read 
them, other thoughts of me, and I had a defign 
(but wanted opportunity) to publifh with thefe 
papers an effay I have lying by me, the greater 
part of which is apologetical for one fort of 
chymifts. And at leaft, as for thofe, that know 
me, I hope the pains I have taken in the fire 
will both convince them, that Iam far from 
being an enemy to the chymifts art, (though I 
am no friend to many, that difgrace it by pro- 
feffing it, )and perfuadethem to beleive me, when 
I declare, that I diftinguifh betwixt thofe chy- 
mifts, that areeither cheats, or but laborants, 
and the true adepti; by whom, could I enjoy 
their converfation, I would both willingly and 
thankfully be inftructed; efpecially concerning- 
the nature and generation of metals: and pof- 
fibly, thofe, that know how little I have remit- 
ted of my former addiétednefs to make chymi- 
cal experiments, will eafily believe, that one 
of the chief defigns of this fceptical difcourfe 
was, not fo much to difcredit chymiftry, as to 
give an occafion and a kind of neceflity to the 
more knowing artifts, to lay afide a little of 
their over-great refervednefs, and either expli- 
Cate or prove the chymical theory better than 
ordinary chymifts have done, or, by enriching 
us with fome of their nobler fecrets, to evince, 
that their art is able to make amends even for 
the deficiences of their theory. And thus 
much I fhall makeboldtoadd, that we fhall much 
undervalue chymiftry, if we imagine, that it 
cannot teach us things far more ufeful, not on- 
ly to phyfick, but to philofophy, than thofe, that 
are hitherto known to vulgar chymifts. And 
yet, as for inferiour Spagyrifts themfelves, they 
have, by their labours, deferved fo well of the 
common wealth of learning, that methinks it 
is pity they fhould ever mus the truth, which 
they have fo induftrioufly fought. And thoughI 
be no admirer of the theorical part of their art, 
yet my conjectures will much deceive me, if 
the practical part be not hereafter much more 
cultivated, than hitherto it has been, and do not 


both employ philofophy and philofophers, and 
hope to make men fuch. Nor would I, that 
have been diverted by other ftudies as well as 
affairs, bethought to pretend being a profound 
Spagyrift, by finding fo many faults in the doc- 
trine, wherein the generality of chymifts {eru: 
ple not to acquiefce: for befides that it is 
moft commonly far eafier to frame objections 
againft any propofed hypothefis, than to pro- 
pofe an hypothefis not liable to objections (be- 
fides this, I fay) it is no fuch great matter, if 
whereas beginners in chymiftry are commonly 
at once imbued with the theory and operations 
of their profeffion, I, who had the good fortune 
to learn the operations from illiterate perfons, 
upon whofe credit I was not tempted to take 
up any opinion about them, fhould confider 
things with lefs prejudice, and confequently 
with other eyes than the generality of learners; 
and fhould be more difpofed to accommodate 
the phenomena, that occurred to me, to o- 
ther notions than tothofe of the Spagyrifts. And 
having at firft entertained a fufpicion, that the 
vulgar principles were lefs general and compre- 
henfive; or lefs confiderately deduced from chy- 
mical Operations, than-was believed, it was not 
uneafy for me both to take notice of divers phz- 
nomena, over-looked by :prepoffeft perfons, 
that feemed not to fuit fo well with the hermeti- 
cal doctrine; and to devife fome-experiments 
likely to furnifh me with objections agamft it, 
not known to many, that having practifed 
chymiftry longer, perchance, than I have yet 
lived, may have far more experience, than I, 
of particular proceffes. 

To conclude, whether the notions I have 
propofed, and the experiments I have commu- 
nicated, be confiderable, or not, I willingly 
leave others to judge; and this only I fhall fay 
for myfelf, that I have endeavoured to deliver 
matters of fact fo faithfully, that I may as 
well affift the lefs fkilful readers to examine 
the chymical hypothefis, as provoke the {pa- 
gyrical philofophers to illuftrate it: which if 
they do, and that either the chymical opinicn, 
or the peripatetick, or any other theory of the 
elements differing from that I am moft inclined 
to, fhall be intelligibly explicated,and duly 
proved tome; what I have hitherto difcourfed 
will not hinder it from making a profelyte of 
a perfon, that loves fluctuation of judgment 
little enough to be willing to be eafed of it by 
any thing but error, 


Advertifement. 


HE reader is defired to take notice, 
‘that, as the date of the licence witneffes, 
this kook fhould have been printed long ago, 
and there has been a miftakein the bottom of 
the title-page, where the year 1680. has been 


Vou. I. 


put inftead of the year 1679, in which it was 
really printed off, though not publickly ex- 
pofed to fale, till the beginning of this month 
of Fanuary 1678-79. 
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PHYSIOLOGICAL CONSIDERATIONS 


TOUCHING 


The Experiments wont to be employed to evince, either the four Peri- 
patetick Elements, or the three chymical Principles of mixt Bodies. 


Part of the Firft Dialogue. 


> +4 ot 


| es that divers of my friends 


that I know whatI do not:: and I fhould have 
rouch ftronger expectations than I dare. yet en- 
tertain, to fee philofophy folidly eftablifhed, 
if men would more. carefully diftinguith thofe 
things, that they know, from thofe, that they 
ignore or do but think, and then explicate 
clearly the things they conceive they under- 
ftand, acknowledge ingenuoufly what it is 
they ignore, and profefs fo candidly their 
doubts, that the induftry of intelligent perfons 
might be fet on work to make further enqui- 
ties, and the eafinefs of lefs difcerning men 
might not be impofed on. But becaufe a more 
particular account will probably be expected 
of my unfatisfiednefs, not only ‘with the peri- 
patetick, but with the chymical doétrine of 
the primitive ingredients of bodies; it may 
poffibly ferve to fatisfy others of the excufe- 
ablenefs of my diffatisfaCtion, to perufe the en- 
fuing relation of what. pafied a while fince at a 
meeting of perfons of feveral opinions, in a 
place that need not here be named; where the 
fubject, whereof wehave beenfpeaking, was 
amply and varioufly difcourfed of. 

~* Ir was on one of the faireft days of this fum- 
mer, that the inguifitive Eleutherius came tq 
invite me to make a vifit with him to his friend 


Carneades. readily confented no-this motion, 


telling him, that if he wefild bur, permit me to 
so firtt and make an excufe at a place.not far 
a where I had at that hour. appointed to 
meet, but not aboyt.a.bufinels ¢ither of mo- 
ment, or that could not well admit-of a delay, 
I would prefently wait on*him, becaufe of my 


_ knowing Carneades to be fo converfant with na- 


ture and with furnaces, and fo unconfined to 
vulgar opiniers, that-he weld probably, by 
fome ingenious paradox or other, give our 
minds at leaft a pleafing exercife, and perhaps 
enrich them with fome folid inftruétion. © Elew 
therius then firft going with me to the place 
where myapolpgy. was-¢o bentads, ‘La¢compa- 
nied. histo the, lodging, ‘ef Serxeades, where 
when we wete come,,.we were told by the for: 
vants, that he” was ‘Tetired with -a equple 

friends (whcfe names they alfo told us) to one 
of the arbours in his garden, to enjoy under 


-irs cool fhades a delightful protection from the 


yet ticublefome heat of the fun. 


Exeuraerius being perfectly acquainted 
with that garden, immediately led me to the ar- 
bour, and relying onthe intimatefamiliarity, that 
had been long cherifhed betwixthim and Car- 
neades ; in {pightof my reluctancy to whatmight 
look likean intrufion upon his privacy, drawing 
me by the hand, he abruptly entered the ar- 
bouf, where we found Carneades, Pbiloponus, 
and Themiftius, fitting clofe about a little 
round table, on which, befides paper, pen, 
and ink, there lay two orthree open books. 
Carneades appeared not at all troubled at this 
furprife, but rifing from the table, received his 
friend with open looks and arms, and welcom- 
ing me alfo with his wonted freedom and ci- 
vility, invited us to reft our felves by him; 
which, as foon as we had exchanged with his 
two friends (who were ours alfo) the civilities 
accuftemed on fuch occafions, we did. And 
he, prefently after we had feated our felves, 
fhutting the books that lay open, and turning 
tous with a fmiling countenance, feemed rea- 
dy to begin fome fuch unconcerning difcourfe, 
as is wont to pais, or rather wafte the time in 
promifcuous companies. 

Bur Eleutherius gueffing at what he meant 
to do, prevented him. by telling him, I per- 
ceive, Carneades, by the books, that you have 
been now fhutting, and much mere by the 
ae wherein I found perfons fo qualified to 

ifcourfe of ferious matters, and fo accuftomed 
to. do it, thatyou three were, before our com- 
ing, ingaged in forme philofophical conference; 
which I hope you will either profecute, and 
allow us to be. partakers of, in recompence of 
the freedom we have ufed in. prefuming to fur- 
prife you, or elfe give us Icave-to repair the 
injury we fhould otherwife do. you, by dJedving 
you to the freedom we have interrupted, and 
punjfhing our felves for, our boldnels, by de- 
priving our felves of the happinefs of your com- 
pany. With, thefe laft words he and I rofe 
up, as if we meant to be gone; but Carneades 
fuddenly laying hold on his arm, and ftopping 
him by it, fmrimgty told him, -we-are- ror To 


forward to lofe good company as you feem to 


. imagine; efpecially fince you are pleafed to be 
-ptefent at what we fhall fay, about fuch a fub- 


ject as that you found us confidering. For 
that being the number of the elements; pein 
ciples, or material mmgredients,ef-bodies, is San 
enquiry, whofeiruth is of that importance) and 
ef that diffieuley, thax it mayas well deferve, 
as-require, to: be.fearched inte by fuch fkilful 
indagators of nature, as your felves. And 
theretore we fent to invite the bold and aeute 
Leucippus to lend us fome light by his atomical 

para- 
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paradox, upon which we expected fuch preg- 
nant hints, that it was not withouta great deal 
of trouble, that we had lately word brought us, 
that he was not to be found; and we had like- 
wife begged the affiftance of your prefence and 
thoughts, had not the meffenger we employed 
to Leucippus informed us, that as he was going, 
he faw you both pafs by towards another part 
of the town; -and this fruftrated expectation of 
Leucippus his company, who told me but laft 
night, that he would be ready to give mea 
meeting where I pleafed to-day, having very 
long fufpended our conference about the frefh- 
ly-mentioned fubject, it was fo newly begun 
when you came in, that we fhall fcarce need 
to repeat any thing, to acquaint you with what 
had pafied betwixt us before your arrival; fo 
that 1 cannot but look upon it as a fortunate 
accident, that you fhould come fo feafonably, 
to be nothearers alone, but, we hope, interlocu- 
tors at our conference. For we fhall not only 
allow of your prefence at it, but defire your 
affiftance, in it; which I add, both for other 
reafons, and becaufe though thefe learned gen- 
tlemen (fays he, turning to his two friends) 
need not fear to difcourfe before any auditory, 
provided it be intelligent enough to underftand 
them, yet for my part, (continues he with anew 
f{mile,) I fhall not dare to vent my unpreme- 
ditated thoughts before two fuch criticks, un- 
lefs, by promifing to take your turns of {peak- 
ing, you will allow me mine of. quarrelling 
with was has been faid. He and his frietids 
added divers things to convince us, that they 
were both defirous, that we fhould hear them, 
and refolved againft our doing fo, unlefs we 
allowed them fometimesto hear us. Eleuthe- 
rius, after having a while fruitlefsly endeavour- 
_€d to obtain leave to be filent, promifed he 
would not be fo always, provided, that he 
were permitted, according to the freedom of 
his genius and principles, to fide with one of 
them in the managing of one arguinent, and, 
if he faw caufe, with his antagonift, in the 
profecution of another, without being confined 
to ftick to any one party or opinion, which was 
after fome debate accorded him. But I, con- 
{cious to my own difabilities, told them refo- 
lutely, that I was as much more willing, as 
more fit, to be a hearer than afpeaker, among 
fuch knowing perforis, and on fo abftrufe a 
fubjest. And that therefore I befeeched them, 
without neceffitating meto proclaim my weak- 
neffes, to allow me to leflen them, by being a 
filent auditor of their difcourfes: to fuffer me 
to be at which, I could prefentthem no mo- 
tive, fave that their inftructions would make 
them in meamore intelligent admirer. I added, 
that I defired not to be idle, whilft they were 
employed, but would, if they pleafed, by wri- 
ting down in fhort hand what fhould be deli- 
vered, preferve difcourfes, that I knew would 
merit to be lafting. At firft, Carmeades and his 
two friends utterly rejected this motion; and 
all that my refolutenefs to make ufe of my ears, 
not tongue, at their debates, could do, was to 
make them acquiefce in the-propofition of 
Eleytherius, who thinking himfelf concerned, 

becaufe he brought me thither, to afford me 
| 3 


fome faint affiftance, was content, that I fhould 
regifter their arguments, that I might be the 
better able, after the conclufion of their confe- 
rence, to give them my fenfe upon the fubject 
ef it, (the number of elements or principles) 
which he promifed I fhould do at the end of 
the prefent debates, if time would permit, or 
elfe at our next meeting. And this being by 
him undertaken in my name, though without 
my confent, the company would by no means 
receive my proteftation apainft it, but cafting, 
all at once, their eyes on Carneades, they did 
by that, and their unanimous filence, invirehim 
to begin; which (after a fhort paufe, during 
which he turned himfelfto LJeatherius and nie) 
he did in this manner. 
NotwirusTanpinc the fubtile reafonings 
I have met with in the books of the Peripa- 
teticks, and the ptetty experiments, that have 
been fhewed me in the laboratories of chy- 
mifts, Iam of fo diffident, or dull a nature, 
as to think, that if neither of them can bring 
more cogent arguments to evince the truth of 
their affertion than ate wont to be brought; a 
man may rationally enough rétain fome doubts 
concerning the very number of thofe material 
ingredients of mixt bodies, which fome would 
have uscall elements, and others principles. 
Indeed, when I confideted, that the tenets 
concerning. the elements are as confidérable 
amongft the doctrines of natural philefophy, 
as the elernents themfelves are among the bo- 
dies of the univetfe, I expected te find tho 
opinions folidly eftablifhed, upon which fo 
many others are fuperftructed. But when I 
took the pains impartially to examine the bodies 
themfelves, that are faid to refult from thé 
blended elements, and to torture them into a 
confeffion of their conftituent principles, I-was 
quickly induced to think, that the number of 
the elements has been contended about-by phi 
lofophers with more earneftnefS thar fatcefs, 
This unfatishiednefs of mine has been much 
wondered at by thefe two gentlemen, (at 
which words he pointed at Yhem#ties and 
Philoponus) who, though they differ almoft as 
much betwixt themfélves about the queftion 
we are to confider, as I do from either of them, 
yet they both agree very well in this, that there 
is adeterrninate number of fuch ingredients as 
I was juft now fpeaking of, and that’ what 
that humber is, I fay not, may be (for what 
may not fuch as they perfaade?) but is wont 
to be clearly enough demonftrated both by 
reafon and experience. This has occafioned 
our prefent conference. For our difcourfe this 
afternoon having fallen from one fubject to 
another, and at length fettled on this, they 
proffered to demonftrate to me, each of them 
the truth of his opinion, out of both the to- 
picks, that I have treflily named. But on the 
fortner (that of reafon fttictly fo taken) we de- 
clined infifting at the prefent, left we fhould 
not have time enough before fupper to go 
through the reafons and experiments too. The 
latter ef which we unanimonfly thought the 
moft requifite to beferioufly examined. “I mutt 
defire you then to take notice gentlemen, (con- 
tinued Carneades) that my prefent bufinefs 
doth 
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doth not oblige me fo to declare my own opi- 
nion on the fubjeét in queftion, as to affert or 
deny the truth either of the peripatetick, or the 
chymical doétrine, concerning the number of 
the elements; but only to fhew you, that nei- 
ther of thefe doctrines hath been fatisfactorily 
proved by the arguments commonly alledged 
on its behalf. So that if I really difcern (as, 
perhaps, I think I do) that there may be a more 
rational account than ordinary given of one of 
thefe opinions, I am left free to declare my 
felf of it, notwithftanding my prefent engage- 
ment; it being obvious to all your obfervation, 
that a folid truth may be generally maintained 
by no other, than incompetent arguments. 
And to this declaration I hope it will be need- 
lefs to add, that my tafk obliges me not to an- 
fwer the arguments, that may be drawn either 
for Themiftius or Philoponus’s opinion from the 
topick of reafon, as expofed to experiments ; 
fince it is thefe only, that 1 am to examine, and 
not all thefe neither, but fuch of them alone, 
as either of them fhall think fit to infift on, 
and as have hitherto been wont to be brought 
either to prove, that it is the four peripatetick 
elements, or that it is the three chymical prin- 
ciples, that all compounded bodies confitt of. 
Thefe things (adds Carneades) I thought my 
felf obliged to premife, partly left you fhould 
do thefe gentlemen (pointing at Themiftius and 
Philoponus, and fmiling on them) the injury 
of meafuring their parts by the arguments they 
are ready to propofe, the laws of our conference 
confining them to make ufe of thofe, that the 
vulgar of philofophers (for even of them there 
is a vulgar) has drawn up to their hands; and 
partly, that you fhould not condemn me of pre- 
fumption for difputing againft perfons over 
whom I can hope tor no advantage, that I mutt 
not derive from the nature, or rules of our 
controverfy, wherein I have but a negative to 
defend, and wherein too I am like on feveral 
occafions to have the afiftance of one of my 
difagrecing adverfaries againit the other. 
PuiLoponus and Themiftius foon returned 
this compliment with civilities of the like nature, 
in which Eleutherius perceiving them engaged, 
to prevent the further lofs of that time, of which 
they were not like to have very much to fpare, 
he minded them, that their prefent bufinefs was 
not to exchange compliments, but arguments: 
and then addreffing his fpeech to Carneades, I 
efteemed it no fmall happinefs (fays he) that I 
am come here fo luckily this evening. For I 
have been long difquicted with doubts concern- 
ing this very fubject, which you are now ready 
tu debate. And fince a queftion of this im- 
portance is to be now difcuffed by perfons, that 
maintain fuch variety of opinions concerning 
it, and are both fo able co inquire after truth, 
and fo ready to imbrace it by whomfoever and 
on what occafion foever it ig prefented them; I 
cannot but promife my felf, that I fhall, before 
we part, either lofe my doubts or the hopes of 
ever finding them refolved. Eleutherius paufed 
not here; but, to prevent their anfwer, added 


" almoft in the fame breath, And Iam not a lit- 


tle pleafed to find, that you are refolved, on this 
occafion, toinfiit rather on experiments than 


fyllogifms. For I, and no doubt you, lave 
long obferved; that thofe dialeétical fubtletics, 
that the fchoolmen too often employ about phy- 
fiological myfteries, are wont much more to 
declare the wit of him, that ufes them, than in- 
creafe the knowledge or remove the doubts of 
fober lovers of truth. And fuch captious fub- 
tleties do indeed often puzzle, and fometimes 
filence men, but rarely fatisty them; being 
like the tricks of jugglers, whereby men doubt 
not but they are cheated, though oftentimes 
they cannot declare by what flights they are 
impofed on. And therefore I think you have 
done very wifely to make it your bufinets to 
confider the phenomena relating to the prefent 
queftion, which have been afforded by expe- 
riments, efpecially fince it might feem injurious 
to our fenfes, by whofe mediation we acquire 
fo much of the knowledge we have of things 
corporal, to have recourfe to far-fetched and 
abf{traéted ratiocinations, to know what are the 
fenfible ingredients of thofe fenfible things, 
that we daily fee and handle, and are fuppoted 
to have the liberty to untwilt (if I may fo fpeak) 
into the primitive bodies they confilt of. He 
annexed, that he wifhed therefore they would 
no longer delay his expected fatistaction, if they 
had not, as he feared they had, forgotten 
fomething preparatory to their debate; and 
that was to lay down, what fhould be all along 
underftood by the word principle or clement. 
Carneades thanked him for his admonition, 
but told him, that they had not been unmind- 
ful of fo requifite a thing. But that being gen- 
tlemen, and very far from the litigious humour 
of loving to wrangle about words, or terms, 
or notions as empty, they had, before his com- 
ing in, readily agreed promifcuoufly to ufe, 
when they pleafed, elements and principles, as 
terms equivalent; and to underftand both by 
the one and the other thofe primitive and fim- 
ple bodies, of which the mixt ones are faid to 
be compofed, and into which they are ulti- 
mately refolved. And upon the fame account 
(he added) we agreed to difcourfe of the opi- 
nions to be debated, as we have found them 
maintained by the generalicy of the affertors of 
the four elements of the one party, and of 
thofe, that receive the three principles on the 
other, without tying our felves to inquire fcru- 
puloufly, what notion either Ariftotle or Paracel- 
fus, or this or that interpreter, or follower of 
either of thofe great perfons, framed of ele- 
ments or principles; our defign being to ex- 
amine, not what thefe or thofe writers thought 
or taught, but what we find to be the obvious 
and moft general opinion of thofe, who are wil- 
ling tobe accounted tavourers of the peripatetick 
or chymical doctrine, concerning this fubject. 

I Sze not (fays Eleutherius) why you might 
not immediately begin to argue, if you were 
byt agreed which of your two friendly adver- 
faries fhall be firft heard. And it being quick- 
ly refolved on, that Themiftius fhould firft pro- 
pofe the proofs for his opinion, becaufe it was 
the ancienter, and the more general, he made 
not the company expect long before he thus 
addreffed himfelf to K/eutberius, as to the per- 
fon leaft interefted in the difpute. 

IF 
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Ir you have taken fufficient notice of the late 
confeffion, which was made by Carueades, and 
which (though his civility drefied it up in 
complemental expreffions) was cxacted of him 
by hisjuftice, I fuppofe you will be eafiiy made 
fenfible, that I engage in this controverly with 
great and peculiar difadvantages, befides thof:, 
which his parts and my perfonal difabilities 
would bring to any other caufe, to be main- 
tained by me againft him. For he juftly ap- 
prehending the force of truth, though {peaking 
by no better a tongue than mine, has made it 
the chief condition of our duel, that I fhould 
lay afide the beft weapons I have, and thofe I 
can beft handle; whereas, if I were allowed the 
freedom, in pleading for the four elements, 
to employ the arguments fuggefted to me b 
reafon to demonftrate them, I fhould almoft 
as little doubt of making you a profelyte to 
thofe unfever’d teachers, Truth and 4riffotle, 
as I do of your candour and your judgment. 
And I hope you will however confider, that 
that great favourite and interpreter of nature, 
Ariftotle, who was (as his Organum witnefles) 
the greateft mafter of logick, chat ever lived, 
difclaimed the courfe taken by other petty 
philofophers, (ancient and modern) who not 
attending the coherence and confequences of 
their opinions, are more follicitous to make 
each particular opinion plaufible independently 
upon the reft, than to frame them all fo, as 
not only to be confiftent together, bur to fup- 
port each other. For that great man, in his 
vaft and comprehenfive intellect, fo framed 
each of his notions, that being curioully adapt- 
ed into one fyftem, they need not each of them 
any other detence than that, which their mutu- 
al coherence gives them; as it isin an arch, 
where each fingle ftone, which, if fever’d from 
the reft, would be perhaps defencelefs, is fuffi- 
ciently fecured by the folidity and entirenefs of 
the whole fabrick, of which it isa part. How 
juftly this may be applied to the prefent cafe, 
I could eafily fhew you, if I were permitted 
to declare to you, how harmonious /iftotle’s 
doctrine of the elements 1s with his other prin- 
ciples of philofophy; and how rationally he 
has deduced their number from that of the com- 
binations of the four firft qualities from the 
kinds of fimple motion belonging to fimple bo- 
dies, and from [I know not how many other 
principles and phaznomena of nature, which 
fo confpire with his doctrine of the elements, 
that they mutually ftrengthen and fupport each 
other. But fince it is forbidden me to infift 
on reflections of this kind, I muft proceed to 
tell you, that though the affertors of the four 
elements, value reafon fo highly, and are fur- 
nifhed with arguments enough drawn from 
thence, to be fatisfied, that there muft be four 
elements, though no man had ever yet made 
any fenfible trial to difcover their number, 


yet they are not deftiture of experience to fa-. 


tisfy others, that are wont to be more fwayed 

by their fenfes, than their reafon. And I thall 

proceed to confider the teftimony of experience, 

when I fhall have firft advertifed you, that if 

men were as perfeCtly rational, as it is to be 

wifhed they were, this feniible way of proba- 
Vor. I. 


tion would be as needlefs, as it ts wont to be 
imperfect. For it is much more high and phi- 
lofophical to difcover things 4 priori, than @ 
poyteriori. And therefore the Peripateticks 
have not been very follicitous to gather expe- 
riments to prove their doétrines, contenting 
themfelves with a few only, to fatisfy thofe, 
that are not capable of a nobler conviétion. 
And indeed they employ experiments rather 
to illuftrate than to demonftrate their doctrines, 
as aftronomers ufe fpheres of paftboard, to de- 
{cend to the capacities of fuch, as mutt be taught 
by their fenfes, for want of being arrived to a 
clear apprehenfion of purely mathematical 
notions and truths. I fpeak thus LZieuzhe- 
rius (adds Themiftius) only to do right to rea- 
fon, and not out of diffidence of the experi- 
mental proof I am to alledge. For though I 
fhall name but one, yet it is fuch a one, as will 
make all other appear as needlefs, as it felf will 
be found fatisfactory. For if you but confider 
a piece of green wood burning in a chimney, 
you will readily difcern in the difbanded parts 
of it the four elements, of which we teach it 
and other mixt bodies to be compofed, The 
fire difcovers it felfin the flame by its own 
light; the fmoke, by afcending to the top 
of the chimney, and there readily vanifhing 
into air, like a river lofing it felf in the fea, 
fufficiently manifefts to what element it be- 
longs, and gladly returns. The water in its 
own form, boiling and hiffing at the ends of the 
burning wood, betrays itfelf to more than one 
of our fenfes; and the afhes by their weight, 
their fierinefs, and their drynefs, put it paft 
doubt, that they belong to the element of earth. 
If I fpoke (continues Themp/tius) to lefs know- 


ing perfons, I would perhaps make fome ex- 


cufe for building upon fuch an obvious and 
eafy analyfis, but it would be, I fear, injuri- 
ous, not to think fuch an apology needlefs to 
you, who are too judicious either to think i 
necefiary, that experiments to prove obvious 
truths fhould be far fetched, or to wonder, 
that among fo many mixt. bodies, that are 
compounded of the four elements, fome of 
them fhould, upona flight analyfis, manifeftly 
exhibit the ingredients they confift of. Efpeci- 
ally fince it is very agreeable to the goodnefs 
of nature, to difclofe, even in fome of the moft 
obvious experiments, that men make, a truth 
fo important and fo requifite to be taken no- 
tice of by them. Betides, that our analyfis, by 
how much the more obvious we make it, by 
fo much the mote fuitable it will be to the na- 
ture of that doétrine, which it is alledged to 
prove; which being as clear and intelligible to 
the underftanding as obvious to the fenfe, it is 
no marvel the learned part of mankind fhould 
fo long and fo generally imbrace it. For 
this doctrine is very different from the whim- 
fies of chymifts and other modern innovators; 
of whofe hypothefes we may obferve, as natu- 
Falifts do of lefs perfect animals, that as they 
are haftily formed, fo they are commonly 
fhort lived. For fo thefe, as they are often 
framed in one week, are, perhaps, thought fit 
to be laughed at the next; and being built, 
perchance, but upon two or three experiments, 
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dre deftroyed by a third or fourth, whereas 
the doétrine of the four elements was framed 
by Ariffotle, after he had leifurely confidered 
thofe theories of former phiicfophers, which 
are now with great applauie revived, as difco- 
vered by thefe latter ages, and had {o judici- 
oufly deteéted and fupplied the errors and de- 
feét of former hypothefes concerning the ele- 
ments, that his doctrine of them has been ever 
fince defervedly embraced by the lettered part 
of mankind: ail the philofophers, that preceded 
him, having, in theirfeveral ages, contributed to 


- the completenefs ot this doctrine, as thofe of 


fucceeding times have acquiefced init. Nor 
has an hypothefis, fo deliberately and mature- 
ly eftablifhed, been called in queftion, till in the 


- Jaft century Paracelfus and fome few other 


feety empiricks, rather than (as they are fain 
to call themfelves) philofophers, having their 
eyes darkened, and their brains troubled 
with the fmoke of their own furnaces, began 
to rail at the Peripatetick doétrine, which they 
were too illiterate to underftand, and to tell 
the credulous world, that they could fee but 
three ingredients in mixed bodies; which, to 
gain themfelves the repute of inventors, they 
endeavoured to difguife, by calling them, in- 
ftead of earth, and fire, and vapour, falt, ful- 
phur, and mercury ; to which they gave the 
canting title of hypoftatical principles. But 
when they came to defcribe them, they fhewed 
how little they underftood what they meant 
by them, by difagreeing as much from one 
another, as from the truth they agreed in op- 
pofing: for they deliver their hypothefes as 
darkly as their proceffes ; and it is almoft as 
impoffible for any fober man to find their 
meaning, as it is for them to find their elixir. 
And, indeed, nothing has fpread their philofo- 
phy, but their great brags and undertakings; not- 
with{tanding all which, (fays Temiftius imiling) 
I fcarce know any thing they have performed 
worth wondering at, fave that they have been 
able to draw Philoponus to their party, and 
to engage him to the defence of an unintelli- 
gible hypothefis, who knows fo well as he does, 
that principles ought to be like diamonds, as 
well very clear, as perfectly folid. 

TuemisrT ius having after thefe laft words de- 
vlared by his filence, that he had finifhed his 
difcourfe, Carneades addreffing himfelf, as his 
adverfary had done, to Eleutherius, returned 
this anfwer to it: I hoped for a demonftration, 
but I perceive Themiftius hopes to put me off 
wich an harangue, wherein he cannot have given 
me a greater opinion of his parts, than he has 
given me diftruft for his hypothelis, fince tor 
it even aman of fuch learning can bring no 
better arguments. ‘The rhetorical part of his 
difcourfe, though it make not the leaft part of 
it, I fhall fay nothing to, defigning to examine 
only the argumentative part, and leaving it to 
Philopenus to anfwer thofe paflages, wherein 
either Paracelfus or chymifts are concerned. I 
fhall obferve to you, that in what he has faid 
befides, he makes it his bufinefs to do thefe 
two things. The one to propofe and make 
out an experiment to demonitrate the common 
opinion about the four elements ; andthe other, 


to infinuate divers things, which he thinks may 
repair the weaknefs cf his argument, from ex- 
perience, and upon other accounts bring fome 
credit to the otherwife detencelefs doécrine be 
maintains. 

To begin then with his experiment of the 
burning wood, it feems to me to be obnoxious 
to not a few confiderable exceptions. 

Anp firft, if I would now deal rigidly with 
my adverfary, I might here make a great quet- 
tion of the very way of probation, which he 
and others employ, without the leaft icruple, 
to evince, that the bodies commonly called 
mixt are made up of earth, air, water, and 
fire, which they are pleafed alfo to call ele- 
ments; namely, that upon the {uppofed ana- 
lyfis made by the fire of the former fort or 
concretes, there are wont to emerge bodies re- 
fembling thofe, which they takefor the elements. 
For, not to anticipate here, what J torefce I 
fhall have occafion to infift on, when I come 
to difcourfe with Philoponus concerning the 
right, that fire has to paistor the proper and 
univerfal inftrument of analyzing mixed bodies ; 
not to anticipate that, I fay, if I were difpofed 
to wrangle, I might alledge, that by Themstins 
his experiment it would appear rather, that 
thofe he calls elements, are made of thofe he 
calls mixed bodies, than mixed bodies of the 
elements. For, in Themiftius’s analyzed wood, 
and in other bodies diffipated and altered by 
the fire, it appears, and he confefies, that, which 
he takes for elementary fire and water, are 
made out of the concrete ; but it appears not, 
that the concrete was made up of fire and wa- 
ter. Nor has either he, or any man, for aught 
I know, of his perfuafion, yet proved, that no- 
thing can be obtained from a body by the fire, 
that was not pre-exiftent in it. 

Ar this unexpected objection, not only 
Themiftius, but the reft of the company ap- 
peared not a little furprized ; but after a while, 
Philoponus conceiving his opinion, as well as 
that of Ariftotle, concerned in that objection: 
You cannot fure (fays he, to Carneades) pro- 
pofe this difficulty, not to call it cavil, other- 
wife than as an exercife of wit, and not as 
laying any weight upon it. For how can that 
be feparated from a thing, that was not exiltent 
in it? When, for inftance, a refiner mingles 
gold and lead, and expofing this mixture upon 
a cupel to the violence of the fire, thereby 
feparates it into pure and refulgent gold and 
lead (which driven off together with the drofs 
of the gold, is thence called Uthargyrum auri) 
can any man doubt, that fees thefe two fo dif- 
fering fubltances feparated from the mats, that 
they were exiftent in it, before it was commit- 
ted to the fire? 

I SHoutp (replies Carnea.les) allow your ar- 
gument to prove fomething, if, as men fee, 
the refiners commonly take beforehand both 
lead and gold to make the mafs you fpeak ot, 
fo we did fee nature pull down a parcel of the 
element of fire, that is fancied to be placed I 
know not how many thoufand leagues olf, con- 
tiguous to the orb of the moon, and to blend 
it with a quantity of each of the three elements, 
to compoie every mixed body, upon whole re- 

folution 
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folution the fire prefents us with fire, and earth, 
and the reft. And let me add, Pdrloponus, 
that to make your reafoning cogent, it mutt 
be firtt proved, that the fire does only take the 
elementary ingredients afunder, without other- 
wife altering them. For elfe it is obvious, 
that bodies may afford fubftances, which were 
not pre-exiltent in them; as flefh too long 
kept produces maggots; and old cheefe, mites; 
which I fuppofe you will not affirm to be in- 
gredients of thofe bodies. Now that fire docs 
not always barely feparate the elementary 
parts, buc, fometimes at leaft, alter alfo the 
ingredients of bodies, if I did not expect ere 
long a better occafion to prove it, I might 
make probable out of your very inftance, 
wherein there is nothing elementary jeparated 
by the great violence of the refiner’s fire: the 
gold and lead, which are the two ingredients 
feparated upon the analyfis being confeffedly 
yet perfectly mixed bodies, and the litharge 
being lead indeed, but fuch lead, as is differ- 
ing in confiftence and other qualities from 
what it was before. To which I mutt add, 
that I have fometimes feen, and fo queftion- 
lefs have you, much oftener, fome parcels of 
glafs adhering to the teft or cupel, and this 
glafs, though emergent, as well as the gold 
or litharge, upon your analyfis, you will not, I 
hope, allow to have been a third ingredient of 
the mafs, out of which the fire produced it. 
Botu Philoponus and Themiftius were a- 
bout to reply, when Eleutherius apprehending, 
that the profecution of this difpute would take 
up time, which might be better employed, 
thought fit to prevent them, by faying to Car- 
neades, You made at leaft half a promife, 
when you firft propofed this objection, that 
you would not (now at leaft) infift on it; nor 
indeed does it feem to be of abfolute neceffity 
to your caufe, that you fhould. For though 
you fhould grant, that there are elements, it 
would not follow, that there mutt be precifely 
four; and therefore I hope you will proceed to 
acquaint us with your other and more con- 
fiderable objections againft Themiftius’s opi- 
nion, efpecially fince there is fo great a difpro- 
portion in bulk betwixt the earth, water and 
air, on the one part, and thofe little parcels 
of refembling fubftances, that the fire feparates 
from concretes, on the other part, that I can 
{carce think, that you are ferious, when to lofe 
no advantage againft your adverfary, you feem 
to deny it to be rational, to conclude thefe 
great fimple bodies to be the elements, and 
not the products of compounded ones. 
Wart you alledge (replies Carneades) of 
the vaftnefs of the earth and water, has long 
fince made me willing to allow them to be the 
greateft and chief maffes of matter to be met 
with here below: but I think I could fhew you, 
if you would give me leave, that this will 
prove only, that the elements, as you call them, 
are the chief bodies, that make up the neigh- 
bouring part of the world, but not that they 
are fuch ingredients as every mixt body mutt 
confift of. But fince you challenge me of 
fomething of a promife, though it be not an 
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entire one, yet I fhall willingly perform ic. 
And indeed I intended not, when I frft men- 
tioned this objection, to infift on it at prefent 
againft Themiftius, (as I plainly intimated in 
my way of propofing it) being only defirous to 
let you fee, that though I difcerned my ad- 
vantages, yet I was willing to forego fome or 
them, rather than appear a rigid adverfary of a 
caufe fo weak, that it may with fafety be fa- 
vourably dealt with. But I muft here profets, 
and defire you to take notice of it, that though 
I pats on to another argument, it is not becaufe 
I think this firft invalid. For you will find, 
in the progrefs of our difpute, thar I had fome 
reafon to queftion the very way of probation 
imployed both by Peripateticks and Chyinitts, 
to evince the being and number of the cle- 
ments. For that there are fuch, and that they 
are wont to be feparated by. the analyfis made 
by fire, is indeed taken for granted by both 
parties, but has not (for aught I know) been 
fo much as plaufibly attempted to be proved 
by either. Hoping then, that when we come to 
that part of our debate, wherein confiderations 
relating to this matter are to be treated of, you 
will remember what I have now faid, and that 
Ido rather for a while fuppofe, than abfolutely 
grant the truth of what I have queftioned, I 
will proceed to another objeétion. 

Awnp hereupon Eleutherius having promifed 
him not to be unmindful, when time fhould 
ferve, of what he had declared ; 

I ConsipeR then (fays Carneades) in the 
next place, that there are divers bodies, out of 
which Themiftius will not prove in hafte, that 
there can be fo many elements as four ex- 
tracted by the fire. And I fhould, perchance, 
trouble him, if I fhould afk him, what Peripa- 
tetick can fhew us, (I fay not, all the four ele- 
ments, for that would be too rigid a queftion, 
but) any one of them extracted out of gold by 
any degree of fire whatfoever. Nor is gold 
the only body in nature, that would puzzle an 
Ariftotelian, (that is no more) to analyze by 
the fire into elementary bodies; fince, for aught 
I have yet obferved, both filver and calcined 
Venetian talc, and fome other concretes, not 
neceffary here to be named, are fo fixt, that 
to reduce any of them into four heterogeneous 
fub{tances has hitherto proved a tafk much too 
hard, not only for the difciples of Arifotle, 
but thofe of Vulcan, at leaft, whilft the latter 
have employed only fire to make the analyfis. 

THE next argument (continues Carneades) 
that I fhall urge againft Themiftius’s opinion 
fhall be this; that as there are divers bodies, 
whofe analyfis by fire cannot reduce them into 
fo many heterogenous fubj{tances or ingredients 
as four, fo there are others, which may be re- 
duced into more, as the blood (and divers 
other parts) of men and other animals ; which 
yield when analyzed five diftinét fubftances, 
phlegm, {pirit, oil, falc and earth, as expe- 
rience has fhewn us in diftilling man’s blood, 
hartfhorn, and divers other bodies, that, be- 
longing to the animal-kingdom, abound with 
a not uneafily fequeftrable fale. 
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AM (fays Carneades) fo unwilling to deny 
Eleutherius any thing, that though, be- 
fore the reft of the company, I am re- 

Jolved to make good the part I have under- 
taken of a fceptick; yet I fhall readily, fince 
you will have it fo, lay afide for a while the 
perfon of an adverfary to the Peripateticks and 
Chymifts; and before I acquaint you with my 
objections againft their opinions, acknowledge 
to you, what may be (whether truly or not) to- 
lerably enough added, in favour of a certain 
number of principles of mixt bodies, to that 
grand and known argument from the analyfis 
of compound bodies, which I may poffibly 
hereafter be able to confute. 

Anp that you may the more eafily examine, 

and the better judge of what I have to fay, I 
fhall caft it into a pretty number of diftinét 


propofitions, to which I fhall not premife any 


thing; becaufe 1 take it for granted, that you 
need not be advertifed, that much of what I 
am to deliver, whether for or againft a deter- 
minate number of ingredients of mixt bodies, 
may be indifferently applied to the four Peri- 
patetick elements, and the three chymical prin- 
ciples, though divers of my objections will 


more peculiarly belong to thefe laft named ; 


becaufe the chymical hypothefis feeming to be 
much more countenanced by experience than 
the other, it will be expedient to infift chiefly 
upon the difproving of that; efpecially fince 
moft of the arguments, that are imployed a- 
cainft it, may, by a little variation, be made 
to conclude, at leaft as {trongly againft the lefs 
plaufible Ariftotelian doétrine. 


To proceed then to my propofitions, I fhall 
begins with this, that 


Lt feems not abfurd to conceive, that at the firft 
production of imixt bodies, the univerfal mat- 
ter, whereof they among other parts of the 
univerfe confifted, was aétually divided into 
little particles, of feveral fizes and fhapes, 
varioufly moved. 


Tas (fays Carneades) 1 fuppofe you will 
eafily enough allow. For befices that, which 
happens in the generation, corruption, nutri- 
tion, and wafting of bodies, that, which we 
difcover partly by our microfcopes of the ex- 
trcam iittlenefs of even the fcarce fenfible parts 
of concretes, and partly by the chymical refo- 
iucions of mixc bodies, and by divers other 
operations of {pagyrical fires upon them, feems 
hirtviently co manifelt their confifting of parts 
very minute, and of differing figures. And 
ti.t chere Coes alfo intervene a various local 
moticn of fuch fimall bodies, will fcarce be de- 


suied; whether we chufe to grant the origin of 


concretions affigned by Epicurus, or that re- 
lated by Mofes. For the firft, as you well 
know, fuppofes not only all mixt bodies, but 
all others to be produced by the various and 
cafual occurfions of atoms, moving themfelves 
to and fro by an internal principle in the im- 
menfe or rather infinite vacuum. And as for 
the infpired hiftorian, he, informing us, that 
the great and wife author of things did not 
immediately create plants, beafts, birds, €c. 
but produced them out of thofe portions of the 
pre-exiftent, though created, matter, that he 
calls water and earth, allows us to conceive, 
that the conftituent particles, whereof thefe new 
concretes were to confift, were varioufly moved, 
in order to their being conneéted into the bo- 
dies they were, by their various coalitions and 
textures, to compofe. 

But (continues Carzeades) prefuming, that 
the firft propofition needs not be longer infift- 
ed on, I will pafs on to the fecond, and tell 
you that 


Neither is it poffible that of thefe minute parti- prop. 1 


cles divers of the fmalleft and neighbouring 
ones were here and there affociated into minute 
maffes or clufters, and did by their coalitions 
conftitute great flore of fuch little primary 
concretions or maffes, as were not eafily diffi- 
pable into fuch particles, as compofed them. 


To what may be deduced, in favour of this 
affertion from the nature of the thing it felf, 
I will add fomething out of experience; which, 
though I have not known it ufed to fucha 
purpofe, feems to me more fairly to make out, 
that there may be elementary bodies, that 
the more queftionable experiments of Peripre- 
ticks and Chymifts prove, that there are fuch. I 
confider then, that gold will mix and be colli- 
quated not only with filver, copper, tin and 
lead, but with antimony, Regulus Martis, and 
many other minerals, with which it will com- 
pole bodies very differing both from gold, and 
the other ingredients of the refulting concretes. 
And the fame gold will alfo by common aqua 
regis, and (I fpeak it knowingly) by divers 
other menftruums be reduced into a feeming 
liquor, infomuch, that the corpufcles of gold 
will, with thote of the menltruum, pafs through 
cap-paper, and with them alfo coagulate into 
a cryftalline falt. And I have further tried, 
that with afmall quantity of a certain faline 
fubftance I prepared, I can eafily enough fub- 
lime gold into the form of red cryftals of a 
confiderable length ; and many other ways 
may gold be difguifed, and help to conftitute 
bodies cf very differing natures both from it 
and from one another, and neverthelefs be af- 
terward reduced to the felf{ame numerical, 
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yellow, fixt, ponderous and malleable gold it 
was before its commixture. Nor is it only 
the fixedeft of metals, but the moft fugitive, 
that I may employ in favour of our propofi- 
tion: for quickfilver will, with divers metals, 
compofe an amalgam ; with divers menftruums, 
it feems to be turned into a liquor; with aqua 
fortis, it will be brought into either a red or 
white powder, or precipitate, with oil of vi- 
triol, into a pale yellow one; with fulphur, 
it will compofe a blood-red and volatile ci- 
nabar; with fome faline bodies, it will afcend 
in form of a falt, which will be diffoluble in 
water; with regulus of antimony and filver, I 
have feen it fublimed into a kind of cryftals; 
with another mixture, I reduced it into a mal- 
leable body, into a hard and brittle fubftance 
by another: and fome there are, who affirm, 
that by proper additaments they can reduce 
quickfilver into oil, nay into glafs, to mention 
no more. And yet out of all thefe exotick 
compounds, we may recover the very fame 
running mercury, that was the main ingredient 
of them,and wasfo difguifed in them. .Nowthe 
reafon (proceeds Carneades) that I have repre- 
{ented thefe things concerning gojd and quick- 
filver, is, that it may not appear abfurd to con- 
ceive, that fuch little primary maffes or clufters, 
as our propofition mentions, may remain un- 
diffipated, notwithftanding their entering into 
the compofition of various concretions, fince 
the corpufcles of gold and mercury, though 
they be not primary concretions of the moft 
minute particles of matter, but confeffedly 
mixed bodies, are able to concur plentifully to 
the compofition of feveral very differing bo- 
dies, without lofing their own nature or tex- 
ture, or having their cohefion violated by the 
divorce of their affociated parts or ingre- 
dients. | 

Give me leave to add, (fays Eleutherius) 
on this occafion, to what ‘you now obferved, 
that as confidently as fome chymifts, and other 
modern innovators in philofophy are wont to 
object againft the Peripateticks, that from the 
mixture of their four elements there could arife 
but an inconfiderable variety of compound 
bodies; yet, if the Ariftotelians were but half 
as well verfed in the works of nature, as they 
are in the writings of their mafter, the pro- 
pofed objection would not fo calmly triumph, 
as for want of experiments.they are fain to fuf- 
fer it to do. For if we affign to the corpufcles, 
whereof each element confifts, a peculiar fize 
and fhape, it may eafily enough be manifefted, 
that fuch differingly-figured corpufcles may be 
mingled in fuch various proportions, and may 
be connected fo many feveral ways, that an 
almoft incredible number of varioufly qualified 
concretes may be compofed of them. Efpe- 
cially fince the corpufcles of one element may 


~~ -barely, by being affociated among themfelves, 


make up little maffes of differing fize and 
figure from their conftituent parts: and fince 
alfo, to the ftriét union of fuch minute bodies 
there feems oftentimes nothing requifite, be- 
fides the bare contact of a great part of their 
furfaces. And how great a variety of phe- 


nomena the fame matter, without the addition 
Vot. I, 


of any other, and only feveral ways difpofed 
or contexed, is able to exhibit, may partly 
appear by the multitude of differing engines, 
which by the contrivances of fkilful mechanici- 
ans, and the dexterity of expert workmen, may 
be made of iron oles But, in our preferit 
cafe, being allowed to deduce compound bo- 
dies from four very differently qualified forts 
of matter, he, who fhall but confider, what you 
frefhly took notice of, concerning the new con- 
cretes refulting from the mixture of incor- 
porated minerals, will fcarce doubt, but that 
the four elements, managed by nature’s fkill, 
may afford a multitude of differing com- 
pounds. 

I Am thus far of your mind (fays Carneades) 
that the Ariftotelians might with probability 
deduce a much greater number of compound 
bodies from the mixture of their four elements, 
than according to their prefent liypothefis they 
can, if inftead of vainly attempting to deduce 
the variety and proprieties of all mixed bodies 
from the combinations and temperaments of 
the four elements, as they are (among them) 
endowed with the four firft qualities, they had 
endeavoured to do it by the bulk and figure 
of the {malleft parts of thofe fuppofed ele- 
ments. For from thefe more catholick and 
fruitful accidents of the elementary matter may 
{pring a great variety of textures, upon whofe 
account a multitude of compound bodies may 
very much differ from one another. And 
what I now obferve touching the four Peripa- 
tetick elements, may be alfo applied, mutatis 
mutandis, (as they {peak) to the chymical prin- 
ciples. But (to take notice of that by the by) 
both the one and the other muft, I fear, call 
in to their affiftance fomething, that is not ele- 
mentary, to excite or regulate the motion of 
the parts of the matter, and difpofe them after 
the manner requifite to the conftitution of par- 
ticular concretes. For that otherwife they are 
like to give us but a very imperfect account 
of the origin of very many mixed bodies, it 
would, I think, be no hard matter to perfuade 
you, if it would not {pend time, and were no 
digreffion, to examine, what they are wont to 
alledge of the origin of the textures and quali- 
ties of mixed bodies, from a certain fubftantial 
form, whofe origination they leave more ob- 
fcure than what it is affumed to explicate. 


But to proceed to a new propofition. 


I fhall not peremptorily deny, that from moft of 
fuch mixed bodies, as partake either of animal 
or vegetable nature, there may, by the help 
of the fire, be attually obtained a determinate 
number (whether three, four, or five, or fewer 
or more) of fubftances, worthy of differing de- 


nominations . 


Or the experiments, that induce me to make 
this conceffion, I am like to have occafion 
enough to mention feveral in the profecution 
of my difcourfe. And therefore, that I may 
not hereafter be obliged to trouble you and 
my felf with needlefs repetitions, I fhall now 
only defire you to take notice of fuch experi- 
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ments, when they fhall be mentioned, and in 
your thoughts refer them hither. 

To thefe three conceffions; I have but this 
fourth to add, that 


It may likewife be granted, that thofe diftinct 
fubftances, which concretes generally either 
afford, or ave made up of, may, without very 
much inconvenience, be called the elements or 
principles of them. 


Wuen I faid, without very much incan- 
venience, I had in my thoughts that fober ad- 
monition of Galen, cum de re conftat, de verbis 
non eft litigandum. And therefore alfo I fcruple 
not to fay, elements or principles, partly be- 
caufe the chymiits are wont to call the ingre- 
dients of mixed bodies, principles, as the Arifto- 
telians name them, elements ; I would here ex- 
clude neither: and, partly becaufe it feems 
doubtful, whether the fame ingredients may not 
be called principles; as not being compounded 
of any more primary bodies; and-elements, in 
regard that all mixed bodies are compounded 
of them, But J thought it requifite to limit 
my conceffion, by premifing the words, very 
much, to the word inconvenience; becayle, that 
though the inconvenience of calling the diftinét 
fubftances, mentioned in the propofition, ele- 
ments or principles, be not very great, yet 
that itis impropriety of fpeech, and confe- 
quently in a matter of this moment not to be 
altogether overlooked, you will perhaps think, 
as well as I, by that time you fhall have heard 
the following part of my difcourfe, by which 
you will beft difcern what conftruétign to put 
upon the former propofitions, and how far they 
may be looked upon, as things that J concede as 
true, and how far as things I only reprefent as 
fpecioys enough to be fit to be confidered. 

Awnp. now Eleutherius (continues Carneades) 
TY muft refume the perfon of a fceptiek, and, as 
fagh, propofe fome part of what may be either 
diflaiked, or at leaft doubted of, in the common 
hypothefis of the chymifts; which if I examine 
with alittle the more freedom, I hope I need 
not defire you (a perfon to whom I have the 
happinefs of being fo well known) to look 
upon it gs fomething more fuitable to the em- 
ployment, whereto the company has, for this 
meeting, doomed me, than either to my hu- 
mour or my cuftom. 

Now though I might prefent you many 
things again{t the vulgar chymical opinion of 
the three principles, and the experiments wont 
to be alledged as demonftrations of it; yet thofe 
I fhall at prefent- offer you, may be conve- 
niently enough comprehended in four capital 
confiderations : teyehing all which I fhall only 
premife this in general, that fince it is not my 
prefent tafk fo much to affert an hypothefis of 
my Own, as to give an account wherefore I 
{ufpeGt the truth of that of the chymifts, it 
ought not to be expected, that all my objecti- 
ons fhould be of the moft cogent fort, fince it 
is reafon enough to dqubt of a propofed opini- 
on, that there appears no cogent reafon for it. 

To come then to the objections themfelves; 
I confider in the firft place, that notwithftand- 


3 


ing what common chymifts have proved or 
taught, it may reafonably enough be doubted, 
how far, and in what fenfe, fire ought to be 
efteemed the genuine and univerfal inftrument 
of analyzing mixed bodies. 

Tis doubt, you may remember, was for- 
merly mentioned, but fo tranfiently difcourfed 
of, that it will now be fit to infift upon it; 
and manifeft, that it was not fo inconfiderately 
propofed as our adverfaries then imagined. 

But, before I enter any further into this 
difquifition, I cannot but here take notice, that 
it were to be wifhed, our chymifts had clearly 
informed us, what kind of divifion of bodies 
by fire muft determine the number of the 
elements: for it is nathing near fo eafy, as 
many feem to think, to determine diftinétly 
the effects of heat, as I could eafily manifeft, 
if I had Jeifure to fhew you, how-much the ope- 
rations of fire may be diverfified by. circum- 
ftances. But not whally to pafg by a matter 
of this importance, I will firft take notice to 
you, that guaiacum (for inftance) burnt with 
an open fire in a chimney, is fequeftered into 
afhes and foot, whereas the fame wood di- 
{tilled in a retort does yield far other hetero- 
geneities, (to ufe the Helmontian expreffion) 
and is refolyed into oil, fpirit, vinegar, water 
and charcoal ; the laft of which, to be reduced 
into afhes, requires the being farther calcined 
than it can be in a clofe veffel. Befides, having 
kindled amber, and held a clean filver fpoon, 
or fome other concave and f{mooth vefiel, over 
the fmoke of its flame, I obferved the foot, into 
which that fume condenfed, to be very differ- 
ing from any thing, that I had obferved to pro- 
ceed from the {team of amber purpofely (for 
that is not ufual) diftilled per /e in clofe veffels. 
Thus having, for trial’s fake, kindled camphire, 
and catched the {moke, that copioufly afcended 
out of the flame, it condenfed into a black and 
unctuous foot, which wauld not have been 
guefied by the fmell or other properties to 
have proceeded from camphire: whereas having 
(as I fhall otherwhere more fully declare) ex- 
pofed aquantity of that fugitive concrete to a 
gentle heat in a clofe glafs-veffel, it, fublimed 
up without feeming to have loft any thing. of 
its whitenefs, or its nature; both which it re- 
tained, though afterwards I fo increafed the 
fire, as to bring it to fufion. And, befides 
camphire, there are divers other badies et I 
elfewhere name) in which the heat in clofe vef- 
fels is not wont to make any feparation of he- 
terogeneities, but only acomminution of parts, 
thofe that rife firft being homogeneal with the 
others, though fubdivided into fmaller parti- 
cles: whence fublimations have been ftyled, 
The Pefiles of the Chymifts. But not here to 
mention what I elfewhere take notice af, con- 
cerning common brimftone once or twice fub- 
limed, that, expofed to a moderate fire in fub- 
liming-pots, it rifes all into dry, and almoft 
taftelefs, flowers; whereas being expofed to a 
naked fire, it affords ftare of a faline and fretting 
liquor: not to mention this, I fay, I will fur- 
ther obferve to you, that as it is confiderable 
in the analyfis of mixt bodies, whether the fire 
act on them, when they are expofed to the open 
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air, or fhut up in clofe veffels, fo is the decree 
of fire, by which the analyfis is attempted, of 
no {mall moment. Fora mild balneum will 
fever unfermented blood (for inftance) but in- 
to phlegm and caput mortuum, the latter 
whereof (which I have fometimes had) hard, 
bittle, and of divers colours, (tranfparent almoft 
like toitoife-fhell) preffed by a good fire ina 
retort yields a fpirit, an oil or two, and a vo- 
latile falt, befides another caput mortuum. It 
may be alfo pertinent to our prefent defign, to 
take notice of what happens in the making and 
diftulling of foap; for by one degree of fire, 
the falt, the water, and the oil or greafe, 
whereof that factitious concrete is made up, 
being boiled up together, are eafily brought to 
mingle and incorporate into one mafs ; but by 
another and further degree of heat, the fame 
mafs may be again divided into an oleaginous 
and aqueous, a faline and anearthy part. And 
fo we may obferve, that impure filver and lead 
being expofed together to a moderate fire, will 
thereby be colliquated into one mafs, and 
mingle per minima, as they {peak; whereas a 
much vehementer fire will drive or carry off 
the bafer metals (I mean the lead, and the 
copper or other alloy) from the filver, though 
not, for ayght appears, feparate them from 
one another. Befides, when a vegetable abound- 
ing in fixed falt is analyzed by a naked fire, 
as one degree of heat will reduce it into afhes, 
(as the chymifts themfelves teach us) fo, by 
only a further degree of fire, thofe afhes may 
be vitrified and turned into glafs. I will not 
{tay to examine, how far a mere chymift might 
on this occafion demand, if it be lawful for 
an Ariftotelian to make afhes (which he mif- 
takes for mere earth) pafs for an element, be- 
caufe by one degree of fire it may be produced, 
why a chymift may not upon the like princi- 
ple argue, that glafs is one of the elements of 
many bodies, becaufe that alfo may be obtain- 
ed from them, barely by the fire? I will not, 
I fay, lofe time to examine this, but obferve, 
that by a method of applying the fire, fuch fi- 
milar bodies may be obtained from a concrete, 
as chymifts have not been able to feparate; 
either by barely burning it in an open fire, 
or by barely diftilling it in clofe veffels. 
For to me it feems very confiderable, and I 
wonder, that men have taken fo little notice of 
it, that I have not, by any of the common ways 
of diftillation in clofe veffels, feen any fepara- 
tion made of fuch a volatile falt as is afforded 
us by wood, when that is firft by an open fire 
divided into afhes and foot, and that foot is 
afterwards placed in a ftrong retort, and. com- 
pelled by an urgent fire to part with its {pirit, 
oil and falt. For though I dare not peremptori- 


not till thethird). For we could:never yet fee {e- 
parated from woods analyzed only the vulgar 
way in clofe veffels any volatile falt in aciry 
and faline form, as that of foot, which we 
have often had very cryftalline, and| geometri 

cally figured. And then, -whereas the falihe 
parts of the fpirits of guaiacum, 3c. appear 
upon diftillation fluggith enough, the falt of 
foot feems to be one of the moft volatile bodies 
in all nature; and if it be weil made, will readi- 
ly afcend with the mild heat of a futzidce, 
warmed only by the fingle wiek of a lamp, to 
the top of the, higheft glafs veffels that are’com- 
monly made ufe of for diftillation. And befides 
all this, the tafte and {mell of the falt of foor 
are exceeding differing from thofe of the fpirits 
of guaiacum, sc. and the former not bniy 
{mells and taftes much lefs like a vegetable fair, 
than like that of hartfhorn, and other anima! 
concretes; but in divers other properties feems 
more of kin to the family of animals, than 
to that of vegetable falts, as I may elfewhere 
(God permitting) have an occafion morg.par- 
ticularly to declare. I might likewife by fome 
other examples manifeft, that the chymifts, to 
have dealt clearly, ought to have more expli- 
citly and particularly declared by what degree 
of fire, and in what manner of application af 
it, they would have us judge.a divifion made 
by the fire to be a true analyfis into their prin- 
ciples, and the productions of it to deferve the 
name of elementary bodies. But it is time, 
that I proceed to mention the particular reafons, 
that incline me to doubt, whether the fire be 
the true and univerfal analyzer of mixt bodies; 
of which reafons, what has’been already objected 
may pais for one. 

In the next place, I obferve, that there are 
fome mixt bodies, from which it has not been 
yet made appear, that any degtee of fire can 
feparate either falt, or fulphur, or mercury, 
much lefs all the three. Thesamoft obvious in- 
{tance of this truth is gold, whichisa body fo 
fixed, and wherein the elementary ingredients 
(if it have any) are fo firmly united to each 
other, that we find not in the operations, where- 
in gold is expofed to the fire, how violent fo- 
ever, that it does difcernably fo muchaslofe of its 
fixednefs or weight, fo far is it fronv being: dif- 
fipated into thofe principles, whereof one at 
leaft is acknowledged to be fugitive enough; 
and fo juftly did the fpagyrical poet fomewhere 


exclaim, 
Cuntia adeo miris illic compagibus herent. 


Anp I muft not omit on this occafion to 
mention to you, E/eutberius, the memorable ex- 
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periment, that I remember I met with in Gafto Gatto 


* ly deny, that in the liquors of guaiacum and 


Claveus, who, though a lawyer by profeffion, Claveus 
other woods diftilled in retorts after the com- 


feems to have had no {mall curiofity and ex- 4pog. 


mon manner, there may be faline parts, which _ perience in chymical- affairs. He relates then, coe J 
by reafon of the analogy may pretend tothe that having put into one {mall earthen vefiel, pera. ‘ 


name of fomekind of volatile falts; yet queftion- an punce of the moft pure gold, and into ano- 


lefs there is a great difparity betwixt fuch falts, 
and that which we have fometimes obtained 
upon the firft diftillation of foot, (though for 
the moft part it has not been feparated from 
the firft or fecond reétification, and fometimes 


ther the like weight of pure filver, he placed 
them both in that part of a giafs-houfe furnace, 
wherein the workmen keep their metal, (as our 
Englifh artificers call their liquid glafs) conti- 
nually melted; and, that having there kept both 
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the gold and the filver in conftant fufion for 
two months together, he afterwards took them 
out of the furnace and the veffels, and weighing 
both of them again, found, that the filver had 
not loft above a 12th part of its weight, but 
the gold had not of his loft any thing at all. 
And though our author endeavours to give us 
of this a fcholaftick reafon, which I iuppote 
you would be as little fatished with, as I was 
when I read it; yet for the matter of tact, 
which will ferve our prefent turn, he aflures us, 
that though it be ftrange, yet experience it felt 
taught it him to be moft true. 

Awnp though there be not perhaps any other 
body to be found fo perfectly fixed as gold, 
yet there are divers others {o fixed or compofed, 
at leaft of fo ftri€tly united parts, that I have 


bodies of a lefs permanent nature chen Ulver, 
that the fre may divide them into fucu minute 
parts, as to be able to carry them away with 
itfelf, without at all deftroying their nature. 
Thus we fee, that in the refining of filver, the 
lead, that is mixed with it (to carry away the 
copper or other ignoble mineral raat embafes 
the filver) will, if it be let alone, in time eva- 
porate away upon the teft; but if (as is molt 
ufual amongft thofe, that refine great quantities 
of metals together) the lead be blown off from 
the filver by bellows, that, which would elfe 
have gone away inthe formof unheeded fteams, 
will, in great part, be collected not far from the 
filver, in the form of a darkith powder or calx; 
which, becaufé it is blown off from filver, they 
call litharge of filver. 


3 And thus Agricola 10 Agricola 
divers places informs us, when copper, or the de Natura 
ore of it is colliquated by the violence of the ff 
fire with Cadmia, the fparks, that in great mul- a ; : : 
titudes do Ay upwards, do fome of them and 12.” 


not yet obferved the fire to feparate from them 
any one of the chymifts principles. I need not 
tell you, what complaints the more candid and 
judicious of the chymifts themfelves are wont 


to make of thofe boafters, that confidently pre- 
tend, that they have extracted the falt or {ul- 
phur of quickfilver, when they have difguifed 
it by addicaments, wherewith it refembles the 
concretes, whofe namcs are given it, whercas 
by a fkilful and rigid examen, it may be eafi- 
ly enough {tripped of its difguifes, and made to 
appear again in the priftine form of running 
mercury. The pretended falts and fulphurs 
being io far from being elementary parts ex- 
tracted out of the body of mercury, that they 
are rather (to borrow a term of the gramma- 
rians) de-compound bodies, made up of the 
whole metal and the menftrnum, or other ad- 
ditaments imployed to difguife it. And as for 
filver, I never could fee any degree of fire make 
it part with any of its three principles. And 
though the experiment lately mentioned from 
Claveus may beget a fufpicion, that filver may 
be diffipated by fire, provided it be extremely 
violent and very lafting; yet it will not necet- 
farily follow, that becaufe the fire was able at 
length to make the filver lofe a little of its 
weight, it was therefore able to diffipate it into 
its principles. For firft I might alledge, that 
I have obferved little grains of filver to lie hid 
in the {mall cavities (perhaps glaffed over by a 
vitrifying heat) in crucibles, wherein filver 
has been long kept in fufion, whence fome 
gold{miths of my acqaaintance make a benefit 
by grinding fuch crucibles to powder, to re- 
cover out of them the latent particles of filver. 
And hence I might argue, that perhaps C/aveus 
was miftaken, and imagined, that filver to have 
been driven away by the fire, that indeed lay 
in minute parts hid in his crucible, in whole 
pores fo imall a quantity, as he miffed of fo pon- 
derous a body, might very well lie concealed. 
Bur fecondly, admitting, that fome parts 
of the filver were driven away by the violence 
of the fire, what proof is there, that it was ei- 
ther the falt, the fulphur, or the mercury of 
the metal, and not rather a part of it homo- 
geneous to what remained? for befides that 
the filver, that was left, feemed not fenfibly al- 
tered, which probably would have appeared, 
had fo much of any one of its principles been 
feparated from it; we find in other mineral 


ftick to the vaulted roots of the furnaces, in 
the form of little and (for the moft part) white 
bubbles; which therefore the Greeks, and, in 
imitation of them, our drugfters call pompholyx : 
and others more heavy partly adhere to the 

fides of the furnace, and partly (efpecially if 
the covers be not kept upon the pots) fall to 
the ground, and by reafon of their afhy colour, 

as well as weight, were called by the fame 
Greeks owodos, which, I nced not tell you, in 
their language fignifies afhes. I might add, 

that I have not found, that from Venetian talc 
(I fay Venetian, becaufe I have found other 
kinds of that mineral more open) from the 
lapis offifragus, (which the fhops call oftiocolla) 
from Mu/fcovia glafs, from pure and fufible 
fand (to mention now no other concretes) 

thofe of my acquaintance, that have tried, 
have been able by the fire to feparate any one 
of the hypoftatical principles: which you will 
the lefs fcruple to believe, if you confider, that 
olafs may be made by the bare colliquation 
of the falt and earth remaining in the afhes of 
a burnt plant, and that yet common glafs, once 
made, does fo far refift the violence of the 
fire, that moft chymifts think it a body more 
undeftroyable than gold it felf. For if the 
artificer can fo firmly unite fuch comparative 

grofs particles as -thofe of earth and falt, that 
make up common afhes, into a body indiffolu- 
ble by fire, why may not nature affociate in di- 
vers bodies the more minute elementary cor- 
pufcles, fhe has at hand, too firmly to let them 
be feparable by the fire? And on this occafion, 
Eleutherius, give me leave to mention to you 
two or three flight experiments, which will, I 
hope, be found more pertinent to our prefent 
difcourfe, than at firft perhaps they will appear. 
The firft is, that, having (for trial’s fake) 
put a quantity of that fugitive concrete, cam- 
phire, into a glafs veffel, and placed it in a 

gentle heat, I found it (not leaving behind, 

according to my eftimate, not fo muchas one 

grain) to fublime to the top of the veffel into 

Howers; which in whitenefs, fmell, €c. 

zemed not to differ from the camphire it felf. 

Another experiment is that of Helmont, who, 

in feveral places affirms, that a coal kept in a 

olafs 
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elafs exactly clofed will never be calcined to 
afhes, though kept never fo clofe in a ftrong fire. 
Tocountenancewhich, I fhalltell you this trial of 
my own, thathaving fometimes diftilled fome 
wcods, as patticularly box, whilft our caput mor- 
tuum remained in the retort, it continued black 
like charcoal, though the retort were earthen, 
and kept red-hot in avehement fire: but as 
foon as ever it was brought out of the candent 
veffel into the open air, the burning coals did 
haftily degenerate or fall afunder, without the 
affiftance of any new calcination, into pure 
white afhes. And to thefe two I fhall add but 
this obvious and known obfervation, that com- 
mon fulphur (if it be pure and freed from its 
vinegar) being leifurely fublimed in clofe vef- 
fels, rifes into dry flowers, which may be pre- 
fently melted into a body of the fame nature 
with that which afforded them. Though, if 
brimftone be burnt in the open air, it gives, 
you know, a penetrating fume, which being 
caught in a glafs-bell, condenfes into that acid 
liquor called oil of fulphur per campanam. ‘The 
ufe I would make of thefe experiments, collated 
with what I lately told you out of Agricola, 1s 
this, that even among the bodies, that are not 
fixt, there are divers of fuch a texture, that it 
will be hard to make it appear, how the fre, 
as chymifts are wont to imploy it, can refolve 
them into elementary fubftances. For fome 
bodies being of fuch a texture, that the fire can 
drive them into the cooler and lefs hot part of 
the veffels, wherein they are included, and, if 
need be, remove them from place to place, to 
fly the greateft heat, more eafily than it can 
divorce their elements (efpecially without the 
affiftance of the air) we fee, that our chymitfts 
cannot analyze them in clofe veffels, and of 
other compound bodies the open fire can as 
little feparate the elements. For what can a 
naked fire do to analyze a mixt body, if its 
component principles be fo minute, and fo 
ftriétly united, that the corpufcles of it need 
lefs heat to carry them up, than is requifite to 
divide them into their principles? So that of 
fome bodies the fire cannot in clofe veffels make 
any analyfis at all; and others will in the open 
air fly away in the forms of flowers or liquors, 
before the heat can prove able to divide them 
into their principles. And this may hold, 
whether the various fimilar parts of a concrete 
be combined by nature or by art; for in faéti- 
tious fal armoniac we find the common and the 
urinous falts fo well mingled, that both in the 
open fire, and in fubliming veffels they rife 
together, as one falt, which feems in fuch vef- 
fels irrefoluble by fire alone. For I can fhew 
you falarmoniac, which after the ninth fubli- 
mation does ftill retain its compounded nature. 
And indeed I fcarce know any one mineral, from 
which by fire alone chymifts are wont to fever 
any fubftance fimple enough to deferve the 
name of an element or principle. For though 
out of native cinnabar they diftil quickfilver, 
and though from many of thofe ftones, that the 
ancients.called Pyrites, they fublime brimftone, 
yet both that quickfilver and this fulphur, being 
very often the fame with the common minerals, 
see are fold in the fhops under thofe names, 
ou. I. 


are themfelves too much compounded bodies 
to pafs for the elements of fuch. And thus 
much, ileutherius, for the fecond argument, 
that belongs to my firft confideration; the o- 
thers I fhall the lefg infift on, becaufe I have 
dwelt fo long upon this. 

Proce ED we then, in the next place, to con- 


fider, that there are divers feparations to be . 


made by other means, which either cannot at 
all, or elfe cannot fo well he made by the fire 
alone. When goldand filver are melted into 
one mafs, it would lay a great obligation upon 
refiners and goldfmiths, te teach them the art 
of feparating them by the fire, without the trou- 
ble and charge they are fain to be at to fever 
them. Whereas they may be very eafily. parted 
by the affufion of {pjrit of njtre or aqua fortis; 
which the French therefore call eay de depart. 
So likewife the metalline part of vitriol will not 
be fo eafily and conveniently feparated from 
the faline part, even by a violent fire, as by the 
affufion of certain alkalizate faults, in a liquid 
form, upen the folution of vitriol made in com- 
mon water. For thereby the acid falt of the 
vitriol leaving the copper, it had corroded, to 
join with the added falts, the metalline part wil} 
be precipitated to the bottom almoft like mud. 
And that I may not give inftances only in de- 
compound bodies, I will add a nor ufelefs one 
of another kind. Not only chymifts have not 
been able (for aught is vulgarly known) by 
fire alone to feparate true fulphur from anti- 
mony; but though you may find in their 
books many plautible proceffes of extracting 
it, yet he, that fhall make as many fruitlels 
trials as I have done to obtain it, by moft of 
them will, I fuppofe, be eafily perfuaded, 
that the productions of fuch proceffes are anti- 
monial julphurs rather in name than nature, 
But though antimony fublimed by itfelf is re- 
duced but to a volatile powder, or antimonial 
flowers, of a compounded nature like the mi- 
neral, that affords them; yet I remember, that 


fome years ago I fublimed out of antimony a 


fulphur, and that in greater plenty than ever J 
faw obtained from that mineral, by a method, 
which I fhall therefore acquaint you with, be- 
caufe chymifts feem not to have taken notice, 
of what importance fuch experiments may be 
in the indagation of the nature, and efpecially 
of the number of the elements. Having then 
purpofely for trial fake digefted eight ounces 
of good and well powdered antimony with 
twelve ounces of oil of vitriol, ina well {topped 
glafs-veffel, for about fix or feven weeks; and 
having caufed the mafs (grown hard and brit- 
tle) to be diftilled in a retort pjaced in fand, 
with a ftrong fire; we found the antimony 
to be fo opened, or altered by the menftruum, 
wherewith it had been digefted, that where- 
as crude antimony, forced up by the fire, ari- 
fes only in flowers, our antimony thus handled 
afforded us partly in the receiver, and part- 
ly in the neck and at the top of the retort, a- 
bout an ounce of fulphur, yellow and brittle 
like common brimftone, and of fo fulphureoys 
a {mell, that upon the unluting the veffels jt 
infected the room with a fcarce fupportable 
ftink. And this fulphur, befides the colour 
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and {mell, had the perfect inflammability of 
common brimftone, and would immediately 
kindle (at the flame of a candle) and burn blue 
like it. And though it feemed, that the long 
digeftion, wherein our antimony and menftruum 
were detained, did conduce to the better un- 


. locking of the mineral, yet if you have not 


the leifure to make fo long a digeftion, you 
may, by incorporating with powdered antimo- 
ny a convenient quantity of oil of vitriol, and 
committing them immediately to diftillation, 
obtain a little fulphur like unto the common 
one, and more combuftible than, perhaps, you 
will at firft take notice of. For I have obferved, 
that though (after its being firft kindled) the 
flame would fometimes go out too foon of it- 
felf, if the fame lump of fulphur were held 

ain to the flame of a candle, it would be 
rekindled and burn a pretty while, not only af- 
ter the fecond, but after the third or fourth 
accenfion. You, to whom I think I fhewed 
my way of difcovering fomething of fulphure- 
ous in oil of vitriol, may perchance fufpect, 
Eleutherius, either that this fubftance was fome 
venereal fulphur, that lay hid in that liquor, 
and was by this operation only reduced intoa 
manifeft body; or elfe, that it was a compound 
of the unétuous parts of the antimony, and 
the faline ones of the vitriol, in regard, that 
(as Gunther informs us) divers learned men 
would have fulphur to be nothing but a mix- 
ture, made in the bowels of the earth, of vitri- 
olate fpirits and a certain combuftible fubftance: 
Bur the quantity of fulphur we obtained by 
digeftion was much too great to have been la- 
tent in the oil of vitriol, And that vitriolate 
fpirits are not neceffary to the conftru¢tion of 
fuch a fulphur as ours, I could eafily manifeft, 
ifI would acquaint you with the feveral ways, 
by which I have obtained, though not in fuch 
plenty, a fulphur of antimony, coloured and 
combuttible like common brimftone. And 
though I am not now minded to difcover them, 
yet I fhall tell you, that to fatisfy fome ingeni- 
ous men, that diftilled vitriolate {pirits are not 
neceflary to the obtaining of fuch a fulphur as 
we have been confidering, I did by the bare 
diftillation of only fpirit of nitre, from its 
weight of crude antimony, feparate, in a fhort 
time, a yellow and very inflammable fulphur ; 
which, for aught 1 know, deferves as much 
the name of an element, as any thing, that 
chymifts are wont to feparate from any mine- 
ral by the fire. I could perhaps tell you of 
other operations upon antimony, whereby that 
may be extracted from it, which cannot be 
forced out of it by the fire; but I fhall referve 
them for a fitter opportunity, and only annex 
at prefent this flight, but not impertinent ex- 
periment: That whereas | lately obferved to 
you, that the urinous and common falts, where- 
of fal armoniac confifts, remained unfever’d 
by the fire in many fucceffive fublimations, 
tlie? may be eafily feparated, and partly with- 
out any fire at all, by pouring upon the con- 
crete finely powdered, a folution of falt of tar- 
tar, or of the falt of wood-afhes: for upon 
your diligently mixing of thefe, you will find 
your nofe invaded with a very {trong {mell of 


urine, and perhaps too your eyes forced to 
water, by the fame fubtile and piercing body, 
that produces the ftink; both thefe effects pro- 
ceeding from hence, that by the alcalizate falr, 
the fea falt, that entered the compofition of the 
{al armoniac, is mortified and made more fixt, 
and thereby a divorce is made between it 
and the volatile urinous falt ; which being ar 
once fet at liberty, and put into motion, be- 
gins prefently to fly away, and to offend the 
noftrils and eyes it meets with by the way, 
And if the operation of thefe falts be in con- 
venient glaffes promoted by warmth, though 
but by that of a bath, the afcending {teams 
may eafily be caught and reduced into a pene- 
trant {pirit, abounding with a falt, which I 
have fometimes found to be feparable in a cry- 
{talline form. I might add to thefe inftances, 
that whereas fublimate, confifting, asyou know, 
of falts and quickfilver combined and carried 
up together by heat, may be fublimed, 1 know 
not how often, by a like .degree of fire, with- 
out fuffering any divorce of the component bo- 
dies, the mercury may be eafily fever’d from 
the adhering falts, if the fublimate be diftilled 
from falt of tartar, quick lime, or fuch alkali- 
zate bodies. Burt I will rather obferve to you, 
Eleutherius, what divers ingenious men have 
thought fomewhat ftrange; thatby fuch anad- 
ditament, that feems but only to promote the 
feparation, there may be eafily obtained from 
a concrete, that by the fire alone is eafily divi- 
fible into all the elements, that vegetables are 
fuppofed to confift of, fuch a fimilar fubftance, 
as differs in many refpects from them all, and 
confequently has by many of the moft in- 
telligent chymifts been denied to be contained 
in the mixt body. ForI know a way, and 
have practifed it, whereby common tartar, with- 
out the addition of any thing, that is not per- 
fcétly amineral, except falt-petre, may by one 
diftillation in an earthen retort be AA to af- 
ford goad ftore of real falt readily diffoluble in 
water ; which I found to be neither acid, nor 
of the {mell of tartar, and to be almoft as vo- 
latile as {pirit of wine it felf, and to be indeed 
of fo differing a nature from all, that is wont to 
be feparated by fire from tartar; and divers 
learned men, with whom I difcourfed of it, 
could hardly be brought to believe, that fo 
fugitive a falt could be afforded by tartar, till J 
aflured it them upon my own knowledge. And 
if I did not think you apt to fufpect me to be 
rather too backward than too forward to credit 
or affirm unlikely things, I cold convince you, 
by what I have yet lying by me, of that ano- 
malous falt. 

Tue fourth thing, that I fhallalledge to coun- 
tenance my firft confideration, is, that the fire, 
even whenit divides abody into fubftances of di- 
versconfiftencies, does not moft commonly ana- 
lyze it into hypoftatical principles, but only dif- 
pofesits partsintonew textures, and thereby pro- 
ducesconcretesofanew indeed, butyetofacom- 
pound nature. This argument it will be re- - 
quifite for me to profecute fo fully hereafter, 
that I hope you will then confefs, that it is not 
for want of good proofs, that I defire leave to 
fufpend my proofs, till the feries of my difcourfe 
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fhall make it more proper and feafonable to 
propofe them, 

Ir may be further alledged on the behalf of 
my firft confideration, that fome fuch diftingt 
fubftances may be obtained from fome concretes 
without fire, as deferve no lefs the name of 
elementary, than many, that chymifts extort by 
the violence of the fire. 

WE fee, that theinflammable fpirit, or,as the 
chymifts efteem it, the fulphur of wine, may 
not oly be feparated from it by the gentle heat 
ofa bath, but may be diftilled either by the 
help of the fun-beams, or even of a dunghill, 
being indeed of fo fugitive a nature, that it is 
not eafy to keep it from flying away, even 
without the application of external heat. I 
have likewife obferved, that a veffel full of urine 
being placed in a dunghill, the putrefaction is 
wont, after fome weeks, fo to open the 
body, that the parts difbanding the faline {pi- 
rit, will within no very long time, if the vef- 
fel be not ftopped, fly away of itfelf; infomuch, 
that from fuch urine I have been able to diftil 
little or nothing elfe than a naufeous phlegm, 
inftead of the active and piercing falt and fpi- 
rit, that it would have afforded, when firft ex- 
pofed to the fire, if the veffel had been care- 
fully ftopped. 

Anp this leads me to confider, in the fifth 
place, that it will be very hard to prove, that 
there can no other body or way be given, 
which will, as well as the fire, divide concretes 
into feveral homogeneous fubftances, which 
may confequently be called their elements or 
principles, as well as thofe feparated or pro- 
duced by the fire. For fince we have lately 
feen, that nature can fuccefsfully employ other 
inftruments than the fire to feparate diftinct 
fubftances from mixed bodies, how know we, 
but that nature has made, or art may make, 
fome fuch fubftance, as may bea fit inftrument 
to analyze mixt bodies, or that fome fuch 
method may be found by human induftry or 
luck, by whofe means compound bodies may 
be refolved into other fubftances, than fuch as 
they are wont to be divided into by the fire? 
And why the produéts of fuch an analyfis may 
not as juftly be called the component princi- 
ples of the bodies, that afford them, it will not 
be eafy to fhew; efpecially fince I fhall hereaf- 
ter make it évident, that the fubftances, which 
chymifts are wont to call the falts, and fulphurs, 
and mercuries of bodies, are not fo pure and 
elementary as they prams and as their hy- 
pothefis requires. And this may therefore be 
the more freely preffled upon the chymifts, 
becaufe neither the Paracelfians, nor the Hel- 
montians, can reject it without apparent injury 
to their refpective mafters. For Helmont does 
_ more than once inform his readers, that both 
Paracelfus and himfelf were poffeffors of the 
famous liquor, alkaheft, which for its great 
power in refolving bodies irrefoluble by vulgar 
fires, he fomewhere feems to call Ignis Gebenne. 
To this liquor he afcribes, (and that in great 
part upon his own experience) fuch wonders, 
that if we fuppofe them all true, Iam fo much 
the more a friend to knowledge than to wealth, 
that I fhould think the alkaheff'a nobler and 


2] 


more defirable fecret, than the philofophers 
ftone it felf. Of this univerfal diffolvent he 
relates, that having digefted with it for a com- 
petent time a piece of oaken charéoal, it was 
thereby reduced into a couple of new and 
diftinct Jiquors, difcriminated from each 
other by their colour and fituation, and that 
the whole body of the coal was reduced into 
thofe liquors, both of them feparable from his 
immortal menftruym, which remajned as fit 
for fuch operations as before. And he more- 
over tells us in divers places of his writings, 
that by his powerful, and ynwearied agent, he 
could diffolve metals, marchafites, ftones, ve- 
getable and animal bodies of what kind foever, 
and even glafs itfelf (firft reduced to-powder,) 
and in a word, all kind of mixt bodies in the 
world, into their feveral fimilar fubftances, 
withcut any refidence or caput mortuum: . And 
laftly, we may gather this further from his 
informations, that the homogenequs fubftances 
obtainable from compound bodies by his pierc- 
ing liquor, were oftentimes different enough 
oth as to number and as to nature, from 
thofé into which the fame bodies are wont to 
be divided by common fire, Of which I thall 
need in this place to mention no other proof, 
than that whereas we know, that in our com- 
mon analyfis of a mixt body, there remains 
a terreftrial and very fixed fubftance, oftentimes 
affociated with a falt as fixed; our author tells 
us, that by his way he could diftil over all 
concretes without any caput mortuym, and con- 
fequently could make thofe parts of the con- 
crete volatile, which in the vulgar analyfis 
would have been fixt. So that if our chymifts 
will not reject the folemn and repeated tefti- 
mony of a perfon, who cannot but be acknow- 
ledged for one of the greateft {pagyrifts, that 
they can boaft of, they muft not deny, thar 
there is to be found in nature another agent able 
to analyze compound bodies lefs violently, and 
both more genuinely and more univerfally than 
the fire. And for my own part, though I 
cannot but fay on this occafion what (you 
know) our friend Mr. Bayle is wont to fay, 
when he is afked his opinion of any ftrange 
experiment, That be, that hath feen it, bath more 
reafon to believe it, than he that bath not; yet 
I have found He/mont fo faithful a writer, even 
in divers of his improbable experiments (I al- 
ways except that extravagant treatife De Mag- 
netica Vulnerum Curatione, which fome of his 
friends affirm to have been firft publifhed by 
his enemies) that I think it fomewhat harfh to 
give him the lye, efpecially to what he delivers 
upon his own proper trial. And Ihave heard 
from very credible eye-witneffes fome things, 
and {een fome others my felf, which argue fo 
ftrongly, that a circulated falt, or a menftru- 
um (fuch as it may be) may, by being abftracted- 
from compound bodies, whether mineral, ani- 
mal, or vegetable, leave them more unlocked 
than a wary naturalift would eafily believe ; that 
I dare not confidently meafure the power of 
nature and art by thar of the menftruums, and 
other inftruments that eminent chymifts them- 
felves are as yet wont to employ about the 
analyzing of bodies; nor deny, that-a men- 
ftruum 
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ftruum may at leaft from this or that particu- 
lar concrete obtain fome apparently fimilar fub- 
{tance, differing from any obtainable from the 
fame body by any degree or manner of appli- 
cation of the fire. And I am the more back- 
ward to deny peremptorily, that there may be 
fuch openers of compound bodies, becaufe a- 
mong the experiments, that make me fpeak 
thus warily, there wanted not fome, in which it 
appeared not, that one of the fubftances, not 
feparable by common fires and menftruums, 
could retain any thing of the falt, by which the 
feparation was made. 

Anp here, Eleutherius, (fays Carneades) I 
fhould conclude as much of my difcourfe as be- 
longs to the firft confideration I propofed, but 
that I forefee, that what I have delivered will 
appear liable to two fuch f{pecious-objections, 
that I cannot fafely proceed any further, tll I 
have examined them. 

Anp firft, one fort of oppofers will be for- 
ward totell me, that they do not pretend by 
fire alone to feparate out of all compound bodies. 
their hypoftatical principles; it being fufficient, 
that the fire divides them into fuch, though 
afterwards they employ other bodies to colle¢t 
the fimilar parts of the compound; as it 1s 
known, that though they make ufe of water 
to colleét the faline parts of afhes from the ter- 
reftrial, wherewith they are blended, yet it is 
the fire only, that incinerates bodies, and re- 
duces the fixed part of them into the falt and 
earth, whereof afhes are made up. This ob- 
jeétion is not, I confefs, inconfiderable, and 
I might in great part allow of it, without grant- 
ing it to make againft me, if I would content 
my felf to anfwer, that it is not againft thofe, 
that make it, that I have been difputing, but 
againft thofe vulgar chymifts, who themfelves 
believe, and would fain make others do fo, 
that the fire is not only an univerfal, but an 
adequate and fufficient inftrument to analyze 
mixt bodies with. For as to their practice of 
extracting the fixed falt out of afhes by the 
affufion of water, it is obvious to alledge, that 
the water does only affemble together the falt 
the fire had before divided from the earth: as 
a fieve does not further break the corn, but 
only bring together into two diftinét heaps the 
fidwer and the bran, whofe corpufcles before 
lay promifcuoufly blended together in the meal. 
This I fay I might alledge, and thereby exempt 
my felf.from the need of taking any farther 
notice of the propofed objection. But not to 
lofe the rife it may afford me of illuftrating 
the matter under confideration, I am content 
briefly to confider it, as far forth as my pre- 
fent difquifition may be concerned in it. 

Nor to repeat then what has been already 
an{wered, I fay further, that though I am {fo 
civil an adverfary, that I will allow the chy- 
mifts, after the fire has done all its work, the 
ufe of fair water to make their extractions 
with, in fuch cafes wherein the water does not 
cooperate with the fire to make the analyfis; 
yet fince I grant this but upon fuppofition, that 
the water does only wafh off the faline parti- 
cles, which the fire alone has before extricated 


in the analyzed body, it will not be reafonable, 


that this conceffion fhould extend to other |i- 
quors, that may add to what they diffolve, nor 
fo much as to other cafes than thofe newly 
mentioned: which limitation I defire you 
would be pleafed to bear in mind, till I fhall 
anon have occafion to make ufe ef it. And 
this being thus premifed, I fhall proceed to 
obferve, 

First, that many of the inftances I propo- 
fed in the preceding difcourfe are fuch, rhat 
the objection we ‘are confidering will not at alk 
reach them. For fire can no more with the 
affiftance of water, than without it, feparate 
any of the three principles, either from gold, 
filver, mercury, or fome others of the concretes 
named above. 

Hence we may infer, that fire is not an 
univerfal analyzer of all mixt bodies, fince of 
metals and minerals, wherein chymifts have 
moft exercifed themfelves, there appear fcarce 
any, which they are able to analyze by fire, 
nay, from which they can unqueftionably fepa- 
rate fo much as any one of their hypoftatical 
principles; which may well appear no {mall 
difparagement, as well to their-hypothefis, as 
to their pretenfions. 

Ir will alfo remain true, notwithftanding 
the objection, that there may be other ways, 
than the wonted analyfis by fire, to feparate from 
a compound body fubftances as homogeneous 
as thofe, that chymifts fcruple not to reckon 
among their ria prima, (asfome of them, for 
brevity fake, call their three principles.) 

AND it appears, that by convenient addita- 
ments fuch fubftances may be feparated by the 
help of the fire, as could not be fo by the fire 
alone: witnefs the fulphur of antimony. 

Ano laftly, I muft reprefent, that fince it 
appears too, that the fire is but one of the in- 
ftruments, that muft be employed in the refolu- 
tion of bodies, we may reafonably challenge 
the liberty of doing two things. For when- 
ever any menftruum or other additament is 
employed, together with the fire, to obtain a 
fulphur or a falt from a body, we may well 
take the freedom to examine, whether or no 
that menftruum do barely help to feparate the 
principle obtained by it, or whether there in- 
tervene not a coalition of the parts of the body 
wrought upon with thofe of the menftruum, 
whereby the produced concrete may be judged 
to refult from the union of both, And it will 
be farther allowable for us to confider, how far 
any fubftance, feparated by the help of fuch ad- 
ditaments, ought to pafs for one of the fria pri- 
ma; {ince by one way of handling the fame mixt 
body, it may, according to the nature of the ad- 
ditaments, and the method of working upon it, 
be made to afford differing fubftances trom it by 
other additaments, and another method, nay and 
(as may appear by what formerly told you about 
tartar) differing from any of the fubftances, into 
which a concrete is divifible by the fire without 
additaments, though, perhaps, thofe additaments 
do not, as ingredients, enter the compofition of 
the obtained body, but only diverfify the ope- 
ration of the fire upon the concrete; and though 
that concrete by the fire alone may be divided 
into a number of differing {ubftances, as great 
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as any of the chymifts, that I have met with, 
teach us that of the elements to be. And 
having faid thus much (fays Carneades) to the 
objection likely to be propofed by fome chy- 
mifts, I am now to examine that, which I fore- 
fee will be confidently preffed by divers Peri- 
pateticks, who, to prove fire to be the true a- 
nalyzer of bodies, will plead, That it is the 
very definition of heat given by Ariffotle, and 
generally received,, congregare homogenea, & 
heterogenea fegregare, ‘ to affemble things of a 
* refembling, and disjoin thofe of a differing 
‘ nature.’ To this I anfwer, that this effect is 
far from being fo effential to heat, as it is ge- 
nerally imagined; for it rather feems, that the 
true and genuine property of. heat is, to fet a 
moving, and thereby to diifociate the parts of 
bodies, and fubdivide them into minute parti- 
cles, without regard to their being homoge- 
neous or heterogeneous; as is apparent in the 
boiling of water, the diftillation of quickfilver, 
or the expofing of bodies to the ation of the 
fire, whofe parts either are not (at leaft in that 
degree of heat appear not) diffimilar, where, 
all that the fire can do, is to divide the body 
into very minute parts, which are of the fame 
nature with one another, and with their totum, 
as their reduction by condenfation evinces. 
And even when the fire feems moft {o congre- 
gare homogenea, &F fegregare beterogenea, it 
produces that effect but by accident; for the 
fire does but diffolve the cement, or rather 
fhatter the frame, or ftructure, that kept the 
heterogeneous parts of bodies together, under 
one common form; upon which diffolution 
the component particles of the mixt, being 
freed and fet at liberty, do naturally, and of- 
tentimes without any operation of the fire, af- 
fociate themfelves each with its like, or rather 
do take thofe places, which their feveral degrees 
of gravity and levity, fixednefs or volatility 
(either natural, or adventitious from the im- 
preffion of the fire) affign them. Thus in the 
diftillation (for inftance) of man’s blood, the 
fire does firft begin to diffolve the nexus cr 
cement of the body; and then the water, being 
the moft volatile, and eafy to be extracted, is 
either by the igneous atoms, or the agitation 
they are put into by the fire, firft carried up, 
till forfaken by what carried it up, its weight 
finks it down, into the receiver: but all this 
while the other principles of the concrete re- 
main unfever’d, and require a ftronger degree 
of heat to make a feparation of its more fixt 
elements; and therefore the fire muft be in- 
creafed, which carries over the volatile falt and 
the fpirit, they. being, though believed to be 
differing principles, and though really of dif- 
ferent confiftency, yet of an almoft equal vo- 
latility. After them, as lefs fugitive, comes 
over the oil, and leaves behind the earth and 
the alcali, which being of an equal fixednefs, 
the fire fevers them not, for all the definition 
of the fchools. And if into a red-hot earthen 
or iron retort you caft the matter to be diftilled, 
you may obferve, as I have often done, ‘that 
the predominant fire will carry up all the vola- 
tile elements confufedly in one fume, which 


will afterwards take their places in the receiver, 
Vou. I. 


either according to the degree of their gravity, 
or according to the exigency of their refpective 
textures; the falt adhering, for the moft part, 
to the fides and top, and the phlegm faftening 
itfelf there too in great drops, the oil and {pi- 
rit placing themfelves under, or above one 
another, according as their ponderoufnefs 
makes them fwim or fink. For it is obferva- 
ble, that though oil or liquid fulphur be one 
of the elements feparated by this fiery analyfis, 
yet the heat, which accidentally unites the par- 
ticles of the other volatile principles, has not 
always the fame operation on this, there being 
divers bodies, which yield two oils, whereof the 
one finks to the bottom of that fpirit, on which 
the other {fwims; as I can fhew you in fome 
orls of the fame deer’s blood, which are yet 
by me: nay, I can fhew you two oils carefully 
made of the fame parcel of human blood, 
which not only differ extremely in colour, but 
{wim upon one another without mixture; and, 
if by agitation confounded, will of themfelyes 
divorce again. 

Awnp that the fire doth oftentimes divide 
bodies, upon the account, that fome of their 
parts are more fixt, and fome more volatile, 
how far foever either of thefe two may be 
from a pure elementary nature, is obvious 
enough, if men would but heed it in the 
burning of wood, which the fire diffipates 
into fmoke and afhes: for not only the 
latter of thefe is confefledly made up of two 
fuch differing bodies as earth and falt; but 
the former being condenfed into that foot, 
which adheres to our chimneys, difcovers itfelf 
to contain both falt and oil, and fpirit and 
earth, (and fome portion of phlegm too) 
which being, all almoft, equally volatile to 
that degree of fire, which forces them up, (the 
more volatile parts helping, perhaps, as well as 
the urgency of the fire, to carry up the more 
fixt ones, as I have often tried in dulcified 
colcothar, fublimed by fal armoniac blended 
with it) are carried up together, but may af- 
terwards be feparated by other degrees of fire, 
whofe orderly gradation allows the difparity of 
their volatilenefs to difcover it felf. Befides, 
if differing bodies united into one mafs be both 
fufficiently fixt, the fire finding no parts volatile 
enough to be expelled or carried up, makes no 
feparation at all; as may appear by a mixture 
of colliquated filver and gold, whofe component 
metals may be eafily fever’d by aqua fortis or a- 
qua regis (according to the predominancy of the 
filver or the gold) but in the fire alone, though 
vehement, the metals remain unfever’d, the fire 
only dividing the body into {maller particles 
(whofe littlenefs may be argued from their flu- 
idity) in which either the little nimble atoms of 
fire, or its brifk and numberlefs ftrokes upon 
the veffels, hinder reft and continuity, without 
any fequeftration of elementary principles. 
Moreover, the fire fometimes does not fepa- 


crate, fo much as unite, bodies of a differing 


nature; provided they be of an almoft refem- 
bling fixednefs, and have in the figure of their 
parts an-aptnefs to coalition, as we fee in the 
making of many plaifters, ointments, &c. 
And in fuch metalline mixtures as that made by 
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melting together two parts of clean brafs with 
one of pure copper, of which fome ingenious 
tradefmen caft fuch curious pattetns (for gold 
and filver works) as I have fometimes taken 
great pleafure to look upon. Sometimes the 
bodies mingled by the fire are differing enough 
as to fixidity and volatility, and yet are fo com- 
bined by the firft operation of the fire, that it 
felf does f{catce afterwards feparate them, but 
only pulverize them; whereof an inftance 1s 
afforded us by the commen preparation of 
mercurius dulcis, where the faline particles of 
the vitriol, fea-falt, and fometimes nitre, em- 
ployed to make the fublimaté, do fo unite 
themfelves with the mercurial particles made 
ufe of, firft to make fublimate, and then to 
dulcify it, that the faline and metalline parts 
arife together in many fucceffive fublimations, 
as if they all made but one body. And fome- 
times too, the fire does not only net fever the 
differing elements of a body, but combine 
them fo fitmly, that nature her felf does very 
feldom, if ever, make unions lefs diffoluble. 
For the fire meeting with fome bodies exceed- 
ingly and almoft equally fixt, inftead of ma- 
king a feparation, makes an union fo ftnict, 
that it felf, alone, is urtable to diffolve it; as 
we fee, when an alcalizate fale and the terref- 
trial refidue of the afhes are irieorporated with 
pure fand, and by vitrificatton made one per- 
manent body, (I mean the coarfe or greenifh 
fort of glafs) that mocks the greateft violence 
of the fire; which though able to marry the 
ingredients of it; yet is not able to divorce. 
them. I can fhew you fome pieces of glafs, 
which I faw flow down from an earthen cruci- 
ble purpofely expofed for a good while, with 
filver in it, toa very vehement fire. And 
fome that deal much in the fufion of metals in- 
form me, that the melting of a great part of a 
crucible into glafs is no great wonder in their 
furnaces. JI remember, I have obferved too in 
the melting of great quantities of iron out of 
the ore, by the help of ftore of charcoal (for 
they affirm that fea-coal will not yield a flame 
{trong enough) that by the prodigious vehe- 
mence of the fire, excited by vaft bellows (made 
to play by great wheels turned about by water) 
part of the materials expofed to it, was, inftead 
of being analyzed, colliquated, and turned in- 
toa dark, folid, and very ponderous glafs, and 
that in fuch quantity, that in fome places I have 
feen the very high-ways, near fuch iron-works, 
mended with heaps of fuch lumps of glafs, in- 
ftead of ftones and gravel. And I have alfo 
obferved, that fome kind of fire-ftone it felf, 
having been employed in furnaces wherein it 
was expofed to very ftrong and lafting fires, 
has had all its fixt parts fo wrought on by the 
fire, as to be perfectly vitrified, which I have 
tried by forcing from it pretty large pieces of 
perfect and tranfparent glafs. And left you 
might think, E/eutberius, that the queftioned 
definition of heat may be demonftrated, by the 
definition, which is wont to be given and-ac- 
quiefced in, of its contrary quality, cold; whofe 
property is taught to be sam bomogenea, quam 
beterogenea congregare, give me leave to repre- 
fent co you, that neither is this definition un- 
i 


queftionable; for not to mention the excep- 
tions, which a logician, as fuch, may take at 
it, I confider, that the union of heterogeneous 
bodies, which is fuppofed to be the genuine 
produétion of cold; is not performed by every 
degree of cold. For we fee, for inftance, that 
in the urine of healthy men, when the liquor 
has been fuffered a while to ftand, the cold 
makes a feparation of the thinner part from the 
groffer, which fubfides to the bottom, and 
grows opacous there; whereas, if the urinal 
be warm, thefe parts readily mingle again, and 
the whole liquor becomes tranfparent as before. 
And when, by glaciatiqn, wood, ftraw, duft, 
water, &%c. are fuppofed to be united into one 
lump of ice, the cold does not caufe any real 
union or adunation, (if I may fo fpeak) of 
thefe bodies, but only hardening the aqueous 
parts of the liquor into ice, the other bodies, 
being accidentally prefent in that liquor, are 
frozen up in it, but not really united. And 
accordingly, if we expofe a heap of money, 
confifting of gold, filver and copper coins, or 
any other bodies of differing natures, which are 
deftitute of aqueous moifture, capable of conge- 
lation, to never fo intenfe a cold, we find not, 
that thefe differing bodies are at all thereby fo 
much as compacted, much lefs united together ; 
and even in liquors themfelves we find phzno- 
mena,which induce us to queftion the definition, 
which we are examining. If Paracelfus his 
authority were to be looked upon as a fufficient 
proof in matters of this nature, 1 might here 
infift on that procefs of his, whereby he teaches, 
that the effence of wine may be fever’d from 
the.phlegm and ignoble part by the affiftance 
of congelation. And becaufe much weight has 
been laid upon this procefs, not only by Para- 
celfians, but other writers, fome of whom 
feem not to have perufed it themfelves, I fhall 
give you the entire paffage in the author’s own 
words, as I lately found them in the fixth book 
of his Archidoxis, an extraét whereof I have 
yet about me ; and it founds thus: De vino 
feiendum eft, fecem phlegmaque ejus effe mine- 
ram, &P vini fubjtantiam effe corpus, in quo con- 
fervatur effentia, prout auri in auro latet effentia. 
Fuxta quod pratticam nobis ad memoriam poni- 
mus, ut nonoblivifcamur, ad hunc modum: Re- 
cipe Vinum vetuftifimum F optimum, quod ba- 
bere poteris, calore faporeque ad placitum;, boc 
in vas vitreum infundas, ut tertiam ejus partem 
impleat, 9 figillo Hermetis occlyfum in equino 
ventre menfibus quatuor, &8 in continuato calore 
teneatur, qui non deficiat. Quo peratio, byeme, 
cum frigus &F gelu maxime feviunt, bis per 
menfem exponatur, ut congeletur. Ad bunc mo- 
dum frigus vini fpiritum una cum gus fubftan- 
tia protrudit in vini centrum, ac feparat a phleg- 
mate: congelatum abjice; quod vero congelatum 
non eft, id fpiritum cum fubftantia effe judicato, 
Hunc in pelicanum pofttum in arene digeftione 
non adeo calida per aliquod tempus manere finito; 
pofimodum eximito vini magifterium, de quo lo- 
cuti fumus. 

Burt I dare not, Eleutherius, lay much weight 
upon this procefs, becaufe I have found, that, 
if it were true, it would be but feldom practi- 
cable in this country upon the beft wine: for 
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though this prefent winter hath been ex- 
traordinary cold, yet in very keen frofts, ac- 
companied with lafting fnows, I have not 
been able in any meafure to freeze a thin 
phial full of fack; and even with fhow and 
falt I could freeze little more than the furface 
of it; andI fuppole, Eleutherius, that itis not 
every degree of cold, that is capable of con- 
gealing liquors, which is able to make fuch an 
analyfis (if I may fo call it) of them by fepara- 
ting their aqueous and {pirituous parts: for I 
have fometimes, though not often, frozen fe- 
verally red-wine, urine and milk, but could 
not obferve the expected feparation. And the 
Dutchmen, that were forced to winter in that 
icy region near the arctick cirele, called Nova 
Zembla, although they relate, as we fhall fee 
below, that there was a feparation of parts 
made in their frozen beer about the middle of 
November, yet of the freezing of their fack in 
December following they give but this account: 
Yea and our fack, which is fo bot, was frozen 
very hard, fo that when we were every man to 
have his part, we were forced to melt it in the 
fire; which we foared every fecond day, abaut 
half a pint for aman, wherewith we were forced 
to fuftain our felves. In which words they im- 
ply not, that their fack was divided by the 
froft into differing fubftances, after fuch man- 
ner as their beer had been. All which not- 
withftanding, Eleutherius, fuppofe that it may be 
made to appear, that even cold fometimes may 
congregare homogenca, €S heterogenea fegregare ; 
and to manifeft this, I may tell you, that I did 
once, purpofely, caufe to be decocted in fair 
water a plant abounding with fulphureous and 
{pirituous parts; and having expofed the de- 
coction to a keen north-wind in a very frafty 
night, I obferved, that the more aqueous parts 
of it were turned by the next morning into 
ice, towards the innermoft part of which, the 
more agile and fpiritous parts, as I then con- 
jectured, having retreated, to fhun, as much as 
might be, their invironing enemy, they had 
there preferved themfelves unfrozen in the 
form of a high coloured liquor; the aqueous 
and fpirituous parts having been fo flightly 
(blended rather than) united in the decoction, 
that they were eafily feparable by fuch a degree 
of cold, as would not have been able to have 
divorced the parts of urine or wine, which by 
fermentation or digeftion are wont, as trial has 
informed me, to be more intimately affociated 
each with other. But I have already intimated, 
Eleutherius, that I fhall not infift on this ex- 

eriment, not only becaufe, having made 
it but once, I may poffibly have been mif- 
taken in it; but alfo (and that principally) be- 
caufe of that much more full and eminent ex- 
periment of the feparative virtue of extreme 
cold, that was made againft their wills, by the 
forementioned Dutchmen that wintered in 
Nova Zembla, the relation of whofe voyage 
being avery fcarce book, it will not be amifs 
to give you that memorable part of it, which 
concerns our prefent theme, as. I caufed the 
paflage to be extracted out of the Englifhed 
voyage it felf. 


* Gerard DE VEER, Jobn Cornelyfon and 
others, fent out of Amfterdam, Anno Dom. 
1596, being forced by unfeafonable weather 
to winter in Nova Zembla, near Ice-haven; 
on the thirteenth of Oéober, three of us (fays 
the relation) went aboard the fhip, and laded 
a fled with beer; but when we had laden ir, 
thinking to go to our houfe with it, fuddenly 
there arofe fuch a wind, and fo great a ftorm 
and cold, that we were forced to go into the 
fhip again, becaufe we were not able to ftay 
without; and we could not get the beer into 
the fhip again, but were forced to let it -ftand 
without upon the fled: The fourteenth, as 
we came out of the fhip, we found the barrel 
of beer ffanding upon the fled, but it was 
faft frozen at the heads; yet by reafon of 
the great cold, the beer,that purged out, froze 
as hard upon the fide of the barrel, as if it 
had been glued thereon: and in that fort 
we drew it to our houfe, and fet the barrel 
an end, and drank it up; but farft we were 
forced to melt the beer, for there was {carce 
any unfrozen beer in the barrel: but in that 
thick yeaft, that was unfrozen, lay the 
ftrength of the beer, fo that it was too ftrong 
to drink alone, and, that which was frozen’ 
tafted like water; and being melted, we 
mixed one with the other, and fo drank it ; 
* butjit had neither ftrength nor tafte.’ 

Anp on this occafion I remember, that 
having, the laft very fharp winter, purpofely 
tried to freeze, among other liquors, fome beer 
moderately ftrong, in glafs-veffels, with frow 
and falt, I abferved, that there came out of the 
neck a certain thick fubftance, which, it feems, 
was much better able than the reft of the li- 
quor (that I found turned into ice) to refift a 
froft ; and which, by its colour and confiftence, 
feemed manifeftly enough to beyeaft; whereat, 
I confefs, I fomewhat marvelled, becaufe I did 
not either difcern by the tafte, or find by en- 
quiry, that the beer was at all too new, to be 
very fit to be drank. I might confirm the 
Dutchmen’s relation, by what happened a while 
fince to a near friend of mine, who complained 
to me, that having brewed fome beer or ale 
for his own drinking in Holland (where he then 
dwelt) the keennefs of the late bitter winter 
froze the drink, fo as to reduce it into ice, and 
a {mall proportion of a very ftrong and fpiri- 
tuous liquer. But I muft not entertain you 
any longer concerning cold, not only becaufe 
you may think I have but loft my way into 
a theme, which does not directly belong to 
my prefent undertaking; but becaufe I have al- 
ready enlarged my felf too much, upon the 
firft confideration I propofed, though it ap- 
pears fo much a paradox, that it feemed to re~ 
quire, that I fhould fay much to keep it from 
being thought a meer extravagance : yet fince 
I undertook but to make the common affump- 
tion of our Chymifts and Ariftotelians appear 
queftionabie, I hope I have fo performed that 
tafk, that I may now proceed to my following 
confiderations, and infift lefs on them than J 
have done on the firft. 
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PART II. 


oh E fecond confideration I defire to 
have notice taken of, is this; that it 
is not fo fure, as both Chymifts and 
Ariftotelians are wont to think it, that every 
feemingly fimilar or diftinét fubftance, that is 
feparated from a body by the help of the fire, 
was pre-exiftent in it, as a principle or element 
of it. 

Taat .I may not make this paradox a 
greater than needs muft, I will firft briefly 
explain what the propofition means, before 
I proceed to argue for it. 

Anp, I fuppofe, you will eafily believe, that 
I do not mean, that any thing is feparable from 
a body by fire, that was not materially pre- 
exiftent in it: for it far exceeds the power of 
meerly natural agents, and confequently of 
the fire, to produce anew fo much as one atom 
of matter, which they can but modify and al- 
ter, not create; which is fo obvious a truth, 
that almoft all fects of philofophers have de- 
nied the power of producing matter to fecond 
caufes, and the Epicureans and fome others 
have done the like, in reference to their gods 
themfelves. 

Nor does the propofition peremptorily de- 
ny, but that fome things obtained by the fire 
from a mixed body may have been more than 
barely materially pre-exiftent in it; fince there 
are concretes, which before they be expofed to 
the fire, afford us feveral documents of their 
abounding, fome with falt, and others with 
fulphur. For it will ferve the prefent turn, if 
it appear, that divers things obtained from a 
mixed body expofed to the fire were not 
its ingredients before; for, if this be made 
to appear, it will be rational enough to fuf- 
pect, that chymifts may deceive themfelves, 
and others, in concluding refolutely and uni- 
verfally, thofe fubftances to be the elementary 
ingredients of bodies barely feparated by the 
fire, of which it yet may be doubted, whe- 
ther there be fuch or no; at leaft till fome 
other argument, than that drawn from the 
analyfis, be brought to refolve the doubt. 

Tuat then, which I mean by the propo- 
fition I am explaining, is, that it may with- 
out abfurdity be doubted, whether or no the 
differing fubftances obtainable from a concrete 
diffipated by the fire were fo exiftent in it, in 
that form (at leaft, as to their minute parts) 
wherein we find them, when the analyfis is 
over, that the: fire did only disjoin and extri- 
cate the corpufcles of one principle from thofe 
of the other, wherewith before they were 
blended. 

Hiavinc thus explained my propofition, I 
fhall endeavour to do two things, to prove it ; 
the firft of which is to fhew, that fuch fubftan- 
ces, as chymifts call principles, may be produced 


de novo (as they fpeak.) And the other is to 
make it probable, that by the fire we may 
actually obtain from fome mixed bodies fuch 
fubftances, as were not, in the newly-expound- 
ed fenfe, pre-exiftent in them. 

To begin then with the firft of thefe, I 
confider, that if it be as true, as it is probable, 
that compounded bodies differ from one ano- 
ther but in the various textures refulting 
from the bignefs, fhape, motion, and contri- 
vance of their {mall parts, it will not be irra- 
tional to conceive, that one and the fame par- 
cel of the univerfal matter may, by various 
alterations and contextures, be brought to de- 
ferve the name, fometimes of a fulphureous, 
and fometimes of a terrene, or aqueous body. 
And this I could more largely explicate, but 
that our friend Mr. Boyle has promifed us 
fomething about qualities, wherein the theme 
I now willingly refign him, will, I queftion 
not, be ftudioufly inquired into. Wherefore, 
what I fhall now advance in favour of what I 
have lately delivered, fhall be deduced from 
experiments made divers years fince. The 
firft of which would have been much more 
confiderable, but that by fome intervening ac- 
cidents I was neceffitated to lofe the beft time 
of the year, for a trial of the nature of that I 
defigned ; it being about the middle of May, 
before I was able to begin an experiment, 
which fhould have then been two months old; 
but fuch as it was, it will not, perhaps, be im- 
pertinent to give you this narrative of it. At 
the time newly mentioned, I caufed my gar- 
dener (being by urgent occafions hindered from 
being prefent my felf) to dig out a convenient 
quantity of good earth, and dry it well in an 
oven, to weigh it, to put in an earthen-pot 
almoft level with the furface of the ground, 
and to fet in it a felected feed, he had before 
received from me, for that purpofe, of {quafh, 
which is an Indian kind of pompion, that 
grows apace; this feed I ordered him to water 
only with rain or fpring-water. I did not, 
(when my occafions permitted me to vifit it) 
without delight behold how faft it grew, 
though unfeafonably fown; but the haftening 
winter hindered it from attaining any thin 
near its due and wonted magnitude, (for 4 
found the fame autumn, in my garden, fome 
of thofe plants, by meafure, as big about as my 
middle) and made me order the having it taken 
up; which about the middle of Odtoder was 
carefully done by the fame gardener, who a 
while after fent me this account of it: I have 
weighed the pompion with the fialk and leaves, 
all which weighed three pound wanting a quar-~ 
ter; then I took.the earth, baked it as formerly, 
and found it juft as much as I did at fir, which 
made me think, I bad not dried it fufficiently. 

Then 
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then I put it into the oven twice more, after the 
bread was drawn, and weighed it the fecond 
time, but found it fhrink little or nothing. 

But to deal candidly with you, Eleutherius, 
I mutt hot conceal from you the event of ano- 
ther experiment of this kind made this prefent 
fummer, wherein the earth feems to have been 
much more wafted ; as may appear by the fol- 
lowing account, lately fent me by the fame 
gardener, in thefe words: To give you an ac- 
count of your cucumbers, I have gained two in- 
different fair ones, the weight of them 1s ten 
pound and ahalf, the branches with the roots 
weighed four pounds wanting two ounces; and 
when I had weighed them, I took the earth, and 
baked it in feveral {mall earthen difhes in an oven; 
and when Ihad fo done, I found the earth want- 
ed a pound and a half of what it was formerly 5 
yet I was not fatisfed, doubting the earth was 
not dry: I put it into an oven the fecond time, 
(after the bread was drawn,) and after I bad 
taken it out and weighed it, I found it to be the 
fame weight. So I fuppofe there was no moifture 
left in the earth. Neither do I think, that the 
‘pound and half, that was wanting, was drawn 
away by the cucumber, but a great part of it, 
an the ordering, was in duft (and the like) wafted: 
(the cucumbers are kept by themfelves, left you 
‘foould fend for them.) But yet in this trial, 
Eleutherius, it appears, that though fome of 
the earth,.or rather the diffoluble falt harboured 
in it; were wafted, the main body of the plant 
eonfifted of tranfmuted water. And I might 
add, that a year after I caufed the formerly 
mentioned experiment, touching large pom- 
pions, to be reiterated, with fo good fuccefs, 
that if my memory does not much mif-inform 
me, it did not only much furpafs any, that I 
made before, but feemed ftrangely to conclude 
what I am pleading for ; though (by reafon, 
I have unhappily loft the particular account 
my gardener writ me up of the circumftances) 
J dare not infift upon them. The like experi- 
ment may be as conveniently tried with the 
feeds of any plant, whofe growth is hafty, and 
its fize bulky. If tobacco willin thefe cold cli- 
mates grow well in earth undunged, it would 
not be amifs to make a trial with it; for it is 
an annual plant, that arifes where it profpers, 
fometimes as high as a tall man, and I have 
had leaves of it in my garden, near a foot and 
a half broad. - But the next time I try this ex- 
periment, it fhall be with feveral feeds of the 
fame fort, in the fame pot of earth, that fo the 
event may be the more confpicuous. But, 
hecaufe every body has not conveniency of 
time and place for this experiment neither, I 
made, in my chamber, fome fhorter and -more 
expeditious trials. I took a top of fpearmint, 
about an inch long, and put it into a good phial 
full of fpring water, fo as the upper part of 
the mint was above the neck of the glafs, and 
the lower part immerfed in the water; within 
a few days this mint began to fhoot forth roots 
into the water, and to difplay its leaves, and 
afpire upwards ; and in a fhort time it had 
numerous roots and leaves, and thefe very 
{trong and fragrant of the odour of the mint ; 
rie the ee of my- chamber, as I fuppofe, 

OL. 


killed the plant, when it was grown to have a 
pretty thick ftalk, which with the various and 
ramified roots, which it fhot into the water as 
if it had been earth, prefented in its tranfparent 
flower-pot a fpectacle not unpleafant to be- 
hold. The like I tried with {weet-marjoram ; 
and I found the experiment fucceed alfo, though 
fomewhat more flowly, with balm and peni- 
royal, to name now no other plants. And 
one of thefe vegetables, cherifhed only by wa- 
ter, having obtained a competent growth, I 
did; for trial’s fake, caufe to be diftilled in a 
{mall retort, and thereby obtained fome phlegm, 
a little empyreumatical fpirit, a {mall quantity 
of aduft oil, and a caput mortuum ; which ap- 
pearing to be acoal, I concluded it to confitt 
of falt and earth: but the quantity of it was fo 
{mall, that I forbore to calcine it. The water 
I ufed to nourifh this plant was not fhifted 
nor renewed ; and I chofe {pring-water rather 
than rain-water, becaufe the latter is more 
difcernably a kind of wxe7<euiz, which, though 
it be granted to be freed from groffer mix- 
tures, {eems yet to contain in it, befides the 
fteams of feveral bodies wandering in the air, 
which may be fuppofed to impregnate it, a 
certain fpirituous fubftance, which may be ex- 
tracted out of it, andis by fome miftaken for 
the fpirit of the world corporified, upon what 
grounds, and with what probability, I may 
elfewhere, perchance, but muft not now, dif- 
courfe to you. . 

Bur perhaps I might have faved a great 
part of my labour. For I find, that Helmont. 
(an author more confiderable for his experi- 
ments, than many learned men are pleafed to 
think him) having had an opportunity to pro- 
fecute an experiment much of the fame nature 
with thofe I have been now {peaking of, for 
five years. together, obtained at the end of 
that time fo notable a quantity of tranfinuted 
water, that I fhould fcarce think it fit to have 
his experiment, and mine mentioned together, 
were it not, that the length of time requifite 
to this may deter the curiofity of fome, and 
exceed the leifure of others; and partly, that 
fo paradoxical a truth, as that, which thefe ex- 
periments feem to hold forth, needs to be 
confirmed by more witnéffes than one, efpeci- 
ally fince the extravagancies and untruths, to be 
met with in Helmont’s treatife of the magnetic 
cure of wounds, have made his teftimonies 
fufpected in-his other writings; though as to 
fome of the unlikely matters of fact he delivers 
in them, I might fafely undertake to be his 
compurgator. But that experiment of his, 
which I was mentioning to you, he fays, was 
this: he took 200 pound of earth dried in 
an oven, and having put it into an earthen vef- 
fel, and moiftened it with rain-water, he planted 
in itthe trunk of a willow-tree of five pound 
weight; this he watered, as need required, 
with rain or with diftilled water; and to keep 
the neighbouring earth from getting into the 
veffel, he employed a plate of iron tinned over 
and perforated with many holes. Five years 
being effluxed, he took outthe tree, and weigh- 
ed it, and (with computing the leaves, that fell 
during four autumns) he found it to weigh 
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169 pound, and about three ounces. — And 
having again dryed the earth it grew in, he 
found it wantof its former weight of 200 pound, 
about a couple only of ounces; fo that 164. 
pound of the roots, wood, and bark, which 
conftituted the tree, feem to have fprung from 
the water. And though it appears not, that 
Helmont had the curiofity to make any analy- 
fis of this plant, yet what I lately told you I 
did to one of the vegetables I nourifhed with 
water only, will I fuppofe keep you from 
doubting, that if he had diftilled this tree, it 
would have afforded him the like diftinét fub- 
{tances as another vegetable of the fame kind. 
I need not fubjoin, that I had it alfo in my 
thoughts to try, how experiments, to the fame 
purpofe with thofe I related toryou, would fuc- 
ceed in other bodies than vegetables, becaufe 
importunate avocations having hitherto hinder- 
ed me from putting my defign in practice, | 
can yet fpeak but conjecturally of the fuccefs: 
but the beft is, that the experiments already 
made and mentioned to you need not the af- 
{iftance of new ones, to verify as much, as my 
prefent talk makes it concern me to prove by 
experiments of this nature. 

Owe would fufpeét (fays Eleutherius after 
his long filence) by what you have been dif- 
courfing, that you are not far from He/mont’s 
opinion about the origination of compound 
bodies, and perhaps too diflike not the argu- 
ments, which he imploys to prove it. 

Wauat Helmontian opinion, and what ar- 
surhents do you mean? (afks Carneades) 

Wuar you have been newly difcourfing 
(replies Eleutherius) tells us, that you cannot 
but know, that this bold and acute Spagyrift 
{cruples not to affert, that all mixt bodies {pring 
{rom one element; and that vegetables, ani- 
mals, marchafites, ftones, metals, ec. are 
materially but {imple water difguifed into thefe 
various forms, by the plaftick or formative ver- 
tue of their feeds. Andas for his reafons, you 
may find divers of them fcattered up and down 
his writings; the confiderableft of which feem 
to be thefe three; the ultimate reduction of 
mixt bodies into infipid water, the vieciffitude 
of the fuppofed elements, and the production 
of perfeétly mixt bodies out of fimple water. 
And firft he affirms, that the fal circulatus Pa- 
racelfi, or his liquor alkaheft, does adequately 
refolve plants, animals, and minerals into one 
liquor or more, aceording to their feveral in- 
ternal difparities of parts, (without capat mor- 
tuum, or the deftruction of their ferninal ver- 


tues;) and that the alkaheft being abftracted: 
from thefe liquors in the fame weight and vir- 


tue wherewith it diffolved them, the liquors 
may by frequent cohabations from chalk or 
fome other idoneous matter, be tatally deprived 
of their feminal endowments, and return at 
laft to their firft matter, infipid water: fome 
other ways he propofes here and there to diveft 
fome particular bodies of their borrowed fhapes, 
and make them remigrate to their firft fimpli- 
city. The fecond topick, whence He/mont 
draws his arguments, to prove water to be the 
material caufe of mixt bodies, I told you was 


this, that the other fuppofed elements may be: 


I 


tranfmuted into one another. But the exper- 
ments by him here and there produced on 
this occafion are fo uneafyto be made and to 
be judged of, that I fhall not infift on them; 
not to mention, that if they were granted to 
be true, his inference from them is fomewhat 
difputable. And therefore I fhall pafs on to 
tell you, that as, in his firft argument, our 
paradoxical author endeavours to prave water 
the fole element of mixt bodies, by their ulti- 
mate refolution, when by his alkaheft, or fome 
other conquering agent, the feeds have been 
deftroyed, which difguifed them; or when by 
time thofe feeds are wearied, or exantlated, or 
unable to act their parts upon the ftage of 
the univerfe any longer; fo in his third argu- 
ment he endeavours to evince the fame conclu- 
fion, by the conftitution of bodies, which he 
afferts to be nothing but water fubdued by fe- 
veral virtues. Of this he gives here and there 
in his writings feveral inftances, as to plants 
and animals; but divers of them being: difficult 
either to be tried or to be underftood, and o- 
thers of them being not altogether unobnoxious 
to exceptions, I think you have fingled out 
the principal and lefs queftionable experiment, 
when you lately mentioned that of the willow- 
tree. And having thus, continues Elexztherius, 
to anfwer your queftion, given you a fum- 
mary account of what, Iam confident, you 
know better than I do, I fhall be very glad to 
receive your fenfe of it, if the giving it me will 
not too much divert you from the profecu- 
tion of your difcourfe. 

Tuart if (replies Carneades) was not need- 
lefsly annexed: for thoroughly to examine fuch, 
an hypothefis and fuch arguments, would re- 
quire fo many confideratians, and comfequently 
fo much time, that I fhould not now have the 
leifure to perfect fuch a digreffion, and much 
lefs to finifh my principal difcourfe. Yet thus 
much I fhall tell you at prefent, that you need 
not fear my rejecting this opinion for its novel- 
ty; fince, however the Helmontians may, in 
compliment to their mafter, pretend it to be a 
new difcovery, yet though the arguments be 
for the moft part his, the opinion it felf is very 
antient: for Diogenes Laertiusand divers other 
authors fpeak of Thales, as the firft among 
the Grecians, that made difquifitions upon na- 
ture. And of this Thales, I remember, Tully pe naw 
informs us; that he taught all things were at Deorum. 
firft made of water. And it feems by Plutarch 
and ‘Fuftin Martyr, that the opinion was an- 
cienter than he: for they tell us, that he ufed 
to defend his tenet by the teftimony of Homer, 
Anda Greek author, the fcholiaft of Apollonius, 
upon thefe words, 


"EE iAvG@> eGadsnoe xpov urn, Argonaut. 
The earth of flime was made, 4 


affirms (out of Zezo) that the chaos, whereof 
all things were made, was, according to Hefod, 
water; which, fettling firft, became flime, 
and then condenfed into folid earth. And the 
fame opinion abourthe generationof flime feems 
to have been entertained by Orpheus, out of 
whom one of the ancients cites this teftimony, Athena- 
"Ex goras. 
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"Ex te UdarG irvs xarént 
Of water fime was made. 


It feems alfo by what is deliveredin * Straboout 
of another author concerning the Indians, that 
they likewife held, that all things had differing 
beginnings, but that, of which the world was 
made, was water. And the like opinion has 
been by fome of the ancients afcribed to the 
Phenicians, from whom TAa/es himfelf is con- 
ceived to have borrowed it; as probably the 
Greeks did much of theology, and, as I am 
apt to think, of their philofophy too; fince the 
devifing of the atomical hypothefis commonly 
aferibed to Leucippus and his difciple Democri- 
{us is by learned men attributed to one Mo/- 
chus.a Phenician. And poffibly the opinion 
is yet ancienter than fo; for itis known, that 
the Phenicians borrowed moft of their learning 
from the Hebrews. And among thofe, that 
acknowledge the books of Mo/es, many have 
been inclined to think water to have been the 
primitive and univerfal matter, by perufing the 
beginning of Genefs, where the waters feem 
to be mentioned as the material caufe, not only 
of fublunary compound bodies, but of all thofe, 
that make up the univerfe; whofe component 
parts did orderly, as it were, emerge out of 
that vaft aby{s, by the operation of the fpirit 
of God, whois faid to have been moving him- 
felf, as hatching females do, (as the original 
MDT, Merabephet, is faid to import, and 
itfeemsto fignify, in one of the two other places, 
wherein alone [have met with it in the Hebrew 
bible) upon the face of the waters; which be- 
ing, as may be fuppofed, divinely impregnated 
with the feeds of all things, were by that pro- 
ductive incubation qualified to produce them. 
But you, I prefume, expect, that I fhould dif; 
eourfe of this matter like a naturalift, not a 
philologer. Wherefore I fhall add, to coun- 
tenance Fe/mont’s opinion, that whereas he 
gives not, that I remember, any inftance of 
any mineral body, nor fcarce of any animal; 
generated of water, a French chymift, Mon- 
fieur de Rochas, has prefented his readers an ex: 
periment, which if it were punctually fuch as 
he has delivered it, is very notable. He then, 
difcourfing of the generation of things accord. 
ing to certain chymical and metaphorical no- 
tions (which I confefs are not to me intelligi- 
ble) fets down, among divers {peculations not 
pertinent to our fubject, the following narra- 
tive, which I fhall repeat to you the fenfe of 
in Englith, with as little variation from. the 
fiteral fenfe of the French words, as my me- 
mory will enable me. Having (fays he) di/- 
cerned fuch great wonders by the natural opera- 


. tion uf water, I would knaw wat may be dene 


with it hy art imitating. nature. Wherefore I 
took water, which I well knew not to be compound: 
ed, nor to be mixed with any other thing than 
that fpirit of life (whereof he had fpoken be- 
fore) andwith a heat artificial; continual and pro- 
portionate, I prepared and difpofed it by the aboue 
mentioned graduations of coagulation, cangelation, 


and fixation, until it was turned into earth, which 


earth produced animals, vegetables and minerals. 


J tell not what animals, vegetables and minerals, 
for that is referved for another occafion: but the 
animals did move of themfelves, eat; 8c.— and 
by the true anatomy I made of them, I found, 
that they were compofed of much fulphur, little 
mercury, and lefs falt—The minerals began to 
grow and increafe by converting into their own 
nature one part of the earth thereunto difpofed; 
they were folid and heavy. And by this iruly 
demonftrative fcience, namely chymifiry, I found, 
that they were compofed of much fait, little ful- 
phur, and lefs mercury. | 
Bur (fays Carneades) I have fome fufpi- 
cions concerning this ftrange relation, which 
make me unwilling to declare an opinion of it, 
unlefs I were fatisfied concerning, divers mate- 
rial circumftances, that our author has left un- 
mentioned; though, as for the generation of 
living creatures, both vegetable and fenfitive, 
it needs not feem incredible, fince we find, 
that our common water (which indeed is often 
impregnated with variety of feminal principles 
and rudiments) being long kept in a quiet 
place, will putrify and ftink, and then perhaps 
too, produce mofs and little worms, or other 
infects, according to the nature of the feeds 
that were lurking in it. I muftlikewife defire 
you to take notice, that as He/mont gives us no 
inftance of the production of minerals out of 
water, fo the main argument, that he employs 
to prove, that they and other bodies may be 
refolved into water, is drawn from the opera- 
tions of his alkaheft, and confequently cannot 
be fatisfaétorily examined by you and me. 
YET certainly (fays Eleutherius) you cannot 
but have fomewhat wondered as well as I} to 
obferve, how great a fhare of water goes to the 
making up of divers bodies, whofe difeuifes 
promife nothing near fo much. The-diftilla- 
tion of eels, though it yielded me fome oil, 
and {pirit, and volatile falt, befides the caput 
mortuum, yet were all thefe fo difproportionate 
to the phlegm, that came fromthem, (and in 
which at firft they boiled as in a pot of-water) 
that they feemed to have been nothing but 
coagulated phlegm ; which does likewife ftrange- 
ly abound 1m vipers, though they are efteemed 
very hot im operation, and-willin a convenient 
air jurvive fome days the lofs of their heads 
and hearts, fo vigorous istheir vivacity. Man’s 
blood it felf, as fpirituous and as elaborate a 
liquor as it is reputed, doesfoabound in phlegm, 
that, the other day, diftilling fome of it on 
purpofe to try the experiment (as I had for- 
merly donein deer’s blood) out of about feven 
ounces and a half of pure blood we drew near 
fix ounces of phlegm, before any of the more 
operative principles began to arife and invite 
us tachange the receiver. vAnd to fatisfy my 
felf, that fome of thefe animal phlezms were 
void enough of fpirit to deferve that name; I 


would not content my felf to tafte them orily, . 


but fruitlefsly poured.on them acid liquors, to 
try if they contained any volatile falt or fpirit, 
which (had there been any-there) would pro- 
bably have difcovered it felfby making an ebul- 


lition with the afrufed liquor. And now I 
mention corrofive {pirits, I:am minded to in- 
fori 


* Univerferum rerum primordia diverfa eff, faciendi autem mundi initium aquam, Strabo Geograph. Lib. 15. circa medium. 
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form you, that though they feem to be nothing 
elfe but fluid falts, yet they abound in water, 
as you may obferve, if either you-entangle, 
and fo fix their faline part, by making them 
corrode fome idoneous body, or elfe if you 
mortify it with a contrary falt; as 1 have very 
manifeftly obferved in the making a medicine 
fomewhat like He/moni?s Balfamus Samech, with 
diftilled vinegar inftead of fpintt of wine, where- 
with he prepare it. For you would {carce believe 
(what [have lately obferved) that of that acid 
{pirit, the falt of tartar, from whichit is diftilled, 
will, by mortifying and retaining the acid falt, 
turn into worthlefs phlegm near twenty times 
its weight; before it be fo fully impregnated as 
to rob no more diftilled vinegar of its falt. 
And though fpirit of wine exquifitely rectified 
feem of all liquors to be the moft free from 
water, it being fo igneous, that it will flame 
all away without leaving the leaft drop behind 
it, yet even this fiery liquor is by He/mont not 
improbably affirmed, in cafe what he relates be 
true, to be materially water, under a fulphu- 
reous difguife: for according to him, in the 
making that excellent medicine, Paracelfus his 
Balfamus Samech, (which is nothing but fal 
fartari dulcified, by diftilling from it fpirit of 
wine till the falt be fufficiently glutted with its 
fulphur, and till it fuffer the liquor to be drawn 
off, as {trong as it was poured on) when the 
falt of tartar from which it is diftilled hath re- 
tained, or deprived it of the fulphureous parts 
of the{pirit of wine, the reft, which is incom- 
parably the greater part of the liquor, will re- 
migrate into phlegm. I added that claufe [Jz 
cafe what he relates be true] becaufe I have not 
as yet fufficiently, tried it my felf. But not 
only fomething of experiment keeps me from 
thinking it, as many chymifts do, abfurd, 
(though I have, as wellas they, in vain tried it 
with ordinary falt of tartar) but befides that 
Helmont otten relates it, and draws confequen- 
ces from it; a perfon noted for his fobernefs 
and fkillin {fpagyrical preparations, having been 
afked by me, whether the experiment might 
not be made to fucceed, if the falt and fpirit 
were prepared, according to a way {fuitable to 
my principles, he affirmed to me, that he had 
that way, I propofed, made Helmont’s experi- 
ment fucceed very well, without adding any 
thing to the falt and fpirit. But our way is 
neither fhort nor eafy. 

I Have indeed (fays Carneades) fometimes 
wondered to fee, how much phlegm may be ob- 
tained from bodies by the fire. But concern- 
ing that phlegm I may anon have occafion to 
note fomething, which I therefore fhall not 
now anticipate. Butto return to the opinion of 
Thales, and of Helmont, | confider, that fup- 
pofing the alkaheft could reduce all bodies into 
water, yet whether that water, becaufe infipid, 
muft be elementary, may not groundlefsly be 
doubted: for Iremember the candid and elo- 
quent Petrus Laurembergius, in his notes upon 
Sala’s aphorifms, affirms, that.he faw an infipid 
menftruum, that was a powerful diffolvent, and 
(if my memory does not much mif-inform me) 
could diffolve gold. And the water, which 
may be drawn from quickfilver without addi- 


tion, though it be almoft taftelefs, you will, ! 
believe, think of a differing nature from fimple 
water, efpecially if you digeft in it appropriated 
minerals. To which I fhall add but this, that 
this confideration may be further extended. 
For I fee no neceffity to conceive, that the 
water mentioned in the beginning of Genejis, 
as the univerfal matter, was fimple and ele- 
mentary water; fince though we fhould fup- 
pofe it to have been an agitated congeries or 
heap confifting of a great variety of feminal 
principles and rudiments, and of other cor- 
pufcles fit to be fubdued and fafhioned by them, 
it might yet be a body fluid like water, in cafe 
the corpufcles, it was made up of, were by their 
Creator made {mall enough, and put into fuch 
an actual motion, as might make them glide 
along one another. And as we now fay, the 
fea confifts of water, (notwithftanding the fa- 
line, terreftrial, and other bodies mingled with 
it,) fuch a liquor may well enough be called 
water, becaufe that was the greateft of the 
known bodies, whereunto it was like ; though, 
that a body may be fluid enough to appear a 
liquor, and yet contain corpuicles of a very 
differing nature, you will cafily believe, if you 
but expofe a good quantity of vitriol in a 
{trong veffel to acompetent fire, For although 
it contains both aqueous, earthy, falmne, ful- 
phureous, and metalline corpufcles, yet the 
whole mafs will at firft be fluid like water, 
and boil like a feething-por. 

I Micur eafily (continues Carneades) en- 
large my felf on fuch confiderations, if I were 
now obliged to give you my judgment of the 
Thalefian and Helmontian hypothefis. But, 
whether or no we conclude, that all things 
were at firft generated of water, I may deduce 
from what I have tried concerning the growth 
of vegetables, nourifhed with water, all that I 
now propofed to my felf or need at prefent to 
prove; namely, that falt, fpirit, earth, and 
even oil (though that be thought of all bodies 
the moft oppofite to water) may be produced 
out of water; and confequently, that a Chy- 
mical principle, as well as a Peripatetick ele- 
ment, may (in fome cafes) be generated anew, 
or obtained from fuch a parcel of matter, as was 
not endowed with the form of fuch a prin- 
ciple or element before. 

Anp having thus, Eleutherius, evinced, 
that it is poffible, that fuch fubftances as thofe, 
that chymifts are wont to call their sria prima, 
may be generated anew; I muft next endea- 
vour to make it probable, that the operation 
of the fire does actually (fometimes) not only 
divide compounded bodies into fmall parts, 
but compound thofe parts after a new manner: 
whence confequently, for aught we know, 
there may emerge as well faline and fulphure- 
ous fubftances, as bodies of other textures. 
And, perhaps, it will affift us in our inquiry 
after the effects of the operations of the 
fire upon other bodies, to confider a little, 
what it does to thofe mixtures, which be- 
ing productions of the art of man, we 
beft know the compofition of. You may 
then be pleafed to take notice, that though 
foap is made up by the foap-boilers of oil or 
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ereafe, and falt, and water diligently incorpo- 
rated together; yet if you expofe the mafs 
they conftitute to a gradual fire in a retort, 
ou fhall then indeed make a feparation, but 
not of.the fame fubftances, that were united 
into foap, but of others ofa diftant and yet 
not an elementary nature, and efpecially of an 
oil very fharp and foetid, and of a very differ- 
ing quality from that, which was imployed to 
make the foap. So, if you mingle in a due 
proportion, fal armoniac with quick-lime, 
and diftil them by degrees of fire, you fhall 
not divide the.fal armoniac from the quick: 
lime, though the one be a volatile, and the 
other a ‘fixed fubftance, but that, which will 
afcend, will be a fpirit much more fugitive, . pe- 
netrant, and ftinking, than fal armoniac; and 
there will remain with the quick-lime all, or 
very near all the fea-falt, that concurred to 
make up the fal armoniack; concerning which 
fea-falt I fhall, to fatisfy you how well it was 
united to the lime, inform you, that I have, 
by making the fire at length very vehement, 
¢aufed both the ingredients to melt in the re- 
tort itfelf into one mafs, and fuch maffes are 
apt to relent in the moift air. If it be here 
objected, that thefe inftances are taken from 
faétitious cancretes, which aremore compounded 
than thofe, which nature produces; I fhallreply, 
that befides that I have mentioned them as 
much to illuftrate what I propofed, as to 
proveit; it will be difficult to evince, that na- 
ture herfelf does not make decampounded bo- 
dies; I mean, mingle together fuch mixt bo- 
dies, as are already compounded of elementary, 
or rather of more fimple ones. For vitriol 
(for inftance) though I have fometimes taken 
it out of mineral earths, where nature had 
without any affiftance of art prepared it to my 
hand, is really, though chymifts are pleafed 
to reckon it among falts, a decompounded bo- 
dy, confifting (as I fhall have occafion to declare 
anon) of a terreftrial fubitance, of a metal, and 
alfo of at leaft one faline body, of a peculiar, and 
not elementary nature. And we feealfoin ani- 
mals,. that. their blood may be compofed of 
divers very differing mixt bodies, fince we 
find it obferved, that divers fea-fow! tafte rank 
ofthe fifh, on which they ordinarily feed; 
and Hippocrates himfelf obferves, that a child 
may be purged by the milk of the nurfe, if 
fhe have taken elaterium; which argues, that 
the purging corpufcles of the medicament con- 
cur to make up the milk of the nurfe; and 
that white liquor is generally by -phyficians 
fuppofed to be but blanched and altered blood. 
And I remember I have obferved, not far 
from the/gs, that at a certain time of the 
year the butter of that country was very offen- 
five toftrangers, by reafon of the rank tafte of 
a certain herb, whereon the cows were then 
‘wont plentifully to feed. But (proceeds Car- 
neades) to give you inftances of another kind, 
to fhew, that things may be obtained by -the 
fire froma mixt body, that were not pre-exif- 
tent in it, Jet me remind you, that from many 
vegetables there may without any addition be ob- 
tained glafs; a body, whish I prefume you 
~ ac ey was pre-exiftent in it, but pro- 
ox. I. 


duced by the fire. To which I ‘fhall add 
but this one example more, namely, that 
by a certain artificial way of handling quick- 
filver, you may without addition feparate from 
it at leaft a fifth, or fourth part of clear liquor ; 
which, with an ordinary Peripatetick, would 
pafs for water, and which a vulgar chymift 
would not fcruple to call phlegm, and which, 
for aught I have yet feen or heard, is not re- 
ducible into mercury again, and confequently 
is more than a difguife of it. Now, befides 
that divers chymifts will not allow mercury 
to have any, or at leaft any confiderable 
quantity of either of the ignoble ingredients, 
earth and water ; befides this, I fay, the great 
ponderoufnefs of quickfilyer makes.it very un- 
likely, that it can have fo much water in it, as 
may be thus obtained from it, fince mercury 
weighs twelve or fourteen times as much as 
water of the famebulk. Nay, for a further 
confirmation of this argument, I will add this 
ftrange relation, that two friends of mine, the 
one a phyfician, and the other a mathematician, 
and both of them perfons of unfufpected credit, 
have folemnly affured me, that after many 
trials, they made to reduce mercury into wa- 
ter, in order to a philofophical work, upon 
gold (which yet, by the way, I know proved 
unfuccefsful) they did once, by divers cohoba- 
tions reduce a pound of quicikfilver into almoft 
a pound of water, and this, without the addi- 
tion of any other fubftance, but only by prel- 
fing the mercury by a fkilfully managed fire, 
in purpofely contrived veffels. But of thefe 
experiments, our friend, (fays Carneades, point- 
ing at the Regifter of this dialogue) will, per- 
haps, give you a more particular account, than 
it is neceffary for me to do; {ince what I have 
now faid, may fufficiently evince, that the fire 
may fometimes as well alter bodies as divide 
them, and by it we may obtain from a mixed 
body, what was not pre-exiftent in it. And 
how are we fure, that in no other body, what we 
call phlegmis barely feparated, not produced 
ed by the action of the fire? fince fo many other 
mixed bodies are of a much lefs conftant, and 
more alterable nature, than mercury (by many 
tricks it is wont to put upon chymifts, and, 
by the experiments I told you of, about an 
hour fince,) appears to be. But, becaufe I fhall 
ere long have occafion to refume into con- 
fideration the power of the fire to produce 
new concretes, I fhall no longer infift on this 
argument at prefent: only I muft mind you, 
that. if you will not difbelieve Helmont’s rela- 
tions, you muft confefs, that the ria prima 
are neither ingenerable, nor incorruptible fub- 
ftances ; fince by his alkaheft fome of them 
may be produced of bodies, that were before 
of another denomination; and by the fame 
powerful menftruum .all of them may be re- 
duced into infipid water. 

Here Carueades was about to pafs on to 
his third confideration, when Eleuthetius be- 
ing defirous to hear what he could fay, to clear 
his fecond general confideration from being re- 
pugnant to what he feemed to think the true 
theory ‘of miftion, prevented him, by telling 
him, I fomewhat wonder, Carweades, that you, 
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who are in fo many points unfatisfied with the 
Peripatetick opinion touching the elements 
and mixed bodies, fhould alfo feem averfe to 
that notion touching the manner of muiftion, 
wherein the chyimifts (though perhaps without 
knowing, that they do fo) agree with moft o 
the antient philofophers, that preceded Ariftotle ; 
and that for reafons fo confiderable, that divers 
modern naturalifts and phyficians, in other 
things unfavourable enough to the Spagyrifts, 
do in this cafe fide with them againft the com- 
mon opinion of the fchools. If you fhould 
afk me (continues Eleutherius) what reafons I 
mean? I fhould partly by the writings of 
Sennertus and other learned men, and partly 
by my own thoughts, be fupplied with more, 
than it were at prefent proper for me to infift 
largely on. And therefore, I fhall mention 
only, and that briefly, three or four. Of thefe, 
I fhall take the firft, from the ftate of the con- 
troverfy it felf, and the genuine notion of 
miftion, which, though much intricated by the 
{choolmen, I take in fhort to be this: Ariftorle, 
at leaft, as many of his interpreters expound 
him, and asindeed he teaches in fome places, 
where he profeffedly diffents from the ancients, 
declares miftion to be fuch a mutual penetra- 
tion, and perfect union of the cae ele- 
ments, that there is no portion of the mixed 
body, how minute foever, which does not con- 
tain all, and every of the four elements, or in 
which, if you pleafe, all the elements are not. 
And I remember, that he reprehends the 
miftion taught by the ancients, as too flight or 
grofs, for this reafon, that bodies mixed ac- 
cording to their hypothefis, though they ap- 
pear to human eyes, would not appear fuch to 
the acute eyes of alynx, whofe perfecter fight 
would difcern the elements, if they were no 
otherwife mingled, than as his predeceffors 
would have it, to be but blended, not united; 
whereas the ancients, though they did not all 
agree about what kind of bodies were mixed, 
yet they did almoft unanimoufly hold, that in 
a compounded body, though the Mi/cibila, 


’ whether elements, principles, or whatever they 


pleafed to call them, were affociated in fuch 
{mall parts, and with fo much exattnefs, that 
there was no fenfible part of the mafs, but feem- 
ed to be of the fame nature with the reft, and 
with the whole ; yet as to the atoms, or other 
infenfible parcels of matter, whereof each of 
the Mifcibilia confifted, they retained each of 
them its own nature, being but by appofition 
or juxta-pofition united with the reft into one 
body. So that although by virtue of this com- 
pofition the mixed body did, perhaps, obtain 
divers new qualities ; yet ftill the ingredients, 
that compounded it, retaining their own nature, 
were by the deftruction of the compofitum fe- 
parable from each other, the minute parts dif- 
ingaged from thofe of a differing nature, and 
affociated with thofe of their own fort, return- 
ing to be again, fire, earth, or water, as they 
were before they chanced to be ingredients of 
that compofitum. This may be explained 
(continues Eleutherius,) by a piece of cloth 
made of white and black threads interwoven, 
wherein though the whole piece appear neither 
i 


white nor black, but of a refulting colour,’ that 
is grey, yet each of the white and black threads, 
that compofe it, remains what it was before, 
as would appear, if the threads were pulled 
afunder, and forted each colour by it felf. This 


f (purfues Eleutherius) being, as I underftand it, 


the ftate of the controverfy, and the Ariftote- 
lians, after their mafter, commonly defining, 
that miftion is mifcibilium alteratorum unio, that 
feems to comport much better with the opi- 
nion of the Chymifts, than with that of their 
adverfaries; fince, according to that, as the 
newly-mentioned example declares, there is 
but a juxta-pofition of feparable corpufcles, re- 
taining each its own nature ; whereas, according 
to the Ariftotelians, when what they are pleafed 
to call a mixed body, refults from the con- 
courfe of the elements, the Mi/cibika cannot 
fo properly be faid to be altered, as deftroyed, 
fince there is no part in the mixed body, how 
{mall foever, that can be called either fire, or 
air, or water, or earth. 

Nor, indeed, can I well underftand, how 
bodies can be mingled other ways, than as I 
have declared, or, at leaft, how they can be 
mingled, as our Peripateticks would have it. 
For whereas 4riffotle tells us, that, if a drop 
of wine be put into ten thoufand meafures of 
water, the wine bemg overpowered by fo vaft 
a quantity of water, will be turned into it, he 
{peaks, to my apprehenfion, very improbably. 
For, though one fhould add to that quantity of 
water as many drops of wine, as would a 
thoufand times exceed it all, yet, by his rule, 
the whole liquor fhould not be a crama, a mix- 
ture of wine and water, wherein the wine would 
be predominant, but water only; fince the 
wine being added but by a drop: at a time, 
would ftill fall into nothing but water, and 
confequently would be turned into it. And, 
if this would hold in metals too, it were a rare 
fecret for goldfmiths, and refiners; for by 
melting a mafs of gold, or filver, and by but 
cafting into it lead or antimony, grain after 
grain, they might at pleafure, within a rea- 
fonable compafs of time, turn whaé quantity 
they defire, of the ignoble into the noble me- 
tals. And, indeed, fince a pint of wine, and 
a pint of water, amount to about a quart of 
liquor, it feems manifeft to fenfe, that thefe 
bodies do not totally penetrate one another, 
as one would have it; but, that each retains its’ 
own dimenfions; and confequently, that they 
are, by being mingled, only divided into mi- 
nute bodies, that do but touch one another 
with their furfaces, as do the grains of wheat, 
rye, barley, &@c. in a heap of feveral forts of 
corn. And unlefs we fay, that as when one 
meafure of wheat, for inftance, is blended with 
a hundred meafures of barley, there happens 
only a juxta-pofition and fuperficial contact 
betwixt the grains of wheat, and as many or 
thereabouts of the grains of barley; fo, when 
a drop of wine is mingled with a great deal of 
water, there is but an appofition of fo many 
vinous corpufcles to a correfpondent number 
of aqueous ones: unlefs I fay, this be faid, I 
fee not how that abfurdity will be avoided, 
whereunto the Stoical notion of miition = 
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Ty by ovfyveis, or confufion) was liable, ac- 
cording to which the leaft body may be co- 
extended with the greateft: fince in a mixt 
body, wherein, before the elements were min- 
gled, there was, for inftance, but one pound 
of water to ten thoufand of earth, yet accord- 
ing to them there mutt not be the leaft part of 
that compound, that confifted not as well of 
earth, as water. But I infift, perhaps, too 
long, (fays Eleutherius) upon the proofs afford- 
ed me by the nature of miftion: wherefore I 
will but name two or three other arguments ; 
whereof the firft fhall be, that, according to 
Ariftotle himfelf, the motion of a mixt body 
follows the nature of the predominant element, 
as thofe, wherein the earth prevails, tend to- 
wards the centre of heavy bodies. And fince 
many things make it evident, that in divers 
mixt bodies the elementary qualities are as well 
active, though not altogether fo much fo, as in 
the elements themfelves ; it feems not reafona- 
ble to deny the actual exiftence of the elements 
in thofe bodies, wherein they operate. 

To which I fhall add this convincing argu- 
ment, that experience manifefts, and 4riftotle 
confeffes it, that the Mi/cibilia may be again 
feparated from a mixt body, as is obvious in 
the chymical refolutions of plants and animals, 
which could not be, unlefs they did aétually re- 
tain their forms in it. For fince, according to 
Ariftotle, and I think according to truth, there 
is but one common mafs of all things, which 
he has been pleafed to call materia prima; and 
fince it is not therefore the matter, but the 
form, that conftitutes and difcriminates things, 
to fay, that the elements remain not ina mixt 
body, according to their forms, but according 
to their matteif, is not to fay, that they remain 
there at all; fince although thofe portions of 
matter were earth and water, &c. before they 
concurred, yet the refulting body being once 
conftituted, may as well be faid to be fimple 
as any’of the elements; the matter being con- 
feffedly of the fame nature in all bodies, and 
the elementary forms being, according to this 
hypothefis, perifhed and abolifhed. 

Anp laftly, and if we will confult chymical 
experiments, we fhall find the advantages of 
‘the chymical doétrine above the Peripatetick 
title little lefs than palpable. or in that ope- 
ration, that refiners call quartation, which they 
employ to purify gold, although three parts of 
filver be fo exquifitely mingled by fufion with 
a fourth part of gold (whence the operation is 
denominated) that the refulting mafs acquires 
feveral new qualities, by virtue of the compo. 
fition, and that there is fcarce any fenfible part 
of it, that is not compofed of both the metals; 
yet if you caft this mixture into aqua fortis, 
the filver will be diffolved in the menftruum, 
and the gold like a dark or black powder will 
fall to the bottom of it, and either body may 
be again reduced into fuch a metal as it was be- 
fore; which fhews, that it retained its nature, 
notwithftanding its being mixt per minima 
with the other. . likewile fee, that though 
one part of pure filver be mingled with eight 
or ten parts, or more, of lead; yet the fire 
will upori the cupel eafily and perfectly. fepa- 


rate them again. And that, which I would 
have you peculiarly confider on this occafion, is, 
that not only in chymical anatomies there is 
a feparation made of the elementary ingredi- 
ents; but that fome mixt bodlies afford a very 
much greater quantity of this or that element 
or principle; than of another; as we fee, that 
turpentine and amber yield much more oil and 
fulphut, than they do water; whereas’ wine, 
which is confeffed to be a perfe€tly mixt body, 
yields but a little inflammable fpirit, or fulphur, 
and not much more earth ; but affords a vatt 
proportion of phlegm or water. Which could 
not be, if, as the Peripateticks fuppofe, every, 
even of the minuteft particles, were of the 
fame nature with the whole, and confequently 
did contain both earth and water, and air, 
and fire. Wherefore as to what Ariftotle princi- 
pally, and almoft only objeéts, that unlefs his 
opinion be admitted, there would be no true: 


and perfect miftion, but only aggregates or — 


heaps of contiguous corpufcles, which, though 
the eye of a man cannot-difcern, yet the eye 
of a lynx might perceive not to be of the. 
fame nature with one another and with their 
totum, as the nature of miftion requires, if 
he do not beg the queftion, and make miftion 
to confift in what other naturalifts deny to be 
requifite to it, yet he, at leaft, objects that as 
a great inconvenience, which I cannot take for 
fuch, till he have brought as confiderable argu. 
ments as I have propofed to prove the contrary; 
to evince, that nature makes other miftions 
than fuch as.I have allowed, wherein the M4i/- 
cibilia are reduced into minute parts, and united 
as far as fenfe can difcern: which if you will 
not grant to be fufficient for a true miftion, he 
mutt have the fame quarrel with nature her felf, 
as with his adverfaries. 

WHEREFORE (continues Eleutherius) I can- 
not but fomewhat marvel, that Carneades fhou'd 
oppofe the doctrine of the chymifts in a par- 
ticular, wherein they do as well agree with his 
old miftrefs, Nature, as diffene trom his old 
adverfary, Ariftotle. 

I Must not (replies Carneades) engage my 
{elf ae prefent to examine throughly the con- 
troverfies concerning miftion: and if there 
were no third thing, but that I were reduced 
to embrace abfolutely and unrefervedly either 
the opinion of Arifotle, or that of the philo- 
fophers, that went before him, I fhould look 
upon the latter, which the chymifts have a- 
dopted, as the more defenfible opinion. But 
becaufe differing in the opinions’ about the ele- 
ments from both parties, I think I can take a 
middle courfe, and difcourfe to you of miftion, 
after a way, that does neither perfectly agree; 
nor perfectly difagree with either: as I will not 
peremptorily define, whether there be not eafes, 
wherein fome phenomena of miftion feem to 
favour the opinion, that the chymifts patrons 
borrowed of the ancients, I fhall only endea- 
vour to fhew you, that there are fome cafes, 
which may keep the doubt, which makes up 
my fecond general confideration, from being 
unreafonable. 

I Sac then freely acknowledge to-you, 
(fays Carneades) that I am not-over-well fatif 
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fied with the doétrine, that is afcribed to Ari/fo- 

tle, concerning miftion; efpecially, fince it 

teaches, that the four elements may againjbe 

feparated from the mixt body ; whereas, if 
they continued not in it, it would not be fo 

much a feparation as a producticn, And | 

think the ancient philofophers, that preceded 
Ariftotle, and chymifts, who have fince received 

the fame opinion, do fpeak of this matter more 

intelligibly, if not more probabiy, than the 
Peripateticks: but though they {peak congru- 
owflly enough to their believing, that there are 
a certain number of primogenial bodies, by 
whofe concourfe all thofe we call mixt are ge- 
nerated, and which, in the deftruction of mixt 
bodies, do barely part company, and reduce 
from one another, juft fuch as they were when 
they came together; yet I, who meet with very 
few opinions, that I can entirely acquiefce in, 
rauft confefs to you, that I am inclined to dif- 
fer, not only from the Ariftotelians, but from 
the old philofophers and the chymifts, about 
the nature of miftion. And if you will give me 
leave, I hall briefly propofe to you my prefent 
notion of it, provided you will look upon it, 
not fo much as an affertion as an hypothefis; 
in talking of which, Ido not now pretend to 
propofe and debate the whole doctrine of muif- 
tion, but to fhew, that it is not improbable, 
that fometimes mingled fubftances may be fo 
ftriGely united, that it doth not by the yfual 
operations of the fire, by which chymrts are 
wont to fuppofe themfelves to have made the 
analyfis of mixt bodies, fufficiently appear, 
that in fuch bodies the Me/cibilsa, that con- 
curred to make them up, do each of them re- 
tain its own peculiar nature; and by the Spa- 
gyrifts fires may be more eafily extricated and 
recovered, than altered; either by a change of 
texture in the parts of the fame ingredient, or 
by an affociation with fome parts of another 
ingredient, more ftriét than was that of the 
parts of this or that Mz/cibzle among themfelves. 
Atthefe words, Eleutherius having preffed him 
to do what he propofed, and promifed to do 
what he defired; 

I ConsipeR then (refumes Carneades) that, 
not to mention thofe improper kinds of miftion, 
wherein homogeneous bodies are joined, as 
when water is mingled with water, or two vel- 
fels full of the fame kind of wine with one 
another, the miftion I am now to difcourfe of 
feems, generally {peaking, to be but an union 
ner minima of any two or more bodies of dif- 
fering denominations; as when afhes and fand 
are colliquated into glafs, or antimony and iron 
into regulus martis, or wine and water are 
mingled, and fugar is diffolved in the mixture. 
Now in this general notion of miftion it does 
not appear clearly comprehended, that the 
Mifcibila or ingredients do in their {mall parts 
fo retain their nature, and remain diftinét in 
the compound, that they may thence by the 
fire be again taken afunder: for though I deny 
not, that in fome miftions of certain perma- 
nent bodies this recovery of the fame ingre- 
dients may be made, yet I am not convinced, 

that it will hold in all, or even in moft, or 
that it is neceffarily deducible from chymical 


experiments, and the true notion of miftion. 
To explain this a little, I affiume, that bodies 


may be mingled, and that very durably, that. 


are not elementary, nor have been refolved 
into elements or principles, that they may be 
mingled; as is evident inthe regulus of colli- 
quated antimony, and iron newly mentioned; 
and in gold coin, which lafts fo many ages; 
wherein generally the gold is allayed by the 
mixture of a quantity, greater or leffer, (in 
our mints they ufe about a 12th part) of either 
filver, or copper, or both. Next, I confider, 
that there being but one univerfal matter of 
things, as it 1s known that the Ariftotelians 
themfelves acknowledge, who call it materia 
prima, (about which neverthelefs I like not all 
their opinions) the portions of this matter feem 
to differ from one another but in certain qua- 
lities or accidents, fewer or more; upon whofe 
account the corporeal fubftance they belong to 
receives its denomination, and is referred to 
this or that particular fort of bodies: fo that if 
it come to lofe, or be deprived of thofe quali- 
ties, though it ceafes not to be a body, yet it 
ceafes from being that kind of body as a plant; 
or animal, or red, green, fweet, four, or the 
like. I confider, that it very often happens, 
that the {mall parts of badies cohere together 
but by immediate contact and reft, and that, 
however, there are few bodies, whofe minute 
parts {tick fo clofe together, to what caufe fo- 
ever their combination be afcribed, but that it 
is pofiible to meet with fome other body, whofe 


{mall parts may get between them, and fo dif- 


join them; or may be fitted to cohere more 
ftrongly with fome of them, than thofe fome 
do with the reft; or at leaft may be combined 
fo clofely with them, as that neither the fire, 
nor the other ufual inftruments of chymical 
anatomies will feparate them. Thefe things 
being premifed, I will not peremptorily deny, 
but that there may be fome clufters of parti- 
eles, wherein the particles are fo minute, and 
the coherence fo ftri€t, or both, that when bo- 
dies of differing denominations, and confifling 
of fuch durable clufters, happen to be min- 
gled, though the compound body made up of 
them may be very differing from either of 
the ingredients, yet each of the little maffes or 
clufters may fo retain its own nature, as to be 
again feparable, fuch as it was betore. As 
when gold and filver being melted together in 
a due prodortion (for in every proportion, the 
refiners will tell you, that the experiment will 
not fucceed) aqua fortis will diffolve the filver, 
and leave the gold untouched ; by which means, 
as you lately noted, both the metals may be 
recovered from the mixed mafs. But (conti- 
nues Carneades) there are other clufters, where- 
in the particles ftick not fo clofe together, but 
that they may meet with corpufcles of another 
denomination, which are difpofed to be more 
clofely united with fome of them, than they 
were among themfelves.. And in fuch cafe, 
two thus combining corpufcles lofing that 
fhape, or fize, or motion, or other accident, 
upon whofe account they were endawed with 
fuch a determinate quality or nature, each of 
them really ceafes ta be a corpufcle of the-fame 

denomination 
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denomination it was before; and from the 
coalition of thefe there may emerge 2 new 
body, as really one; as ¢ither of the corpufcles 
was beferethey were mingled, or, if you pleafe, 
confounded: fince this concretion is really en- 
dowed with: its own diftinét qualities, and can 
no more by the fire, or any other known way 
of analyfis, be divided again into the corpufcles, 
that at firft concurred to make it, than either 
of them could, bythe fame means, be fubdivided 
Into other particles. But (fays Eleutherius) ta 
make this more intelligble by particular exani- 
ples; if you diffolve copper in: aqua fortis, or 
fpirit of nitre, (for I retnetmmber not which I 
ufed, nor do I think it much material): you 
may by cryftallizing the folution obtain. 
goodly vitriol; which, though by virtue of the 
compofition it have manifeftly divers qualities, 
not to be met with in either of the ingredients, 
yet it feems, that the nitrous fpitits, or at leaft 
tnahy of them, may int this compounded mafs 
retain their formier nature: for having for trial- 
fake diftilled this vitriol {pirit, thete came over 
{tore of. red fumes, whicly by that coléur, by 
their peculiar: ftink, and by their fourneds, 
tmanifefted themfelves to be nitrous {pirits, 
and that the remaining calx continued copper, I 
fuppofe you. will eafily believe. But if you-dif- 
folve minium, which is but lead powdered by 
the fire, in good {pirit-af -vinegar, and cry- 
ftallize the folution, you fhall.not only have: a 
faccharine falt exceedingly differing from both 
its ingredients ; but rhe union of fome parts of 
the menftruum with fome of thofe of the metal 
is fo ftriét, that the {pirit of ‘vinegar feems to 
be, as fuch, deftroyed: fitce the faline corpuf- 
cles have quite loft that acidity, upon whofe 
account the liquor was called fpirit of vinegar; 
nor can any. fuch acid parts; as were put to the 
minium, be feparated by:any known way from 
the fatcharum Saturni refalting from them both. 
For not only: there is no fournefs at all, -but an 
admirable {weetnefs to be tafted in the concre- 
tion; and not only I found not that fpiric of 
wihe, which: otherwife will immediately hifs, 
when mingled with ftrong. {pirit of vinegar, 
would hifs being poured upon, factharum Satur’ 
#i, wherein yet the acid falt.of vinegar, did it 
furvive, may. feem to: be concentrated; but 
upon thediftillation of  /acabarum Saturni by it 
felf, I-found'-ipdeed a liquor very - penetrant, 
but not at.all acid, and: differing aswell in 
fmell and other qualities, .as initafte, from the 
{pirit of vinegar; which likewife feemed :to 
have left fome of its parts very firmly united to 
the raput mortem, whicl: though of. a leaden 
nature was in fmell, colour, ts. differing 
from minium. Which brings into my mind, 
that though two powders, the one blue, and the 
other yellow, may appear a green mixture, 
without either of them lofing its own colour, 
as a good microfcope has fometimes informed 
me; .yet.having mingled minium and fal ar- 
mont ita requifite proportion, and expofed 
them ina glafs veffel tothe fire, the whole mafs 
became white, and the red:corpufcles were de- 
ftroyed: for though the calcined lead was fepa- 
rable from ‘tlie falt, yet you will eafily believe 
it ie 7 part from it in the form of a red 
ou. I. 


powder, fuch as was the minium, whemit was 
put to the fal: armoniac.. I leave it alfo to be 
confidered, whether in blood, and divers other 
badies, it be probable, that each of the corpuf- 
cles, that concur to make a compound body, 
doth, though fome of them in fome cafes may, 
retain its own nature in it, fo.that chymitts 
may extricate each fort :of them from all the 
others, : wherewith it concurted:to make a body 
of one denomination.. - o 

I Kwow there may'be a diftinétion betwixt 
matter immanent,. whew the material parts -re- 
main, and retain their own. nature in the things 
matertated, as.fome of ‘the. {choolmen. fpeal, 
(in which fenfe, wood, ftones and. lime_are the 
matter of a-houfe ;) and: trarifrent} which in-the 
materiated: thing is fo altered, as to receive a 
new form, without being: capable of re-admic- 
ting again the old. In-.which fenfe the friends 


of this diftindion fay,.‘that..chyle is the mat-- 


ter of blood, and blood.that‘of a human body, 
of all whofe parts it is prefimmed to be. the ali- 
ment.: I:know alfo, that it may be faid, that 
of:material principles, fome are common to all 
mixt bodies, as’ Ari/fot/e’s four elements, or 
the chymifts tria prima; others peculiar, 
which belong to this or. that fort of bodies; 
as butter and a’kind of whey may be faid to be 
the proper principles of cream: and I deny not, 
but that'thefe diftinétions may in fome cafes be 
of ufe; but partly by what I have faid al- 
ready, and partly by what Iam to fay, you 
may eafily:enough guefs, in what fenfe I admit 
them, and difcern, that in fuch a. fenfe. they 
will either illuftrate fome'of my opinions, or 
at leaft will not overthrow any of them:. 

To profecute then what I was faying: before, 
I will add to. this purpofe, that fince: the major 
part of chymifts credit! what-:thofe .they call 
philofopherts .affirm of their: ftone, I:may re- 
prefent to them, that though when common 
gold and ledd are mingled ‘together, the lead 
may be fever’d almoft unaltered from the gold; 
yet if inftead of gold a tantillum of the red 
elixir be mingled with the-faturn,: their -union 
will be fo indiffoluble in the perfect gold, that 
will be praduced by it, ‘that there is no known, 
nor perhaps no poffible way:.of-feparating the 
diffufed elixir from the fixed ‘lead; but they 
both conftitute-a moft.permanent body, ‘where- 
in the fatutn -feems to. have quite loft its pro- 
perties, that-made it be:called‘lead, and to have 
been rather tranfmuted by. the elixir, than bare- 
ly affociated to it. So that it feems not always 
neceflary, that the bodies, that are put together 
per mimma; fhould.each retain. its own nature; 
fo as when the mafs it felf‘is diffipated by the 
fire, to be more difpofed to re-appear in its 
priftine form, than in any new one, which by 
a ftri€ter affociation of its parts with thofe of 
fome of the other ingredients of the compofitum, 
than with one another, it may have acquired. 

Anp if it be objected, that unlefs the hypo- 
thefis I oppofe- be admitted, in fuch cafes as I 
have propofed, there: would not be an union, 


but a deftruction of mingled bodies, which © 


feems all one: as to fay, that of fuch bodies 
there is no miftion at all; Ianfwer, that though 
the fubftances, that are mingled, remain, only 
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thei? accidents are deftroyed, and though we 
may: with tolerable congruity call them M:/- 
cibilia, becaufe they are diftinét bodies before 
they are put together, however afterwards they 
are fo confounded, that I fhould rather call 
them concretions, or refulting bodies, than 
mixed ones ; and though, perhaps, fome other 
and better account may be propofed, upon 
which the name of miftion may remain; yet, 
if what I have faid be thought reaforr, I fhall 
not wrangle about words, though I think it 
fitter to alter aterm of:art, than reject a new 
truth, becaufe it. fuits not with it. If it be 
alfo objeéted, that. this notion of mine, con- 
cerning miftion, though it may. be allowed, 
when bodies alreddy compounded are put to be 
mingled, yet itfis not applicable to. thofe mif- 
tions, that are immediately made of the ele- 
ments, or principles themfelves; ‘J anfwer in 
the firft place, that I here confider the nature 
of miftion fomewhat more generally, than the 
chymifts,; who yet cannot deny, that there are 
oftentimes mixtures, and thofe very durable 
ones, made of bodies; that are not elementary. 
And in the next place, that though it may be 
probably pretended, that in thofe mixtures, that 
are made immediately of the bodies, that are 
called principles or elements, the mingled in- 
gredients may better retain their own nature 
in the compounded mafs, and be more eafily 
feparated from thence; yet, befides that “it 
may be doubted, whether there be any fuch 
primary bodies, I fee not why the reafon I al- 
ledged, of the deftructibility of the ingredients 
of bodies in general, may not fometimes be 
applicable to falt, fulphur, or mercury; tll 
it be fhewn upon what account we are to be- 
lieve them privileged. And however, (if 
you pleafe: but to recall to mind, to what pur- 
pofe-l told you at firft, I meant to {peak of 
miftion at this time) you will perhaps allow, 
that what I have hitherto difcourfed about it, 
may not only give fome light to the nature of 
it in general, (efpecially when I fhall have an 
opportunity to declare to you my thoughts on 
that fubjeét more fully) but may on fome oc- 
cafions alfo be ferviceable to me in the enfuing 
part of this difcourfe. 

Buz to look back now to that part of our 
difcourfe, whence this excurfion concerning 
miftion has fo long diverted us, though we 
there deduced, from the differing fubftances 
obtained from a plant nourifhed only with wa- 
ter, and from fome other things, that it was 
not neceffary, that nature fhould always com- 
pound a body at firft of all fuch differing bo- 
dies, asthe fire could afterwards make it affords 


yet this is not all, that may be collected frori 
thofe experiments. For from: them there 
feems alfo deducible fomething, that fubverts 
another foundation of the chymical doétrine. 
For fince that (as we have feen) out of fair 
water alone, not only fpirit, but oil, and falt, 
and earth may be produced; it will follow, 
that falt and fulphur are not primogenial bodies, 
and principles, fince they are every day made 
out of plain water by the texture, which the 
feed or feminal principle of plants put it into. 
And this would not perhaps feem fo ftrange, 
if, through pride or negireence, we were not 
wont to overlootthe obvious and familiar 
workings of nature; for if we confider what 
flight qualities they are, that ferve to denomi- 
nage one of the éria prima, we fhall find, that 
nature does frequently enough work as great 
alterations in divers parcels of matter: for to 
be readily diffoluble in water, is enough to 
make the body, that is fo, pafs for a falt. And 
yet I fee not, why from anew fhuffling and dif- 
pofition of the component particles of a body, 
it fhould be much harder for nature to compofe 
a body diffoluble in water, of a portion of wa- 
ter, that was not fo before, than of the liquid 
fubftance of an egg, which will eafily mix with 
water, to produce by the bare warmth of a 
hatching hen, membranes, feathers, tendons, 
and other parts, that are not diffoluble in water 
as that liquid fubftance was: nor is the hard- 
nefs and brittlenefs of falt more difficult for na- 
ture to introduce into fuch a yielding body as 
water, thanit is for her to make the bones of 
a chick out of the tender fubftance of the li- 
quors of an ege. But inftead of profecuting 
this confideration, as J eafily might, I will pro- 
ceed as foon as I have taken notice of an ob- 
jection, that lies in my way. For I eafily fore- 
fee it will be alledged, that the above mentioned 
examples are all taken from plants, and ani- 
mals, in whom the matter is fafhioned by the 
plaftick power of the feed, or fomething ana- 
logus thereunto. Whereas the fire does not 
act like any of the feminal principles, but de- 
{troys them all, when they come within its reach. 
But to this I fhall need at prefent to make but 
this eafy anfwer, that whether it be a feminal 
principle, or any other, which fafhions that 
matter after thofe various manners I have men- 
tioned to you, yet it is evident, that either by 
the plaftick principle alone, or that and heat 
together, or by fome other caufe capable to con- 
tex the matter, itis yet poffible, that the mat- 
ter may be anew contrived into fuch bodies. 
And it is’only for the poffibility of this, that 
I am now contending. 
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HAT I have hitherto difcourfed, 
Eleutherius, (fays his friend to 
him) has, I prefume, fhewn you, 
that a confidering man may very 

well queftion the truth of thofe very fuppofi- 
tions, which Chymifts as well as Peripateticks, 
without proving, take for granted; and upon 


which depends the validity of the inferences, 


they draw from their experiments. Wherefore 
having difpatched that, which though a chy- 
mift perhaps will not, yet 1 do, look upon as 
the moft important, as well as difficult, part 
of my tafk, it will now be feafonable for me 
to proceed to the confideration of the experi- 
ments themfelves, wherein they are wont fo 
much to triumph andglory. And thefewill the 
rather deferve a ferious examination, becaufe 
thofe, that alledge them, are wont to do it with 
fo much confidence and oftentation, that they 
have hitherto impofed upon almoft all perfons, 
without excepting philofophers and phyficians 
themfelves, who have read their books, or 
heard them talk. For fome learned men have 
been content rather to believe what they fo 
boldly affirm, than be at the trouble and charge, 
to try whether or no itbe true. Others again, 
who have curiofity enough to examine the 
truth of what isaverred, want {kill and oppor- 
tunity to do what they defire. And the gene- 
rality even of learned men, feeing the chy- 
mifts (not contenting themfelves with the 
{chools to amufe the world with empty words) 
actually perform divers ftrange things, and, 
among thofe, refolve compound bodies into {e- 
veral fubftances, not known by former philofo- 
phers to be contained in them; men I fay, fee- 
ing thefe things, and hearing with what con- 
fidence chymifts aver the fubftances obtained 
from compound bodies by the fire to be the 
true elements, or, (as they fpeak) hypoftatical 
principles of them, are forward to think it but 
jutt; as well as modeft, that according to the 
jogicians rule, the fkilful artifts fhould be cre-, 
dited in their own art; efpecially when thofe 
things, whofe nature they fo confidently take 
upon them to teach others, are not only pro- 
duétions of their own fkill, but fuch as others 
know not elfe what to make of. 

But though (continues Carneades) the chy- 
mifts have been able upon fome or other of the 
mentioned accounts, not only to delight but 
amaze, and almoft to bewitch even learned 
men; yet fuch as you and I, who are not un- 

ractifed in the trade, muft not fuffer our 
falves to be impofed upon by hard names, or 
bold affertions; nor to be dazled by that light 
which fhould but affift us to difcern things the 
more clearly. It is one thing to beable to help 
nature to produce things, and another thing to 
underftand well the nature of the things pro- 


duced. As wefee, that many perfons, that can 
beget children, are for all that as ignorant of 
the number and nature of the parts, efpecially 
the internal ones, that conftitute a child’s body; 
as they that never were parents. Nor dol 
doubt, but you will excufe me, if, as I thafk 
the chymifts for the things their ahalyfis fhews 
me, fo I take the liberty to confider, how many, 
and what they are, without being aftonifhed 
at them; as if, whofoever hath {kill enough 
to fhew men fome new thing of his own ma- 
king, had the right to make them believe what- 
foever he pleafes to tell them concerning it. 

Wuererore, I will now proceed to my 
third general confideration; which is, that it 
does not appear, that three is precifely and uni- 
verfally the number of the diftinét fubftances or 
elements, whereinto mixt bodies are refoluble 
by the fire: Imean, that it is not proved by 
chymifts, that all the compound bodies, ‘which 
are granted to be perfectly mixt, are upon 
their chymical analyfis divifible each of them 
into juft three diftinét fubftances, neither more 
nor lefs, which are wont to be looked upon as 
elementary, or may as well be reputed fo as 
thofe, that are fo reputed. Which laft claufe I 
fubjoin, to prevent your objecting, that fome 
of the fubftances I may have occafion to men- 
tion by and by, are not perfectly homogene- 
ous, nor confequently worthy of the name of 
principles. For that which I am now to con- 
fider is, into how many differing fubftances, 
that may plaufibly pafs for the elementary ingre- 
dients of a mixt body, it may be analyzed by the 
fire; but whether each of thefe be uncompound= 
ed I referve to examine, when I fhall come-to 
the next general confideration; where I hope 
to evince, that the fubftances, which the chy- 
rifts not only allow, but affert to be the com- 
ponent principles of the body refolved into 
them, are not wont to be uncompounded. 

Now there are two kind of arguments 
(purfues Carneades) which may be brought 
to make my third propofition feem’ probable; 
one fort of them being of a more fpeculative 
nature, and the other drawn from experience. 
To begin then with the firft of thefe. 

- Bur as Carneades was going to do as he 
had faid, Eleutherius interrupted him, by fay- 
ing with a fomewhat {miling countenance; 

Ir you have no mind I fhould think, that 
the proverb, that good wits have bad memories, 
is rational and applicable to you, you muft 
not forget now you are upon the {peculative 
confiderations, that may relate to the number 
of the elements, that your felf did not long fince 
deliver and concede fome propofitions in fa- 
vour of the chymical doctrine, which I may 
without difparagement to you think it uneafy, 
even for Carneades to an{wer. 
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I Have not, replies he,forgot the conceffions 
you mean; but I hope too, that you have fot 
forgot neither with what cautions they were 
made, when I had not yet affumed the perfon 
Tam now fuftaining. But however, I fhall, to 
content you, fo difcourfe of my third general 
confideration, as to let you fee, that 1am not 
unmindful of the things you would have me 
remember. 

To talk then again according to fuch pfin- 
ciples as I then made ufe of, I fhall reprefent, 
that if it be granted rational to fuppofe, as I 
then did, that the elements confifted at firft of 
certain {mall and primary coalitior’s of the mi- 
nute particles of matter into cofpufcles véry 
numerous, and very like each other, it will 
not be abfurd to conceive; that fuch primary 
clufters may be of far more forts than three 6f 
five; and confequeéntly, that we nééd not fup- 
pofe, that in each of the compourid bodies we 
are treating of, there fhould be found juft 
three forts of fuch primitive coalitions, as wé 
are {peaking of. | 

Anp if, according to this notior, we allow a 
confiderable number of differing elements, I 
may add, that it feerhs very poffible, that to 
the conftitution of one fort of mixt bodies twa 
kinds of elemeritary ones may fuffice (as I 
lately exemplified to you, in that mioft durable 
concrete, glafs;) another fort of mixts may 
be compofed of three elements, another of four; 
another of five, and another perhaps of many 
fnore. So that, dccordirig to this notion; there 
can be no determinate number affigned; as 
that of the elements of all forts of compound 
bodies whatfoever ; it beirig very probable, that 
fome concretes confift of fewer, foitie of rhoré 


ris 


letters to be met with in the other; or as we 
often meet with divers eleétuaries, in which no 
ingredient (exedpt fugar) is common to any 
two of them: I will not here debate, whether 
there may not be a multitude of thefe corpuftles, 
which by reafon of their being primary atid 
fimple, might be called elementary, if feveral 
forts of them fhould’ convene to compofe any 
body, which are as yet free, and neither as yet 
contexed and entangled with primary corpuicles 
of other-kinds, but remain liable tb be fubdued 
and fafhioned by feminal principles, or the like 
powerful and tranfmuting agent; by whom 
they may be fo connected among therifelves, 
or with the parts of thé bodies, as to make the 
compound bodies, whofe ingredients they are, 
refoluble into moré; or other eletnents than thofe 
that chymifts have hitherto taken néticeof. 

To all which I may add, that fince it ap- 
pears, by what I obferved to you of the per- 
manency of gold and filver; that éven cor- 
pulcles; that are not of an elenientary, but com- 
pounded nature, miay be of fo ‘durable a tex- 
ture, as to remain indiffoluble in the ordinary 
analyfis that Chymifts make of bodies by thé 
fire ; it 1s not impoffible, but that, though there 
" 3 


were but three elements, yet there may be a 
greater number of bodies, which the wonted 
ways of anatomy will not difcover to be no 
elementary bodies. 

Bor, (ays Carneailes) Wavirip’ this far, in 
compliance to you, talked conjecturally of the 
number ef the elements, it is now time to 
confider, not of how many elements it is pof- 
fible that nature may compound mixed bodies, 
but (at lealt, ay far ax the ofdinaty expert 
ments of chymifts will infotrh us) of how 
minty fhe doch inake thet up. oo 

E Sav thefi, tha€ it dbes riot by thefe fuf- 
ficiently appeaf to mie, thee there is any oné 
determinate hummber of elemiened to be tni~ 
forfiily fitet with it all the feverul forts of be- 
dies allowed tb Be perfeétly miked. 

Ap for the more difting proof 6f this pro- 
pofition, I fhall in the firft place vepFefen, 
that theré are divérs bodies, whith I could 
riéver fee by fire divided inet f6 rany as three! 
elementary filbftahéés. I would fain-(as I fai 
lately to Philopenas) fee that fixed dnd noble 
metal we éall gold, feparated itito fait, fulphur 
dnd irieteuty?: dnd if afiy mah ‘with {ubmit to 4 
competent forfditiiré in cafe of failing, I fhall 
willingly; ii café Of profpértiis fliccel8, pay’ 
for beth thé iaéérialg and the chatges of fuch 
an experitidné: Itis not, that after what I 
lave tried rtiy felf I dare péftsipforlly deny, 
that thefe may out of gold-be extracted a cer- 
tain: fuibftanéé, Which I canfiot hitder chytnifts 
from calling its tincture or fulphurs and which 
leaves the femaining body deprived of its 
wontéd colour. Nor am I fire; that there 
catinct be drawii out of the Jame tefal a real 
quick and fuiiiing mercury, But fer the falt 6f 
gold, I tievér could either fee it; ‘of be fatishéd 
that thete was ever fuch a thing fepatated, #4 
rerum naturd, by thé relation Of arly credible 
eye-witnéfs: And for the fevéral proceffes, that 
promifé that effe&, the materials, that riuft be 
wrouglit upon, ate fomewhat too precious atid 
coftly to be wafted upoh fo Sroundlefs adveén- 
tures; of which n6t only thé fuccefs is doubt- 
ful, but the vety poffibility is net yet demon- 
ftrated. Yet that; which moft deters me from 
fuch trials, is not their chargeablenefs, but their 
unfatistaétorinels, though they thould fuccéed: 
For thé exttaction of this golden ‘falt being in 
chymifts proceffés prefcribed to be effected by 
corrofive menftrtuums, or thé intervention 6f 
other faline bodies, it will rérdin doubtful to 
a wary perfon, whether the ethétgent {alt ‘be 
that'of the gold itfelf, or of the faline bodiés 
or fpirits employed to prepare it ; for that flich 
difguifes of metals do ofteh impofe upon artifts; 
I am fure Eleutherias is not fo much a ftratiger 
to chymiiftry as to ignore. I would likewife 
willingly fee the three -ptinciples feparated 
from the pufe fort of virgin-fand, from ofteo- 
colla, from refined filver, ffom quickfilver 
freed from its adventitious fulphur, from Ve-' 
netian talc, which by Jong deténtion in an 
éxtreme reverberium, I could’ but divide into 
fmaller particles, not the conftitient principles; 


nay, which, when I caufed it to be kept [ 


knew not how Jong, in a glafs-houfe fire, carte 
out in the figure its-lurips had, when put in; 
though — 
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though altered to an almoft amethyftine co- 
lour; and from divers other bodies, which it 
were now unneceflary to enumerate. For 
though I dare not abfolutely affirm it to be 
impoffible to analyze thefe bodies into their 
tria prima; yet becaufe neither my own ex- 
periments, nor any competent teftumony hath 
hitherto either taught me, how fuch an analyfis 
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nunquain fulpbur aut mercurium trabi poffe: ney, 
Qyercetanus himfelf, though the grand ftickler 
for the tria prima, has this conteffion of the 
irrefolublenefs of diamonds; Adamas (faith he) Quercet 
ommum factus lapidum folidifimus ac durgfimus ew a 
ex artliffina videlicet trium principiorum unione Theflalo 
ac cokerentia, que nulla arte feparationis in [o-*edivivo, 
lutionemprincipiorum fuorum /piritualium disun-?°S 99 
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may be made, or fatished me, that it hath been 
fo; I muft take the liberty to refrain from be- 
lieving it, till the chymifts prove it, or give 
us intelligible and practicable proceffes to per- 
form what they pretend. For whilft they af- 
feét that enigmatical obf{curity, with which they 
are wont to puzzle the readers of their di- 
vulged proceffes concerning the analytical pre- 
paration of gold or mercury, they leave wary 
perfons much unfatished, whether or no the 
differing fubftances, they promife to produce, 
be truly the hypoftatical principles, or only 
fome intermixtures of the divided bodies with 
thofe employed to work upon them, as is evi- 
dent in the feeming cryftals of filver, and thofe 
of mercury; which, though by fome incon- 
fiderately. fuppofed to be the falts of thofe me- 
tals, are plainly but mixtures of the metalline 
bodies with the faline parts of aqua fortis, or 
other corrofive liquors; as is evident by their 
being reducible into filver or quickfilver, as 
they were before. 

1 Cannot but confefs (faith Eleutherius) 
that though chymifts may, upon probable 
grounds, afirm themfelves able to obtain their 
tria prima from animals and vegetables, yet 
Lbaye often wondered, that they fhould fo con- 

dently pretend alfo, to refolve all metalline 
and other mineral bodies into falt, fulphur, 
and mercury: For it is a faying almoft pro: 
verbial among thofe chymifts themfelves, that 
are accounte Aeecuress and our famous 
countryman Roger Bacon has particularly adopt- 
ed it; that faczlius ef aurum facere, quam de- 
firuere. And I fear, with you, that gold is 
not the only mineral, from which chymiits are 
wont fryjtlefly to attempt the feparating of 
their threepringiples. I know indeed (continues 
Eleutherius) that the learned Sennertus, even 
in that book, where he takes nor upon him to 
play the advocate for the chymifts, but the 
umpire betwixt them and the Peripateticks, 
exprefies himfelf roundly, thus; Salem omnibus 
inelle (mixtis fcilicet) &S ex ws fier poffe omnibus 
in refolutionibus chymicis verfatis notifimun eft, 
And in the next page, guod de fale dixi, fays 
he, idem de fulphure dict pote. But, by his fa- 
vour, I muft fee very good proofs, before I be- 
lieve fuch general affertions, how boldly foever 
made; and he, that would convince me of their 
truth, muft firft teach me fome true and 
practicable way of feparating falt and fulphur 
from gold, filver, and thofe many different 
forts of ftones, that a yiolent fire does not 
bring to lime, but to fufion: and not only J, 
fer my own part, never faw any of thofe newly 
named bodies fo refolved; but He/ont, who 
was much better verfed in the chymical ana- 
tomizing of bodies than either Sennertus or I, 
has fomewhere this refolute paflage ; Scio ({ays 
ae) ex i Siligibus §S faxis, non calcaris, 
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gi pote. And indeed, purfues Bleutherius, 1 was 
not only glad, buc fomewhat furprized to find 
you inclined to admif, that there may be a fil» 
phur and a running mercury drawn from pold; 
for unlefs you do (as your expreffion feemed 
to intimate) take the word fylphur in a very 
loofe fenfe, I muft doubt, whether our chy- 
mifts can feparate a fulphur from gold: for 
when I faw you make the experiment, that I 
fuppofe invited you to {peak as you did, I did 
not judge the golden tinéture to be the true 
principle of fulphur extracted from the body, 
but an aggregate of fome fuch highly coloured 
parts of the gold, as a chymift would have 
called a fulphur incombuftible, which in plain 
Englifh feems to be little better than to call 
it a fulphur and no fulphur. And as for me- 
talline mercuries, I had not wondered at it, 
though you had expreffed much more feverity 
in {peaking of them; for I remember, that hay- 
Ing once met an old and famous artift, wha 
had long been (and ftill is) chymift to a gteat 
monarch, the repute he had of a very honeft 
man invited me to defire him to tell me inge- 
nuoufly, whether or no, among his many labours, 
he had ever really extracted a true and 
running mercary out of metals; to which 
queftion he freely replied, that he had never 
feparated a true mercury from any metal ; nor 
had ever {een it really dope by any man elfe, 
And though gold is, of all metals, that, whofe 
mercury chymifts have moft endeavoured to 
extract, and which they do the moft brag 
they have extracted; yet the experienced dn- 
gelus Sala, in his) fpagyrical account of the 
feven terreftrial planets (that is, the feven me- 
tals) affords us this memorable teftimony, to 
our prefent purpofe : Quanguam (ays he) &c. 
experientia tamen (quam fiultorum magiftrat vo- 
camus) certe comprobavit, mercurium auri adso 
Sixum, maturum, 8 arte cum reliquis éufdem 
corporis fubftantits coujungi, ut nullo modo retro= 
gredi pofit.. To which he fubjoins, that he 
himfelf had feen much labour {pent upon that 
defign, but could never fee any fuch mercury 
produced thereby. And I eafily believe what 
he annexes; that be had often feen detefied 
many tricks andimpofures of cheating alchymifts. 
For, the moft part of thofe, that are fand of 
fuch charletans, being unfkilful or credulous, 
or both, it is very eafy for fuch as haye fome 
fkill, much craft, more boldnefs, and no con- 
{clence, to impofe upon them: and therefore, 
though many profeffed alchymifts, and divers 
perfons of quality have told me, that they have 
made or feen the mercury of gold, or of this 
or that other metal; yet I have been ftill apt 
to fear, that ether thefe perfons have had a de- 
fign to deceive others, or have had not {kill 
and circumfpection enough to keep themfelves 
from being deceived. 
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You recall tomy mind (fays Carneades) a 
certain experiment I once devifed, innocently 
to deceive fome perfons, and let them and o- 
thers fee, how little is to be built upon the af- 
firmation of thofe, that are either unf{kilful or 
unwary, when they tell us they have feen ab- 
chymifts make the mercury of this or that me- 
tal: and to make this the more evident, I 
made my experiment much more flight, fhort 
and fimple, than the chymifts ufwal procefies 
to extract metalline mercuries; which opera- 
tions being commonly more elaborate and in- 
tricate, and requiring a much more longer 
time, give the alchymifts a greater opportu 
nity to cozen, and confequently are more ob- 
noxious to the fpectators fufpicion. And that, 
wherein I endeavoured to make my experi- 
ment look the more like a true analyfis, was, 
that I not only pretended, as well.as others, to 
extract a mercury from the metal I wrought 
upon, but likewife to feparate a large propor- 
tion of manifeft and indammable falphur. I 
take then ofsthe filings of copper about a 
dram or two; of common fublimate, powdered, 
the like weight ; and fal armoniac near about 
as much as of fublimate: thefe three being 
well mingled together, I put into a fmall phial 
with a long neck, or, which J find better, into 
a glafs-urinal, which (having firft ftopped it 
with cotton) to avoid the noxtous fumes, I ap- 
proach by degrees to a competent fire of well 
kindled coals, or (which looks better, but more 
endangers the glafs) to the fame of a candle; 
and after a while the bottom of the glafs being 
held juft upon. the kindled coals, or in the 
flame, you may in about a quarter-of an hour, 
or, perchance, in half that time, perceive in the 
bottom of the glafs fome running mereury ; 
and’ if then you take away the glafs, and break 
at, you fhall find-a parcel of quickfilver, per- 
haps altogether, and{perhaps part of it in the 
pores of the folid ‘maf. You: fhall find too, 
that the remaining’ lump: being hheld to the 
flame of the.candle, ‘will readily burn’ with a 
greenifh flame, and after a little while (per- 
chance‘ptefently) wilh in the air acquire-a green- 
ifh-blue, which being the colour, that is-afcribed 
to copper, when its body is unlocked, it is 
eafy, to perfuade-men, that this is the true ful- 
phar of Venus, efpecially fince not only the 
falts may: be fuppofed partly to be flown away, 
and partly to be fublimed to the upper part 
of the glafs, (whofe infide will cémmonly ap- 
pear whitened by them) but the metal feems 
to be quite deftrayed, the copper no longer ap- 
pearing in a metalline form, but almoft in that 
of a refinous lump: whereas, indeed, the cafe 
is Only-this, that the faline parts of the fubli- 
mate, together with the fal armoniac, being 
excited and actuated by the vehement heat, 
fall upon the copper, (which is 2 metal they 
can more eafily corrode than filver) whereby 
the {mall parts of the mercury being freed from 
the falts, that kept them afunder, and being 
by the heat tumbled up and down after many 
occurfions, they convene into a donfpicuous 
ma{s.of liquor; and’as for the falts, fome of 
the more volatile of them fubliming to the 
upper part of the glafs, the others corrode the 


copper, and uniting themfelves with it, do 
ftrangely alter and difguife its metallick form, 
and compofe with it a new kind of concrete, 
inflammable like fulphur; concerning which, 
I fhall not now fay any thing, fince I can refer 
you to the diligent obfervations, which I re- 
member Mr. Boyle has nade concerning this 
odd kind of verdigreafe. But, continues Car- 
neades fmiling, you know I was not cut out 
for a mountebank, and therefore I will haften 
to refume the perfon of a fceptick, and take 
up my difcourfe, where you diverted me from 
profecuting it. 

In the next place then I confider, that, as 
there are fome badies, which yield not fo many 
as the three principles; fo there are many o- 
thers, that in their refolution exhibit more prin- 
ciples than three; and that therefore the ter- 
nary number is not that of the univerfal and 
adequate principles of bodies. If you allow of 
the difcourfe I lately made you, touching the 
primary affociations of the fmall particles of 
matter, you will fcarce think it improbable, 
that of fuch elementary corpufcles there may 
be more forts than either three, or four, or five. 
And if you will grant, what will fcarce be de- 
nied, that corpufcles of a compounded nature 
may, in all the wonted examples of chymifts, 
pals for elementary, I fee not why you fhould 
shink it impoffible, that aqua fortis, or aqua 
regis, will make a feparation of colliquated fil- 
ver and gold, though the fire cannot : fo there 
may be fome agent found out fo fubtile and 
fo powerful, at Jeaft in refpeét of thofe parti- 
cular compounded corpufcles, as to be able to 
refolve them into thofe more finrple ones,where- 
of they confift, and confequently increafe the 
number of the diftinét fubftances, whereinto the 
mixed body has been hitherto thought refolu- 
ble. And if that be true, which T recited to 
you awhile ago our of Helmont, concerning 
the operations of the alkaheft, which divides 
bodies into other diftinét fubftances, both as 
to number and nature, than the fire does ; it 
will not a little countenance my conjecture. 
But confining our felves to fuch ways of ana- 
lyzmg mixed bodies, as are already not un- 
knowh to chymifts, it may without abfurdity 
be queftioned, whether befides thofe groffer 
elements of bodies, which they call falt, ful- 
pee and mercury, there may not be ingre- 

ients of a more fubtile nature, which being, 
extremely little, and not being in themfelves 
vifible, may efcape unheeded at the junétures 
of the diftilatory veffels, though never fo care- 
fully luted. For let me obferve to you one 
thing, which, though not taken notice of by 
chymifts, may be a notion of good ufe in di- 
vers cafes to a naturalift, that we may welt 
fufpect, that there may be feveral forts of bo- 
dies, which are not immediate objeéts of any 
one of our fenfes ; fince we fee, that not only 
thofe little corpufcles, that iffue out of the load- 
ftone, and perform the wonders, for which it 
is juftly admired; but the effuviums of am- 
ber,,jet, and other eleétrical concretes, though 
by their effects upon the particular bodies dif 
pofed to receive their ation, they feem to fall 
under the cognizance of our fight, yet do 
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they riot as electrical immediately affect any of 
our fenfés, as do the bodies, whether minute 
or greater, that we fee, feel, tafte, €c. But, 
(coritinues Carneades) becaufe you may expect 
J fhould, asthe chymifts do, confider only the 
fenfible ingredients of mixt bodies, let us now 
fee what experience will, even as to thefe, 
fuggeft to us. 
Ir feems then queftionable enough, whether 
from grapes varioufly ordered there may not 
be drawn more diftinct fubftances by the help 
of the fire, than from moft other mixt bodies. 
For the grapes themfelves being dried into rai- 
fins and diftilled, will (befides alkali, phlegm, 
and earth) yield a confiderable quantity of an 
empyreumatical oil, anda fpirit of a very dif- 
ferent nature from that of wine. Alfo the un- 
fermented juice of grapes affords other diftilled 
liquors than wirte doth. The juice of grapes, 
atter fermentation, will yield a /piritus ardens; 
which, if competently rectified, will all burn 
away without leaving any thing remaining. 
The fame fermented juice degenerating into 
vinegar yields an acid and corroding {pirit. 
The fame juice tunned up arms itfelf with tar- 
tar; out of which may be feparated, as out of 
other bodies, phlegm, {pirit, oil, falc and 
earth: not to mention what fubftances may be 
drawn from the vine itfelf, probably differing 
from thofe, which are feparated from tartar, 
which is a body by itfelf, that has few refem- 
blers in the world, And I will further confi- 
der, that what force foever you will allow this 
inftance, to evince, that there are forne bodies, 
that yield more elements than others, it can 
fcarce be denied, but that the major part of bo- 
dies, that are divifible into elements, yield more 
than three. For, befides thofe, which the chy- 
mifts are pleafed to name hypoftatical, moft 
bodies contain two others, phlegm and earth ; 
which concurring as well as the reft to the 
conftitution of mixts, and being as generally, 
if not more, found in their analyfis, I fee no 
fufficient caufe, why they fhould be excluded 
from the number of elements. Nor will it fuf- 
fice to object, as the Paracelfians are wont to 
do, that the tra prima are the moft ufeful ele- 
ments, and the earth and water but worthlefs 
and unactive; for elements being called fo, in 
relation to the conftituting of mixt bodies, it 
fhould be upon the account of its ingrediency, 
not of its ufe, that any thing fhould be affirm- 
ed or denied to be an element: and as for the 
pretended ufefulnefs of earth and water, it 
would be confidered, that ufefulnefs, or the 
want of it, denotes only a refpect or relation 
to us; and therefore the prefence, or abfence 
of it, alters not the intrinfick nature of the 
thing. The hurtful teeth of vipers are, for 
aught I know, ufelefs to us, and yet are not 
. to be denied to be parts of their bodies; and it 
were hard to fhew of what greater ufe to us, 
than phlegm and earth, are thofe undifcerned 
{tars, which our new telefcopes difcover to us, 
in many blanched places of the fky: and yet 
we cannot but acknowledge them conftituent, 
_and confiderably great parts of the univerfe. 
Befides that, whether or no the phlegm and 
earth be immediately ufeful, but neceffary to 


conftitute the body whence,they are {eparated : 
and confequently, if the mixt body be not ufe- 
lefs to us, thofe conftituent parts, without 
which it could not have been that mixed 
body, may be faid not to be unufeful to us: 
and though the earth and water be not fo 
confpicuoufly operative (after fepatation) as 
the other three more active principles, yet 
in this cafe it will not be amifs to remember thie 
lucky fable of Menenius Agrippa, of the dan- 
gerous fedition of the hands and legs, and o- 
ther more bufy parts of the body, againft the 
feemingly unactive ftomach, And to this 
cafe alfo we may not unfitly apply that reafoning 
of an Apoftle, to another purpofe; Jf ¢he ear fhall 
Say, becaufe I am not the eye, Iam not of the body ; 
1s it therefore not of the body? If the whele 
body were eye, where were the hearing ? If the 
whole were for bearing, where the {melling ? 
In a word, fince earth and water appear, as 
clearly and as generally as the other principles, 
upon the refolution of bodies, to be the inere- 
dients, whereof they are made up; and fince 
they are ufeful (if not immediately to us, or 
rather to phyficians) to the bodies they con- 
ftitute, and fo, though in fomewhat a remotcr 
way, are ferviceable to us; to exclude them 
out, of the number of elements, is not to 
imitate nature. 

AND on this cccafion I cannot but take no- 
tice, that whereas the great argument, which 
the chymifts are wont to employ to vilify earth 
and water, and make them be looked upon 
as ufelefs and unworthy to be reckoned among: 
the principles of mixed bodies, is, that they 
are not endowed with fpecifick properties, but 
only with elementary qualities ; of which they 
ufe to {peak very flightingly, as of qualities 


contemptible and unattive; I fee no fufficient , 


reafon for this practice of the chymifts: for 
it is confeffed, that heat is an elementary qta- 
lity, and yet that an almoft innumerable com- 
pany of confiderable things are performed by 
heat, is manifeft to them, that duly confider 
the various phenomena, wherein it intervencs 
aS a principal actor; and none ought lefs to 
ignore or diftruft this truth than a chymift; 
fince almoft all the operations and produétions 
of his art are performed chiefly by the means 
of heat. And as for cold it felf, upon whofe 
account they fo defpife the earth and water, if 
they pleafe to readin the voyages of our Eng- 
lifh and Dutch navigators in Nova Zemble 
and other northern regions, what ftupendous 
things may be effected by cold, they would 
not perhaps think it fo defpicable. And not 
to repeat what I lately recited to you out of 
Paracelfus himfelf, who by the help of an in- 
tenfe cold teaches to feparate the quinteffence 
of wine; I will only now obferve to you, that 
the confervation of the texture of many bodies, 
both animate and inanimate, does fo much de- 
pend upon the convenient motion both of their 
own fluid and loofer parts, and of the ambient 
bodies, whether air, water, .€¥%c. that not only 
in human bodies we fee, that the immoderate 
or unfeafonable coldnefs of the air (efpecially 
when it finds. fuch bedies over-heated) does 
very frequently difcompofe the ceconomy of 

them, 
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them, and occafion variety of difeafes; but in 
the folid and durable body of iron it felf, in 
which one would not expect, that fudden cold 
fhould produce any notable change, it may 
have fo great an operation, that if you take a 
wire, or other flender piece of fteel, and hav- 
ing brought it in the fire to a white heat, you 
fuffer it afterwards to cool leifurely in the air, 
it will, when it is cold, be much of the fame 
hardnefs it was of before. Whereas, if as foon 
as you remove it from the fire, you plunge it 
into cold water, it will upon the fudden refri- 
geration acquire a very much greater hardnefs 
than it had before; nay, and will become ma- 
nifeftly brittle. And that you may not im- 
pute this to any peculiar quality in the water, 
or other liquor, or unctuous matter, wherein 
fuch heated fteel is wont to be quenched, that 
it may be tempered; I know a very {kilful 
tradefman, that diyers times hardens fteel by 
fuddenly cooling it in a body, that is neither 
a liquor, nor fo much as moift. A trial of 
that nature I remember I have feen made. 
And, however, bythe operation, that water 
has upon fteel quenched in it, whether upon 
the account of its coldnefs and moifture, or 
upon that of any other of its qualities, it ap- 
pears, that water is not always fo inefficacious 
and contemptible a body, as our chymifts 
would have it pafs for. And, what I have 
faid of the efficacy of cold and heat, might 
perhaps be eafily enough carried further by 
other confiderations and experjments; were it 
not, that having been mentioned only upon the 
by, 1 muft not infaft on it, but proceed to ano- 
ther fubject. 

But (purfues Carneades) though I think it 
evident, that earth and phlegm are to be rec- 
koned among the elements of moft animal and 


* vegetable bodies, yet it is not upon that ac- 


coynt alone, that I think divers bodies refolu- 
ble into more fubftances than three. For there 
are two experiments, that I have fometimes 
made, to fhew, that at leaft fome muixts are 
divifible into more diftinét fubftances than five. 
The one of thefe experiments, though it will 
be more feafonable for me to mention it fully 
anon, yet in the mean time, I fhall tell you 
thus much of it; that out of two diftilled Ji- 
quors, which pafs for elements of the bodies, 
whence they are drawn, I can, without addi- 
tion, make a true yellow and inflammable ful- 
phur, nothwithftanding that the two liquors 
remain afterwards diftinct. Of the other ex- 
periment, which, perhaps, will not be altoge- 
ther unworthy your notice, I muft now give 
you this particular account: I had long ob- 
ferved, that by the diftillation of divers woods, 
both in ordinary, and fome unufual forts of 


-veffels, the copiqus fpirit, that came over, had, 


befides a ftrong tafte to be met with in the 
empyreumatical {pirits of many other bodies, 
an acidity almoft like that of vinegar: where- 
fore I fufpeéted, that though the fourifh liquor 
diftilled, for inftance, from box-wood, be 
looked upon by chymifts as barely the fpirit of 
it, and therefore as one fingle element or prin- 
ciple; yet it does really confift of two differing 
fubftances, and may be divifjble into them; 
3 | 


and confequently, that fuch woods and othe? 
mixts, as abound with fuch a vinegar, may be 
faid to confift of one element or principle, 
more than the chymifts as yet are aware of. 
Wherefore bethinking my felf, how the fepara- 
tion of thefe two fpirits might be made, I 
quickly found, that there were feveral ways of. 
compaffing it. But that of them, which I fhalt 
at prefent mention, was this: having diftilled a 
quantity of box-wood per fe, and flowly rec- 
tified the fourifh {pirit, the better to free 
both from oil and phlegm, I caft into this rec= 
tified liquor a conyenient quantity of powdered 
coral, expecting that the acid part of the 1i- 
quor would corrode the coral, and being affo- 
ciated with it, would be fo retained by it, that 
the other part of the liquor, which was not af 
an acid nature, nor fit to faften upon the co- 
rals, would be permitted to afcend alone, ‘Nor 
was I deceived in my expectation ; for havin 
gently abftraéted the liquor from the coralsy 
there came over a fpirit of a ftrong imell, and 
of a tafte very piercing, but without any four- 
nefs; and which was in divers qualities mani- 
teftly different, not only from a {pirit of vine- 
gar, but from fome fpirit of the fame wood, 
that I purpofely kept by me without depriving 
it of its acid ingredient. And to fatisfy you, 
that thefe two fubftances were of a very differ- 
ing nature, 1 might inform you of feveral 
trials, that I made, but muft not name fome 
of them, becaufe I cannot do fo without ma- 
king fome unfeafonable difcoveries. Yet this 
I fhall tell you at préefent, that the four fpirit of 
box not only would, as I juft now related, 
diffolve corals, which the other would not 
faften on, but being poured upon falt of tartar, 
would immediately boil and his, whereas the 
other would lie quietly upon it, ‘The acid {pi- 
rit poured upon stintum made a fugar of lead, 
which I did not find the other to do: fome 
drops of this penegtrant fpint being, mingled 
with fome drops of the blue fyrup of violets, 
feemed rather to dilute, than otherwife alter 
the colour; whereas the acid fpirit turned the 
fyrup of a reddifh colour, and would probg- 
bly have made it of as pure ‘a red, as acid 
falts are wont to qo, had not its opetation 
been hindered by the mixture of the other 
{pirit. A few drops of the compound {pyrit 
being fhaken into a pretty quantity of the in 
fufion of lignum nephriticum, prefently deftroy— 
ed all the bluifh colour, whereas the other {pi- 
rit would not take it away. To all which it 
might be added, ‘that having for trial*s fake 
poured fair water upon the corals, that remain- 
ed in the bottom of the glafs, wherein I had 
rectified the double fpirit (if 1 may fo call ir) 
that was firft drawn from the bax, I found, ac- 
cording to my expectation, that the acid {pirit 
had really diffolved the corals, and had coagu- 
Jated with them. For by the affufion of fair 
water, I obtained a folution, which (to note 
that fingularity upon the by) was red, whence 
the water being evaporated, there remained a 
foluble fubftance much like the ordinary falt 
of coral, as chymifts are pleafed:to call that 
magiftery of corals, which they make by dif- 
folving them in common {pirit of vinegar, and 
abitradting 


Hosted by Google 


The SCEPTICAL 


abftracting. the menftruum ad ficcitatem. I 
know not whether I fhould fubjoin on this 
occafion, that the fimple fpirit of box, if chy- 
mifts will have it therefore faline becaufe it has 
a {trong tafte, will furnifh us with a new kind 
of faline bodies, differing from thofe hitherto 
taken notice of. For whereas of the three 
chief forts of falts, the acid, the alcalizate, 
and the fulphureous, thereis none, that feems 
to be friends with both the other two, as I 
may, ere it be long, have occafion to fhew ; 
I did not find, but that the fimple fpirit of box 
did agree very well (at leaft as far as I had 
occafion to try it) both with the acid and the 
other falts. For though it would lie very 
quiet with falt of tartar, {pirit of urine, or 
other bodies, whofe falts were either of an al- 
calizate or fugitive nature; yet did not the 
mingling of oil of vitriol itfelf produce any 
hiffing or effervefcence, which you know is 
wont to enfue upon the affufion of that highly 
acid liquor upon either‘of the bodies newly 
mentioned. 

I Tuinx my felf, (fays Eleutherius) bs- 
holden to you for this experiment; not only 
becaufe I] forefee you will make it helpful to 
you in the enquiry you are now upon, but 
becaufe it teaches us a method, whereby we 
may prepare a numerous fort of new fpirits, 
which though more fimple than any that 
are thought elementary, are manifeftly endow- 
ed with peculiar and powerful qualities, fome 
of which may probably be of confiderable ufe 
in phyfick, as well alone as affociated with 
other things; as one may hopefully cuefs by 
the rednefs of that folution your four fpirit 
made of corals, and by fome other circumftan- 
ces of your narrative. And fuppofe (purfues 
Eleutherius) that you are not fo confined, for 
the feparation of the acid parts of thefe com- 
pound {pirits from the other, to employ corals; 
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but that you may as well make ufe of any als 
calizate falt, or of pearls, or crabs eyes, or any 
other body, upon which common fpirit of 
vinegar will eafily work, and, to fpeak in an 
Helmontian phrafe, exantlate it felf. 

I Have not yet tried, (fays Carneudes) of 
what ufe the mentioned liquors may be. in 
phyfick, either as medicines or as menftruums: 
but I could mention now (and may another 
time) divers of the trials, that I made to fatis- 
fy my felf of the difference of thefe two liquors. 
But that, as I allow your thinking what you 
newly told me about corals, I prefume you will 
allow me, from what I have faid already, to de- 
duce this corollary; that there are divers com- 
pound bodies, which may be refolved into 
four fuch differing fubftances, as miay as well 
merit the name of principles, as thofe to which 
the chymifts freely give it. For fince they 
{cruple not to reckon that, which I call the 
compound fpirit of box, for the {pirit, or, 
as others would have it, the mercury of thar 
wood; I fee not, why the acid liquor, and 
the other, fhould not each of them, efpecially 
that laft named, be looked upon as more worthy 
to be called an elementary principle; fince ir 
muit needs be of a more fimple nature than the 
liquor, which was found to be divifible into 
that, and the acid fpirit. And this further ufe 
(continues Carneades) may be made of our ex- 
periment to my prefent purpofe, that it may 
give us a rife to fufpect, that fince a liquor repu- 
ted by the chymifts to be, without difpute, 
homogeneous, is, by fo flight a way, divifible 
into two diftinct and more fimple ingredients, 
fome more {kilful or happier experimenter than 
I, may find a way either further to divide one of 
thefe fpirits, or to refolve fome or other, if 
not all, of thofe other ingredients of mixt bo- 
dies, that have hitherto paffed among chymifts 
for their elements or principles. 
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ND thus much (fays Carneades) may 
fuffice to be faid of the number of the 
diftinét fubftances feparable from mixt 

bodies by the fire: wherefore I now proceed 
to confider the nature of them, and fhew you, 
that though they feem homogeneous bodies, 
yet have they not the purity and fimplicity 
that is requifite to elements ; and I fhould im- 
mediately proceed to the proof of my affertion, 
but that the confidence, wherewith chymifts are 
wont to call each of the fubftances we fpeak of 
by the name of fulphur or mercury, or the 
other of the hypoftatical principles, and the 
intolerable ambiguity they allow themfelves in 
their writings and expreffions, makes it necef- 
any. for me in order to the keeping you either 
open 


from miftaking me, or thinking I miftake the 
controverfy, to take noticeto you, and com- 
plain of the unreafonable liberty they give 
themfelves of playing with names at pleafure. 
And indeed if I were obliged in this difpute, 
to have fuch regard to the phrafeology of each 
particular chymift, as not to write any thing, 
which this or that author may not pretend, 
not to contradict this or that fenfe, which he 
may give us as occafion ferves to his ambigu- 
ous expreffions, I fhould fcarce know how to 
difpute, nor which way to turn my felf. For 
I find that even eminent writers, (fach asRay- 
mund Lully, Paracelfus, and others) do fo abufe 
the terms they employ, that as they will now 
and then give divers things one. name; fo 
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they will* oftentimes give one thing many 
names; and fome ofthem (perhaps) fuch, as 
do much more properly fignify fome diftinct 
body of another kind; nay, even ur technical 
words or terms of art, they refrain not from 
this confounding: liberty; but will, as I have 
obferved, call the fame fubftance, fometimes 
the fulphur, and fometimes the mercury of a 
body. And now I {peak of mercuty, I cannot 
but take notice, that the défcmptions they 
give us of that'prineiple or ingredient of mixt 
bodies, are fo intricate, that even thofe, that 
have endeayeuréd'to-polith and illuftrate the 
notions of the chymifts, dre fain to confefs, 
that they know net.what to miake :of it either 
hy ihgentious acknowledgments, or defcrip- 
tions, that are not intelligible... 

I Musr confefs, (fays leutberius) I have, 
inthe reading of Paracel/fus, and other chymi- 
cal authors, been, troubled to find, that fuch 
hard words and equivocal expreffions, as you 
juftly, complain of, do, even when they treat of 
principles, feem to be ftudioufly affected by 
thofe writers; whether to make themfelves to 
be admired by their readers, and their art ap- 
pear more venerable and myfterious, or, (as 
they would have us think) to conceal from 
them a knowledge themfelves judge ineftima- 
ble. 

But whatever (fays Carueades) thefe men 


ek eee 


than theirown. And thofe, that are fo ambi- 
tious to be admired by the vulgar, that rather 
than go without the admiration of the igno- 
rant they wall expofe themfelves to the con- 
tempt of the learned, thofe fhall, by my con- 
fent, freely enjoy their option. As for the 
myftical writers ferupling to communicate their 
knowledge, they might lefs to their own dif- 
paragemiefit, and to flie frouble of their read- 
ers, have concealed it by writing no books, 
than by writing bad ones. If Themi/tius were 
heré, he would not ftick to fay, that chymifts 
write thus darkly, not becaufe they think their 
nofions too precious to be explained, but be- 
caule they fear, that if they were explained, 
men would difcern, that they are far from 
being precious. And indeed I fear, that the 
chief reafon, why chymifts have written fo ob- 
{curely of their three principles, may be, that 
not havwng clear and diftinét notions of them 
themfelves, they cannot write otherwife than 
confufedly of what they but confufedly appre- 
hend: not to fay, that divers of them, being 
con{cieus to the invalidity of their doétrine, 
might well enough difcern, that they could 
{carce keep themfelves from being confuted, 
but, by keeping themfelves from being clearly 
underftood. But though much may be faid to 
excnfe the chymifts when they write darkly, 
and zemgmatically, about the preparation of 
their elixir, and fome few other grand arcana, 
the divulging of which they may, upon grounds 
plausible enough, efteem unfit; yet when they pre- 
tend toteach the general principles ef natural phi- 
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lofophers, this equivocal way of wfiting is not 
to beendured. For in fuch fpeculative enqui- 
ries, where the naked knowledge of the truth 
is the thing principally aimed at, what does 
he teach me worth thanks, that does not, if he 
can, make his notion intelligible to me, but by 
myftical terms, and ambiguots plirafes dark- 
ens what he fhould clear ups and thakes 
me add the trouble of pueffing at the fenfe of 
what he equivocally exprefles, to-that of exa- 
mining the truth. of what he feerhs to deliver? 
And if the matter of the philofopher’s ftone, 
and the manner of preparing it, be fuch miy- 
{teries, as they would have the world believe 
them, they may write intelligibly and clearly 
of the principles of mixt bodies im peneral, 
without difcovering what they call the “sredt 
work, But for my part (contiliues\Carneades) 
what my indignation at this un:philofophical 
way of teaching principles las how extorted 
from me, is meant chiefly to exciife my* felf, 
if J fhall hereafter oppofe any pafticular opinion 
or affertion, that fome follower of Paracelfits 


or ahy eminent artift may pretend Hottd be his 


mafter’s. For,as I told youlong fitt¢e, I am 
not obliged to examine private men’s writings, 
(which were a labour as endlefs as unprofitable) 
being only engaged to examine thofe opinions 
about the tria prima, which I find thofe chy- 
mifts [have met with to agtee in moft: and I 
doubt not, but my atguments apainft their 
doctrine will be in great part éafily eriough ap- 
plicable even to thofe private opinions, whith 
they do not fo direétly and exXprefly oppofe. 
And indeed, that, which Iam now entering 
upoh, being the confideration of the things 
thernfelves, whereinto Spagytifts refolve mixt 
bodies by the fire, if I can fhew, that thefe are 
nat of an elementary nature, it will be no great 
matter what narnes thefe or thofe chytifts have 
been pleafed to give them. And I queftion 
not, that toa wife man, and confequently to 
Eleutherius, it will be lefs confiderable to know, 
what men have thought of things, than what 
they fhould have thought. 

Jw the fourth and laft place, then, I con- 
fider, that as generally as chymifts are wont 
to appeal to experience, and as confidently as 
they ufe to inftance the feveral fubftances fepa- 
rated by the fire from a mixt body, as a fuffici- 
ent proof of their being its component elements; 
yet thofe differing fubftances are many of them 
far enough from elementary fimplicity, and 
may be yet looked upon as mixt bodies, moft 
of them alfo retaining, fomewhat a¢- leaft, if 
not very much, of the nature of thofe coneretes 
Whence they were forced. I am giad (fays 
Eleutherius) to fee the vahity or envy of the 
canting chymifts thus difcovered arid ¢haftifed ; 
and I could wel, that learfied men would 
con{pire together to make thefe deluding wri- 
ters fenfible, that they muft no Jonger hope 
with impunity to abufe the world. For whilft 
fuch men are quietly permitted to publifh books 
with promifing titles, and therein to affert 
what they pleafe, andcontradi¢tothers, and even 
themfelves as they pleafe, with as little dan- 
ger of being confutedas ofbeing underftood, they 
are encouraged to get themfelves 2 name, at ee 
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coft ofthe readers, by finding, that intelligent men 
are wont, for the reafon newly mentioned, to 
let their books and them alone: and the igno- 
rant and credulous (of which the numbef is 
{till much greater than that of the other) are 
forward to admire moft what they leaft under- 
ftand. Butif judicious men, fkilled in chymi- 
cal affairs, fhall once agree to write clearly and 
plainly of them, and theteby keep men froni 
being ftunned, as it were, or impofed upor 
by dark or empty words; it is to be hoped, 
that thefe men finding, that they can no longer 
write impertinently and abfurdly, without be- 
ing laughed at for doing fo, will be reduced 
either to write nothing, or books, that may 
teach us fomething, and not rob men, as for- 
merly, of invaluable time; and fo ceafing to 
trouble the world with riddles or impertinencies, 
we fhall either by their books receive an ad: 
vantage, or by their filence efcape an inconve- 
nience, 

Bur after all this is faid (continues Elez- 
therius) it may be reprefented in favour of: the 
chymifts, that, in one regard the liberty they 
take in ufing names, if it be excufable at ariy 
time, may be more fo when they fpeak of the 
fubftances, whereinto their analyfis refolves 
mixt bodies: fince as parents have the right to 
name their own children, i€ has ever been al- 
Jowed to the authors of new invehtions, to im- 
pofe names uponthem. And therefore the 
fubjects we {peak of being fo the produétions 
of the chymifts .art, as not to be otherwife, 
but by it, obtainable; it feerns but equitable to 
give the artifts leave to name them as they 
pleafe: confidering alfo, that none are fo fit and 
likely to teach us what thofe bodies are, as they 
to whom we owed them. 

I Toup you already (fays Carneades) that 
there is great difference betwixt the being able 
to make experimients, and the being able to 
give a philofophical account of them. And I 
will not now add, that many a mine-digger 
may meet, whilft he follows his work, with, 
4 gem or a mineral which he knows not what to 
make of; till he fhews it a jeweller or a mine- 
ralift to be informed what it is. But that 
which I would rather have here obférved, is, 
that the chymifts I am now in debate with 
have given up the liberty you challenged for 
them, of ufing names at pleafure, and con: 
fined themfelves by their defcriptions, though 
but fuch as they are, of their principles; fo 
that although they might freely have called 
any thing their analyfis prefents them with, ei- 
ther fulphur, or metcury, or gas, or blas, of 
what they pleafed; yet when they have told 
mié¢, that fulphur (for inftance) 18 a primoge- 
nealand fimple body, inflammable, odorous, &c, 
they muft give me leave to difbelieve them, 
if they tell me, that a body, that is either com- 
pounded or unififlammable, is fuch a fulphur; 
and to think they play with words, when they 


teach, that gold and fome other minerals abound 
with an incombuftible fulphur, which is as 
proper an expreffion, as 4 fun-fhine night, 6r 
a fluid icé. 

Bur before I defcerd to the mention of paf- 
ticulats belonging to my fourth confideration, 
I think it convenient to premife a few penéralsy 
fome of which I fhall the lef$ netd to infift on 
at preferit, be¢aufe I have touched on them al- 
ready. 

Anp fitft I muft invite you to take notice 
of a certain paflage in Helmont *, which though 
I have not fouind much heeded by his readers, 
he himfelf mieritions as a notable thing, ahd I 
take to be a vety cotifiderable one: for where- 
as the diftilled oil of oil-olivé, thotish drawn 
per fe,is (as Ihave tried) of a very fhatp and 
fretting quality, and of an odious talfte, he tells 
us, that fimple oi] being only digefted with Pr- 
racelfus’s fal circulatum; is reduced into diffi- 
milar parts, and yields a fweet oil, very dif 
fering from the oil diftilled from fallet oil ; 
as alfo, that by the fame way there may be {e- 
parated from wine a very fweet and gentle 
fpirit, partaking of a far ofher and nobler qua- 
lity than that which is immediately drawn by 
diftillation, and called dephleomed aqua vite, 
from whofe acrimony this other fpirit is ex- 
ceedingly remote; although the /a/ circulatum 
that makes thefe anatomies be fepatated ftom 
the analyzed bodies, in the fame weight and 
with the fame qualities it had before. Which 
affirmation of Ae/mont, if we admit to be true, 
we muft acknowledge, that theté miay be a 
very great difpatity betwixt bedies of the fame 
denomination (as feveral oils; or fevefal {pi- 
rits) feparable from compound bodies: for bé- 
fides the differences I fhall andn take noticé of, 
betwixt thofe diftilled oils that are conimonly 
known to chymifts, it appears by this, that by 
means of the /a/ circulatum, théte may be quite 
another fort of oils obtained from the {ate 
body: and who knows, but that there may be 
yet other agents bound in nature, by whof 
help there may, whether by tranfmutatiot or 
otherwife, be obtained fromi the bodies viillgar- 
ly called mixt, oils or othet flibftances, differing 
from thofe of the fame denomination, kridwh 
either to vulgar chymifts, or evén to Helmont 
himfelf? But for fear you fhould tell me, that 
this is but a conjecture grounded upon another 
tnan’s relation, whofe truth we have not the 
means to experimeént, I will not infift upon it; 
but leaving yeu to confider of it at leifuré, I 
fhall procééd to what is next. 

SECONDLY, then, if that be true, which was 
the opinion of Leucifpus, Democritus, and 
other prime anatomifts of old, and is in 6ur 
days revived by no mean philofophers; namely, 
that our culinary fire, fuch as chymifts ufe, con- 
fifts of fwarms of little bodies {fwiftly moving, 
which by their fmallnefs and motion are able to 
permeate the folideft and compacteft Poe 
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and even pilafs it felf, if this (I fay) be true, 
fince we fee, that in flints and other concretes, 
the fiery part is incorporated with the groffer, 
it will not be irrational to conjecture, that mul- 
titudes of thefe fiery corpufcles, getting in at 
the pores of the glafs, may affociate themfelves 
with the parts of the mixt body whereon they 
work, and with them conftitute new kinds of 
compound bodies, according as the fhape, 
fize, and other affections of the parts of the dif- 
fipated body happen to difpofe them, in refe- 
rence to fuch combinations; of which alfo 
there may be the greater number, if it be like- 
wife granted, that the corpufcles of the fire, 
though all exceeding minute,: and very fwiftly 
moved, are not all of the fame bignefs, nor 
ficure: and if I had not weightier confidera- 
tions to difcourfe to you of, I could name to 
you, to countenance what I have newly faid, 
{ome particular experiments, by which I have 
been induced to think, that the particles of an 
open fire working upon fome bodies may really 
affociate themfelves therewith, and add to the 
quantity. But becaufe I am not fure, that 
when the fire works upon bodies included in 
glaffes, it does it by a real trajeétion of the 
fiery corpufcles themfelves, through the fub- 
{tance of the glafs, I will proceed to what is 
next to be mentioned. 

I Coup (fays Eleutherius) help you to 
fome proofs, whereby I think it may be made 
very probable, that when the fire acts immedi- 
ately upon a body, fome of its corpufcles may 
{tick to thofe of the burnt body, as they feem 
to do in quick-lime, but in greater numbers 
and more permanently. But for fear of re- 
tarding your progrefs, I fhall defire you to de- 
fer this inquiry till another time, and proceed 
as you intended. 

You may then, in the next place, (fays Car- 
neades) obferve with me, that not only there 
are fome bodies, as gold, and filver, which do 
not by the ufual examens, made by fire, ail- 
cover themfelves to be mixt; but if (as you 
may remember I formerly told you) it be a 


de-compound body, that is diffipable into feve- 


ral fubftances, by being expofed to the fire it 
may be refolved into fuch, as are neither ele- 
mentary, nor fuch as it was upon its laft mix- 
ture compounded of; but into new kinds of 
mixts. Of this I have already given you fome 
examples in foap, fugar of lead, and vitriol. 
Now if we fhall confider, that there are fome 
bodies, as well natural, (as that I laft named) 
as faCtitious, manifeftly de-compounded; that 
in the bowels of the earth nature may, as we 
fee fhe fometimes does, make ftrange mix- 
tures; that animals are nourifhed with other 
animals and plants; and that thefe themfelves 
have almoft all of them their nutriment and 
growth, either from a certain nitrous juice har- 
boured in the pores of the earth, or from the 
excrements of animals, or from the putrified 
bodies, either of living creatures or vegetables, 
or from other fubftances ofa compounded nature; 
if, I fay, we confider this, it may feem pro- 
bable, that there may be among the works of 
nature (not to mention thofe of art) a greater 
number of de-compound bodiés, than mn take 


notice of; and indeed, as I have formerly alfo 
obferved, it does not at all appear, that all mix- 
tures muft be of elementary bodies; but it 
feems far more probable, that there are divers 
forts of compound bodies, even in regard of all 
or fome of their ingredients, confidered ante- 
cedently totheir mixture. For though fome 
feem to he made up by the immediate coalitions 
of the elements, or principles themfelves, and 
therefore may be called prima mifta, or mifta 
primaria; yet it feems, that many other bodies 
are mingled (if I may fo fpeak) at the fecond 
hand, their immediate ingredients being not 
elementary, but thefe primary mixt newly fpo- 
‘en of; and from divers of thofe fecondary 
forts of mixts may refult, by a further compo- 
fition, a third fort, and fo onwards. Nor is 
it improbable, that fome bodies are made up 
of mixt bodies, not all of the fame order, but 
of feveral; as (for inftance) a concrete may con- 
fift of ingredients, whereof the one may have 
been a primary, the other a fecondary mixt 
body; (as I have in native cinnaber, by my 
way of refolving it, found both that coarfer 
part, that feems more properly to be ore, and 
a combuftible fulphur, and a running mercury :) 
or perhaps without any ingredient of this. latter 
fort, it may be compofed of mixt bodies, fome 
of them of the firft, and fome of the third kind. 
And this may perhaps be fomewhat illuftrated 
by reflecting upon what happens in fome chy- 
mical preparations of thofe medicines which 
they call their bezoardicum’s. For firft, they 
take antimony andiron, which may be looked 
upon as prima mifta; of thefe they compound 
a ftarry regulus, and to this they add, accord- 
ing to their intention, either gold or filver, 
which makes with it a new and further com- 
pofition. To this they add fublimate, which 
is itfelfa de-compound body, (confifting of 
common quickfilver, and divers falts united by 
fublimation into a cryftalline fubftance) and 
from this fublimate, and the other metalline 
mixtures, they draw a liquor, which may be al- 
lowed to be of a yet more compounded nature. 
Ifit betrue, aschymifts affirm it, that by this 
art fome of the gold or filver mingled with the 
regulus may be carried over the helm with it 
by the fublimate; as indeed a fkilful and can- 
did perfon complained to me a while fince, that 
an experienced friend of his and mine, having 
by fuch a way brought over a great deal of gold, 
in hope to do fomething further with it, which 
might be gainful to him, has not only miffed 
of his aim, but is unable to recover his volati- 
lized gold out of the antimonial butter, where- 
with it is ftrictly united. 

Now (continues Carneades) if a compound 
body ¢onfift of ingredients, that are not merely 
elementary; it is not hard to conceive, that the 
fubftances, into which the fire diffolves it, 
though feemingly homogeneous enough, may 
be of acompounded nature, thofe parts of each 
body, that are moft of kin, affociating them- 
felves into a compound of a new kind, As 
when (for example fake) I have caufed vitriol 
and fal armoniac, and falt-petre to be mingled 
and diftilled together, the liquor, that came 
over, manifefted it felf not to be either fpirit of 
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nitre, or of fal armoniac, or of vitriol. For 
none of thefe would diffolve crude gold, which 
yet my liquor was able readily to do; and 
thereby manifefted it felf to be a néw compound, 
confifting at leaft of {pirit of nitre, and {al ar- 
moniac, (for the latter diffolved in the for- 
mer, will work on gold) which neverthelefs 
are not by any known way feparable, and con- 
fequently would not pafs for a mixt body, if 
we our felves did not, to obtain it, put and 
diftill together divers concretes, whofe diftinét 
operations were known beforehand. And to 
add on this occafion the experiment I lately 
ere you, becaufe it is apphcable to our 
prefent purpofé, I fhall acquaint you, that fuf- 
pecting the common oil of vitriol not to be al- 
together fuch a fimple liquor, as chymifts pre- 
fume it, I mingled it with an equal or a double 
quantity (for 1 tried the experiment more than 
once) of common oil of turpentine, fuch as to- 
gether with the other liquor I bought at the 
drugfters. And having carefully (for the ex- 
pernnent is rice, and fomewhat dangerots) 
diftilled the mixture in a fmall glafs retort, 
I obtained, according to my defire, (befides 
the two liquors I had put in) a pretty quantity 
of acertain fubftance, which ftrcking all about 
the neck of the retort, difcovered it felf to be 
fulphur, not only by a very fttong falphure- 
ous fmell, and by the colour of brimftone; but 
alfo by this, that being put upon a coal, it was 
immediately kindled, and burned like ¢orm- 
mon fulphur. And of this fubftance I have 
yet by me fome httle parcels, which you may 
command and examine when you pleafe. So 
that from this experiment I may deduce either 
one, or both of thefe propofitions, that-a real 
falphur may be made. by the conjunction of 
two fuch fubftances as. chymiifts take for ele- 
mentary, and which did not either of them 
apart appear to have any fuch body m it; or, 
that oil of vitriol, though a diftilled liquor, and 
talcen for part of the faline prinerple of the con- 
crete, that yields it, may yet be fo compounded 
# body, as to contain, befides its faline part, a 


that I formerly reprefentedit as poffible, that 
as there may be more elements thai five, or 
fix; fo the elements of one Body may be diffe- 
rent from thofe of another: whence it would 
follow, that from therefolution of de-compound 
bodies there ray refult mixts cf an altdee- 
ther new kind, by the coalitionof elemerits, 
that never perhaps convened before. I mighe, 
I fay, mind you of this, and add divers things 
to this fecond confideration; but for fear of 
wanting time, I willingly pretermitthem, to pafs 
on tothe third, which is this, that the fire 
does not always barely refolve or take afunder, 
but may alfo after anew manner mingle and 
compound together the parts (whether elemen- 
tary or not) of the body'diffipated by it. 

‘Furs is fo evident (fays Carneades). m forte 
obvious examples, that I cannot but wonder 
at their fupinenefs, that have not taken notice of 
it. For when wood being burntin achimney 
is diffipated by the fire into fmoke and afhes, 

Vou. I. 


that {moke compofts foot, which is fo far ftom 
being any one of the principles of the wood, 
that (as I noted above) you may by a further 
analyfis feparate five or fix diftinét fubftances 
from it. And as for the remaining afhes, the 
chymifts themfelves teach us, that by a further 
degree of fire they may be indiffolubly united 
into glafs. Itis true, that the analyfis, which 
the chymifts principally build upon, is made, 
not in the open air, but in clofe veffels; but 
however, the exainples lately ptoduced may 
invite you fhrewdly to fufpect, that heat may 
as well compound as diffipate the parts of mixt 
bodies: and notto tell you, that I have kriown 
a vitrification made even in clofe veffels, I 
muft remind you, that the flowers of antimo- 
ny, and thofe of fulphur, are very muxt bodies, 
though they afcend in clofe veffels; and that it 
was in ftopt glaffes, that I brought up the 
whole body of catnphite. And whereas it may 
be objected, that alt thefé examples are of bo- 
dies forced up in a dry, not a fluid fort, as 
dre the liquots wont so be obtained by diftil- 
lation; I anfwer, that beffdes it is poffible, 
that a body may be changed from confiftent to 
fltid, or from fluid to confiftent, without be- 
ing Otherwifé much altered, as may appear by. 
the eafinefs, wherewith in winter, without any 
addition or feparatiot of vifible ingredients, 
the fame fubftahce may be quickly hardened 
into brittle ice, and thawed again into fluid 
water; befides this, I fay, it would be 
confidered,. that comindn quickflver itfelf, 
which the enitnenteft chymifts eonféfs to be 4 
mixt body, may be driven over thie hel in its 
priftine fort of quickfilver, and: cénfequeritly; 
int that of 4 liqtior. And certainly it is pofft 
ble, that very compounded bodies rhay con- 
cur to conftitute liquors; fine2, not to mention, 
that I have found it poffible, by the help of 2 
certain menitroum, to diftill gold i felf throug 
a retort, even with a moveraté fire; let us but 
confider what happens in butter of antimony. 
For if that be carefully rectified, it may be re- 
duced into a very clear liquor, and yet if you 
caft a quantity of fair water upon it, there will 
quickly preeipitate 2 ponderous anc! yomitive 
calx, whitch made‘ beforé a confiderable part of 
the liquor, and yet is mdeed (though fome 
eminent chymifts would have it mercurial’) an’ 
antimoniallbody, carried over and kept diffolvedt 
by the falts of the fublimate; and confequently 
a compounded ene; as you may find, if you 
will have the cutiefity to: examine this white 
powder by a fltilfal'réduttion. And? that you 
may not think, that bodies; as: compounded! as 
flowers of brimiftone, cannot be brought to con- 
cur to conftitute diftilled liquors; and alfo, 
that you may not imagine, with divers learned! 
men; that’ pretend nofrhall fallin chymitry, 
that at lea{t no mitt body can be browght over 
the helm, but by cortofive falts; F am ready to 
fhew you, when you-pleafe, among oflier ways 
of bringing’ over flowers of brimftone (pey- 
haps I might add, even miiterd¢Hfulphurs) fone, 
wherein It eiiploy noite: bit olezeirious bodies 
to male voletile:liquors, in-wHieh not only the 
edlowr, but (which-is‘a miuth' fliite? tievk) the 
fidell and fome Spetations- manifett, thar there 
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is brought over a fulphur, that makes part of 
the liquor. 

One thing more there is, Eleutherius, (fays 
Carneades) which is fo pertinent to my prefent 
purpofe, that, though I have touched upon it 
before, I cannot but on this occafion take no- 
tice of it. And iris this ; that the qualities or 
accidents, upon whofe account chymifts are 
wont to call a portion of matter by the name 
of mercury, or fome other of their principles, 
are not fuch, but that it 1s poffible as great 
(and therefore why not the like?) may be pro- 
duced by fuch changes of texture, and other 
alterations, as the fire may make in the {mall 
parts of a body. I have already proved, when I 
difcourfed of the fecond general confideration, 
by what happens to plants nourifhed only with 
fair water, and eggs hatched into chickens, 
that by changing the difpofition of the com- 
ponent parts of a hody, nature is able to effect 
as great changes jn a parcel of matter reputed 
fimilar, as thofe requifite to denominate one 
of the ‘ria prima. And, though Helmont do 
fomewhere wittily call the fire the deftructor 
and the artificial death of things; and, although 
another eminent chymift and phyfician be 
pleafed to build upon this, that fire can never 
generate any thing but fire; yet you will, I 
doubt not, be of another mind, if you con- 
fider, how many new forts of mixed bodies 
chymifts themfelves have produced by means 
of the fire; and particularly, if you confider, 
how that noble and permanent body, glafs, is 
not only manifeftly' produced by the violent 
action of the fire, but has never, for aught we 
know, been produced any other way. And, 
indeed, it feems but an inconfiderate affertion 
of fome Helmontians, that every fort of body 
of a peculiar denomination muft be produced 
by fome feminal power; as I think I could 
evince, if I thought it fo neceffary, as it is for 
me to haften to what I have further to dif- 
courfe. Nor need it much move us, that there 
are fome, who look upon whatfoever the fire 
is employed to produce, not as upon natural, 
but artificial bodies, For there is not always 
fuch a difference; as many imagine, betwixt 
the one and:the other; nor is it fo eafy as 
they think, clearly to affign that, which pro- 
perly, conftantly, and: fufficiently, difcrimi- 
nates them. But not to engage my felf in 


fo nice a difguifition, it may now fuffice to’ 


obferve, that a thing is commonly termed arti- 
ficial, when a parcel of matter is by the arti- 
ficer’s hand, or tools, or both, brought to fuch 
a fhape or form, as he defigned before-hand 
fn his mind: whereas in many of the chymi- 
al productions the effect would be produced, 
whether the artificer intended it or no; and is 
oftentimes very much other than he intended 
or looked for: and the inftruments employed 
are not tools artificially fafhioned and fhaped, 
like thofe of tradefmen, for this or that parti- 
cular work; but, for the moft part, agents of 
nature’s own proyiding, and whofe chief pow- 
ers of operation they receive from their own 
nature or texture, not the artificer. And, in- 
deed, the fire is as well a natural agent as feed: 
and the chymift; that imploys it, does but 


apply natural agents and patients, who being 
thus brought together, and a¢ting according 
to their refpective natures, perform the work 
themfelves ; as apples, plums, gr other fruit, 
are natural productions, though the gardener 
bring and faften together the {cipns and the 
{tock, and both water, and do pérhaps divers 
other ways contribute to its bearing fruit. But, 
to pfoceed to what I was going to fay; you 
may obferve with me, Eleutherius, that, as I 
told you once before, qualities flight enough 
may ferve to denominate a chymical principle. 
For, when they anatomize a compound body 
by the fire, if they get a fubftance inflammable, 
and that will not mingle with water, that 
they prefently call fulphur ; what is fapict and 
diffoluble in water, that muft pafs for falc; 
whatfoever is fixed and indiffoluble in water, 
that they name earth. And I was going to 
add, that whatfoever volatile fubftance they 
know not what to make of, not to fay, what- 
foever they pleafe, that they call mercury. But 
that thefe qualities may either be produced, 
otherwife than by fuch as they call feminal a- 
gents, or may Belong to bedies of a compound- 
ed nature, may be fhewn, among other in- 
{tances, in glafs made of afhes, where the ex- 
ceeding {trong-tafted alcalizate falt joining with 


the earth becomes infipid, and with it contti- 


tutes a body; which, though alfo dry, fixed 
and indiffoluble in water, is yet manifeftly a 
mixed: body ; and made fo by the fire it felt. 
Awnp I remember to our prefent purpofe, 
that fHelmont, amongft other medicines that: 
he commends, has a fhort procefs, wherein, 
though the direétions for practice are but ob- 
{curely intimated, yet I have fome reafon not 
to difbelieve the procefs, without affirming or 
denying any thing about the virtues of the re- 


medy to be made by it. Quando (fays he) oleum Helmont 
cinnamomi, Fc. fuo fali alkali mifcetur abfquep.4i2. 


omni aqua, triummenfium arltificiofa occultaque 
circulatione, totum in falem volatilem commuta- 
tum eft, vere effentiam fui fimplicis in nobis ex- 
primit, SF ufque in prima noftri conftitutiva fefe 
ingerit. A not unlike procefs he delivers in 
another place; from whence, if we fuppofe 
him to fay true, I may argue, that fince by the 
fire there may be produced afubftance, that is as 
well faline and volatile, as the falt' of hartfhorn, 
blood, €%¢c. which pafs for elementary; and 
fince that this volatile falt is really compounded 
of a chymical oil and a fixed falt, the one made 
volatile by the other, and both affociated by 
the fire, it may well be fufpected, that other 
fubftances, emerging upon the diffipation of 
bodies by the fire, may be new forts of mixts, 
and confift of fubftances of differing natures : 
and particularly, I have fometimes fufpected, 
that finge the volatile falts of blood, hartfhorn, 
Fc. are fugitive, and endowed with an exceed- 
ing ftrong fmell, either that chymifts do erro- 
neoufly afcribe all odours to fulphurs, or that 
fuch falts confift of fome oily parts well in- 
cerporated with the faline ones. And the like 
conjecture I have alfo made concerning fpirit 
of «vinegar, which though the chymifts think 
one of the principles of that bedy, and though . 
being, an acid fpirit it feems to be much Be 
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of kin, than volatile falts, to fulphurs; yet, 
not to mention its piercing {mell, which I 
know not with what congruity the chymifts 
will deduce from falt, I wonder they have not 
taken notice of what their own Zyrocinium Chy- 
micum teaches us concerning the diftillation of 


L. 1. C.4. faccharum Saturn, out of which, Beguznus af- 


fures us, that he diftilled, befides a very fine 
fpirit, no lefs than two oils, the one blood-red 
and ponderous, but the other fwimming upon 
the top of the fpirit, and of a yellow colour ; 
of which, he fays, that he kept then fome by 
him, to verify what he delivers. And though 
1 remember not, that I have had‘two diftinct 
oils from fugar of lead, yet that it will, though 
diftilled without addition, yield fome oil, dif- 
aprees not with my experience. I know the 
chymifts will be apt to preterid, that thefe oils 
are but the volatilized fulphur of lead; and will 
perhaps argue it from what Begwimus relates, 
that when the diftillation is ended, you'll find. 
a caput mortuum extremely black, and (as he. 
fpeaks) nullius momenti, as if the body, or at 
leaft the chief part of the metal it felf; were by 
the diftillation carried over the helm. But fince 
you know, as well as I, that /accharum Saturnt 
ts a kind.of magiftery, made only by calcin- 
ing of lead per /e, diffolving it in diftilled vine- 
gar, and cryftallizing the folution ; if I had lei- 
fure to tell you, how-differing a thing I did,; 
upon examination, find the caput mortuum, fo 
flighted by Beguinus, to be, from: what he re- 
prefents it, I believe you would think the con- 


jecture propofed lefs probable than one or 


other of thefe three; either that this oil did 
formerly concur to conftitute the fpirit of vine- 
gar, and fo that what pafles for a chymical 
principle, may yet be further refoluble into di- 
{tinct fabftances; or that fome parts of the 
fpirit, together with fome parts of the lead, 
may conftitute a chymical oil;which therefore, 
though it pafs for homogeneous, may be a 
very compounded body ; or at leaft, that by 
the action of the diftilled vinegar and the fa- 
turnine calx one upon another, part of the li- 
quer may be fo altered, as to be; tranfmuted 
from an acid fpirit into an oil. And though 
the truth of either of the two former con- 
jeGtures would make the example I have re- 
flected on, more pertinent to my prefent argu- 
ment; yet you'll eafily difcern, the third and 
laft conjecture cannot be unferviceable to con- 
firm fome other paffages of my difcourfe. 

To return then to what 1 was faying juft 
before I mentioned Hle/mont’s experiment; I 
fhall fubjoin, that chymifts muft confefs alfo, 
that in the perfectly dephlegmed fpirit of wine, 
or other fermented liquors, that, which they 
tall the fulphur of the concrete, lofes, by the 
fermentation, the property of oul, (which the 
chymifts likewife take to be the true fulphur 
of the mixt) of being- unmingleable with the 
water. Andif you will credit * Helmont, a 
pound of the pureft fpirit of wine may barely, 
by the help of pure falt of tartar, (which is but 
the fixed falt of wine) be refolved or tranimu- 
ted into fcarce half an ounce of falt, and as 


much elementary water, as amounts to the re- 
maining part of the mentioned weight. And 
it may (as I think I formerly alfo noted) be 
doubted, whether that fixed and alcalizate fale, 
which is fo unanimoufly agreed on, to be the 
faline principle of incinerated bodies, be not, 
as it is alcalizate, a production of the fire lor 
though the tafte of tartar, for example, feem 
to argue, that it contains a falt before it be 
burned; yet that falt being very acid, is of a 
quite differing tafte from the lixiviate falt of 
calcined tartar. And thongh it be not truly 
objected againft the chymifts, that they obtain 
all falts they make, by reducing the body they 
work on into afhes with violent fires, (fince 
hartfhorn, ambér, blood, and divers other 


anixts, yield a «copious falt, before, they be 


burned to afhes): yet this volatile falt differs 
much, as we fhall fee anon, from the fixed 
alcalizate falt I fpeak of ; which, foraught I 


remember, is not producible by any known’ 


way, without ineineration. It is nat unknown 
to chymifts, that quickfilver may be precipita- 
ted, without addition, into a dry powder, that 
remains fo in. water. And fome eminent Spa- 


gyrifts, and even Raimund Lutly himfelf, teach, 


that meerly: by the fire, quickfilyer may in con- 
venient vefiels be reduced (at leaft in great 


part) into a thin liquor like water, and mingle-, 


able with.it. So that by the bare action of, 
the fire, it is poffible, that the parts of a mixed 
bady fhould:be-fo:difpofed after. new and dif 
fering: manners, that it may be. fometimes of 
one confiftence, fometirnes of another; and 
may in one ftate be -difpofed to be mingled 
with water, and in another not. I could alfo 
fhew you, that bodies, from which apart chy- 
mifts cannot obtain any thing, thatis combulftt- 
ble; may, by. being affociated together, and 
by the help of the fire, afford an inflammable 
fubftance. And, that on the other fide, it is 
poffible for a body to be inflammable, from 
which it would very much puzzle any ordinary 
chymift, and perhaps any other; to feparate an 
inflammable principle or ingredient. Where- 
fore, fince the principles ot chymifts may re: 
ceive their denominations from qualities, which 
it often exceeds not the power of art, nor al- 
ways that of the fire to produce; and fince 
fuch qualities may be found in bodies, that 
differ fo much in other qualities from one ano- 
ther, that they need not be allowed to agree 
in that pure and fimple nature, which prinei- 
ples, to be fo indeed, muft have; it may juftly 
be fufpected, that many productions of the 
fire, that are fhewed us by chymifts, as the 
principles of the concrete, that afforded them, 
may be but anew kind of mixts. And to 
annex; on this oceafion, to thefe arguments 
taken from the nature of the thing, one of 
thofe, which logjcians call ad hominem, 1 fhall 
defire you: to take notice, that though Para- 
celfus hhimfelf, and fome, that are fo miftaken, 
as to think he could not be fo, have ventured 
to teach, that not only the badies here below, 
but the elements themfelves, and all the ether 
parts of the univerle, are compofed of falt, 

fulphur 
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fulphiir and mercury; yet the learned Sen- 
nertus, and all the more wary chymifts, have 
rejétted that conceit, and do many of them 
confefs, that the tria prima are each of them 
made up of the four elements ; and others of 
them make earth and water concur with falt, ful- 
phur and mercury, to the conffitution of mixt 
bodies. So that one fort ‘of thefe Spagyrifts, 
notwithftanding the fpecious titles they give to 
the productions of the fire, do in effect grant 
what I contend for. And, of the other fort 
I may well demand, to what kind of badies 
the phlegm and dead earth, to be met with in 
chymical refolutions, are ta be referred? For 
either they muft fay, with Paracel/us, but againtt 
their own conceffions, as well as againit expe- 
rience, that thefe are alfo compofed of the ¢ria 
prima, whereof they cannot feparate any one 
from either of them; or elfe they muft con- 
fefs, that two of the vafteft bodies here be- 
low, earth and water, are neither of them com- 
pofed of the tvia prima; and that confequent- 
ly thofe three are not the univerfal, and 
adequate ingyedients, neither of all fublunary 
bodies, nor even of all mixed bodies. 

I Know, that the chief of thefe chymifts re- 
prefent, that though the diftinct fubftances inta 
which they divide mixt bodies by the fire, are 
not pure and homogeneous; yet fince the four 
elements, into which the Ariftotelians pretend 
to refolve the like bodies by the fame agent, 
are not fimple neither, as themfelves acknow- 
ledge, it is as allowable for the chymifts to call 
the one principles, as for the Peripateticks to 
call the other elements; fince in both cafes the 
impofition of the name is grounded only upon 
the predominancy of that element, whofe name 
is afcribed to it.. Nor fhall I deny, that this 
argument of the chymifts is no ill one againft 
the Ariftotelians. But what anfwer can it 
prove to me, who, you know, am difputing as 
well againft the Ariftotelian elements, as the 
chymical principles, and muft not look upon 
any body as a true principle or element, but as 
yet compounded, which is not perfectly homo- 
geneous, but is further refoluble into any num- 
ber of diftinét fubftances, how {mall foever ? 
And as for the chymifts calling a body falt, or 
fulphuf, or mercury, upon pretence, that the 
principle of the fame name is predominant in 
it, that itfelf is an acknowledgment of what I 
contend for; namely, that thefe productions of 
the fire are yet compounded bodies. And yet 
whilft this is granted, it is affirmed, but not 
proved, that the reputed falt, or fulphur, or 
mercury, confifts mainly of one body, that de-: 
ferves the name of a principle of the fame de- 
nomination. For how do chymifts make in 
appear, that there are any fuch primitive and 
fimple bodies in thofe we are {peaking of; fince 
it is upon the matter confeffed by the anfwer 
lately made, that thefe are not fuch? And if 
they pretend by reafon to evince what they af- 
firm, what becomes of their confident boafts, 
that the chymift (whom they therefore, after 
Beguinus, call a pbilofopbus or opifex fenfatus) 
Gan convince our eyes, by manifeftly fhewing 
in any mixt body thofe fimple fubftances he 
teaches them to be compofed of? Andindeed, 

I 


for the chymifts to have recourfe in this cafe 
to other praofs than experiments, as it is to 
wave the grand argument, that has all this 
while been given out for a dermmonftrative one; 
fo it releafes me from the obligation to proele- 
cute a difpute,wherein I am not engaged to ex- 
amine any but experimental proofs. 1 know 
it may plaufibly enough be reprefented, in fa- 
vour of the chymitfts, that it being evident, that 
much the greater part of any thing they call 
falt, orfulphur, or mercury, is really fuch; it 
would be very rigid to deny thofe tubftances 
the names afcribed them, only becaufe of fome 
flight mixture of another hody, fince not only 
the Peripateticks call particular parcels of. mat- 
ter elementary, though they acknowledge, that 
elements are not to be any where fqund pure, 
at leaft here below, and fince efpecially there 
is a manifeft analagy and refemblance betwixt 
the bodies obtainable by chymical anatomies, 
and the principles whofe names are given 
them; I have, I fay, confidered that thefe 
things may be reprefented : but as for what is 
drawn from the cuftom of the Peripateticks, 
I have already told you, that though it may 
be employed againft them, yet it is not avail- 
able againft me, who allow nothing to be an 
element, that is not perfectly homogeneous. 
And whereas it is alledged, that the predomi- 
nant principle ought to give a name to the 
fub{tance wherein it abounds; I anfwer, that 
that might much more reafonably be fard, if 
either we or the chymifts had feen nature take 
pure falt, pure fulphur, and pure mercury, and 
compound of them every fort of mixt bodies. 
But, fince it is to experience that they appeal, 
we muft not take it for granted, that the di- 
ftilled oil (for inftance) of a plant is mainly 
compofed of the pure principle called fulpbur, 
till they have given us an ocular proof, that 
there is in that fort of plants fuch an home- 
geneous fulphur. For as for the fpecious ar- 
gument, which is drawn from the refemblance 
betwixt the productions of the fire, and the re- 
fpective, either Ariftotelian elements, or chy- 
mical principles, by whofe names they are call- 
ed; it will appear more plaufible than cogent, 
if you will but recall to mind the ftate of the 
controverfy; which is not, whether or no there 
be obtainedfrom mixt bodies certain fubftances, 
that agree in outward appearance, or in fome 
qualities, with quickilver or brimftone, or fome 
fuch obvious or copious body; but whether or 
no all bodies, confeffed to be perfectly mixt, 
were compofed of, and are refoluble into a de- 
terminate number of primary unmixt bodies. 
For, if you keep the ftate of the queftion in 
your eye, yqu will cafily. difcarn, that there is 
much of what fhould be demonftrated, left 
unproved by, thofe chymical experiments we 
are examining, But (not to.repeat what I have 
already difcovered more at large) I fhall now 
take notice, thar it will not prefently follow, 
that becaufe a production of the fire has fome 
affinity with fome of the greater maffes of 
matter here below, that therefore they are both 
of the fame nature, and deferve the fame 
name; for the chymifts are not content, that 
flame fhould be laoked upon as a‘ parcel. Ae 
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the element of fire, though it be hot, dry, and 
active, becaufe it wants fome other qualities 
belonging to the nature of elementary fire. 
Nor will they tet the Peripateticks call afhes, 
or quick-lime, earth, notwithftanding the ma- 
ny likeneffes between them; becaufe they are 
not taftelefs, as elementary earth ought to be: 
but if you fhould afk me, what then it 1s, 
that all the chymical anatomies of bodies do 
prove, if they prove not, that. they confift of 
the three principles into which the fire refolves 
them; I anfwer, that their diffections may be 
granted to prove, that fome mixt bodies (for 
-in many it will not hold) are by the fire, 
when they are included in clofe veffels, (for 
that condition alfo is often requifite) diffoluble 
into feveral fubftances differing in fome qua- 
lities, but principally in confiftence. So that 
out of moit of them may be obtained a fixt 
fubftance, partly {aline, and partly infipid, an 
unctuous liquor, and another liquor, or more, 
that without being unctuous have a manifeft 
tafte. Now, if chymifts will agree to call the 
dry and fapid fubftance, falt; the unctuous li- 
quor, fulphur; and the other, mercury; I thall 
not much quarrel with them for fo doing: but 
if they will tell me, that falt, fulphur, and 
mercury are fimple and primary bodies, where- 
ef each mixt body was actually compounded, 
and which was really in it antecedently to the 
operation of the fire, they muft give me leave 
to doubt, whether (whatever their other argu- 
ments ray do) their experiments prove all this. 
And if they will alfo tell me, that the fub- 
{tances their anatomies are wont to afford them, 
are pure and fimilar, as pfinciples ought to be, 
they muft give me leave to believe my own 
fenfes, and their own confeffions, before their 
bare affertions. And that you may not (Een- 
therius) think I deal fo rigidly with them, be- 
caufe I feruple to take thefe produétions of the 
‘fire for fuch, as the chymifts would have them 
pals for, upon the account of their having 
fome affinity with them; confider a little with 
me, that in regard an element or principle 
ought to be perfectly fimilar and homogene- 
ous, there is no juft caufe, why I fhould rather 
give the body propofed the name of this or 
that element or principle, becaufe it has a re- 
femblance to it in fome obvious quality, rather 
than deny it that name upon the account of 
divers other qualities, wherein the propofed 
bodies are unlike, and if you do but confider, 
what flight and eafily producible qualities they 
are, that fuffice, as I have already more than 
once obferved, to denofninate a chymical prin- 
ciple or an-element, you will not, I hope, think 
iny warinefs to be deftitute either of example, 
or elfe of reafon. For we fee, that the chy- 
mufts will net allow the Ariftotelians, that the! 
falt in afhes ought to be called earth, though 
the faline and terreftrial part fymbolize in 
weight, in drynefs, in fixednefs and ‘fufibility, 
only becaufe the one is fapid and diffoluble 
lm water; and the other not: befides;.-we fee 
that fapidnefs and volatility are went’ to de- 
nominate’ the chymufts merouty or {pific; and 
yet ‘how many bedies, think you, may a- 
gree in qualities, which may ‘yet be 
- WOk. LL . 


of very differing matures, and difagtee in 
qualities either more numerous, of more, con- 
fiderable, or both? For not only fpirit of 
nitre; aqua fortis, fpirit of falt, fpirit of oil of 
vitriol, fpirit of alum, fpirit of vinegar, and 
all faline liquors diftilled from animal bodies, 
but all the acetous fpirits of woods freed from 
their vinegar; all thefe, 1 fay; and many o- 
thers muft belong to the chymifts mercury, 
though it appear not,why fome of them fhould 
more be comprehended under one denomina- 
tion than the chymifts fulphur, or ail, fhould 
likewife be; for their diftilled oils are alfo 
fluid, volatile, and tafteable, as well as their 
mercury: nor is it neceflary, that their ful- 
phur fhould be unctuous or diffoluble in water, 
fince they generally refer {pirit of wine to ful- 
phurs, although that fpirit be not unctuous, 
and will freely mingle with water. So that 
bare inflammability muft conftitute the effence 
of the chymifts fulphur ; as uninflammablenefs,. 
Joined with any tafte, is enough fo intitle a di- 
{tilled liquor to be their mercury. Now fince 
I can further obferve to you, that fpirit of nitre 
and fpirit of hartfhorn being poured together 
will boil and hifs, and tofs up one another into 
the air, which the chymifts make figns of 
great antipathy in the natures of bodies, (as 
indeed thefe fpirits differ much both in tafte, 
{mell, and operations) fince I elfewhere tell 
you of my having made two forts of oil out of 
the fame man’s blood, that would not mingle 
with one another; and fince I might tell you 
divers examples I have met with, of the con- 
traniety of bodies, which according to the chy- 
mifts muft be huddled up together under one 
denomination; I leave you to judge, whether 
fuch a multitude of cba as may agre¢ 
in thefe fight qualities, and yet difagree in o- 
thers more confiderable, are more worthy to 
be called by the name of a principle (which 
ought to be pure and homogeneous) than td 
have appellations piven them; that may make 
them differ, in name too, from the bodies 
from which they fo wildly differ in nature. 
And hence alfo, by the by, you may perceive, 
that it is not wnreafonable to diftruft the chy- 
mifts way of argumehtation, when being un- 
able te fhew us, that fuch a liquor is (for ex- 
ample) purely faline, they prove, that at 
leaft falt is much the predominant principle, 
becaufe that the propofed fubftance is ftrongly 
tafted, and. all tafte proteeds from fait; where- 
as thofe fpirits, fuch as fpirit of tartar, {pirit 
of hartfhorn, and the like, which are reckoned 
to be the mefouries of the bodies, that afford 
them, have: mianifeftly a {trong and piercing 
tafte, and fo'has (according to what I former- 
ly noted) the fpirit of box &c. even after 
the acid liquor that concurred to compofé it 
has been fepatated from it. And itideed, if 
fapidnefs belong not to the'fpirit or mefcurial 
principle of vegetables arid animals, I fcarce 
know how it will be diferiminated ftorn their 
phlegm; fince by the abferice of inflammability 
it muft be diftinewithed from their fulphur: 
which affords me another examiplé, to prové 
how unacourate the chyniieal doétrine is in our 
préfent cafe ; ‘fince not only the spirit of ve- 
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petables and animals, but their oils are very 
ftrongly tafted, as he, that fhall but wet his 


tongue with chymical oii of cinnamon or of 


eloves, or even turpentine, may quickly find, 
to his fmart. And not only I never tried any 
chymical oils, whofe tafte was not very manifeft 
and ftrong; but a fkilful and inquifitive perfon, 
who made it his bufinefs by elaborate opera- 
tions to depurate chymical oils, andreduce them 
to an elementary fimplicity, informs us, that 
he never was able to make them at all taftelefs: 
whence I might infer, that the proof chymifts 
confidently give us of a body’s being faline, is 
fo far from demonftrating the predominancy, 
that ic does not clearly evince fo much as the 
prefence of the faline principle in it. Butl 
will not (purfues Carneades) remind you, that 
the volatile fale of hartfhorn, amber, blood 
éfc. are exceeding ftrongly fcented, notwith- 
ftanding that moft chymifts deduce odours 
from fulphur, and from them argue the pre- 
dominancy “of that principle in the odorous 
body ; becaufe I muft not fo much as add any 
new examples of the incompetency of this fort 
of chymical arguments; fince having already 
detained you but too long im thofe generals, 
that appertain to my fourth confideration, it is 
time; that I proceed to the particulars them- 
felves, to which I thought fit they fhould be 
previous. a 

Tuese generals (continues Carneades) be- 
ing thus premifed, we might the better furvey 
the unlikenefs, that an attentive and unpre- 
poffeffed obferver may take notice of in each fort 
of bodies, which the chymifts are wont to call 
the falts of fulphurs or mercuries of the con- 
cretes that yield them, as if they had all a fim- 
plicity, and identity of nature: whereas falts, if 
they were all elementary, would as little differ 
as do the drops of pure and fimple water. It is 
known, that both chymiftsand phyficians afcribe 
to the fixt falts of calcined bodies the virtues 
of their concretes; and confequently very dif- 
fering operations. So we find the alkali of 
wormwood much commended in diftempers of 
the ftomach; that of eye-bright for thofe that 
have a weak fight; and that of guaiacum (of 
which a great quantity yields but a very little 
falr) is not only much commended in venereal 
difeafes, but is believed to have a peculiar pur- 
gative virtue, which yet I have not had occa- 
fion to try. And though, I confels, I have 
long thought, that thefe alkalizate falts are, for 
the moft part, very near of kin, and retain 
very little of the properties of the concretes 
whence they were feparated; yet being m nded 
to obferve watchfully, whether I could Jmeet 
with any exceptions to this general obfervation, 
I obferved at the glafs-houfe, that fometimes 
the metal (as the workmen call it) or mafs of 
colliquated ingredients, which by blowing they 
fafhion into veffels of divers fhapes, did fome- 
times prove of a very differing colour, anda 
fomewhat differing texture, from what was 
ufual, And having inquired, whether the caufe 
of fuch accidents might not be derived from 
the peculiar nature of the fixt falt employed to 
bring the fand to fufion, J found, that the know- 
ingeft workmen imputed thefe mif-adventures 


to the afhes of fome certain kind of wood; 
as having obferved the ignobler kind of glafs I 
lately mentioned to be frequently produced, 
when they had employed fuch-forts of afhes, 
which therefore they feruple to make ufe of, 
if they took notice of them beforehand. I re- 
member alfo, that an induftrious man of my ac- 
quaintance having bought a vaft quantity of 
tobacco-ftalks to make a fixt falt with; I had 
the curiofity to go fee, whether that exotick 
plant, which fo much abounds in volatile fale, 
would afford a peculiar kind of alkali; and I 
was pleafed to find, that in the lixivium of it it 
was not neceflary, as is ufual, to evaporate all 
the liquor, that there might be obtained a faline 
calx, confifting like lime quenched in the air 
of a heap of little corpufcles of unregarded 
fhapes; but the fixtfalt fhot into figured cryf- 
tal, almoft as nitre or fal armoniac and other 
uncalcined falts are wont todo. AndI further 
remember, that I have obferved, in the fixt 
falt of urine, brought by depuration to be very 
white, a tafte not fo unlike to that of common 
falt, and very differing from the wonted cauf- 
tick lixiviate tafte of other falts made by incine- 
ration. But becaufe the inftances I havealledged 
of the difference of alkalizate falt are bur 
few, and therefore I am ftill inclined to think, 
that moft chymifts and many phyficians do, in- 
confiderately enough, and without warrant from 
experience, afcribe the virtues of the concretes 
expofed tocalcination, tothe falts obtained byit; 
I fhall rather, tofhew thedifparity of falts, men- 
tion inthe firft place the apparent difference be- 
twixtthe vegetable fixt falts and the animal vo- 
latileones: as (for example) betwixtfalt of tartar, 
and falt of hartfhorn; whereof the former is fo 
fixt, that it will indure the brunt of a violent fire, 
and ftand in fufion like a metal; whereas the 
other (befides, that it has a differing tafte anda 
very differing {mell) is fo far from being fixt, 
that it will fly away ina gentle heat as eafily as 
fpirit of wine itfelf. And to this I fhall add, 
in the next place, that even among the volatile 
falts themfelves, there is a confiderable diffe- 
rence, as appears by the diftinct properties of 
(for inftance) falc of amber, falt of urine, falt 
of man’s fkull, (fo much extolled againft the 
falling ficknefs) and divers others, which cannot 
efcape an ordinary oblerver. And this diverfity 
of volatile falts I have obferved to be fometimes 
difcernible even.to the eye, in their figures. 
For the falt of hartfhorn I have obferved to ad- 
here to the receiver, in the form almoft of a pa- 
rallelopipedon; and of the volatile falt of human 
blood (long digefted before diftillation, with 
{pirit of wine) I can fhew you ftore of grains of 
that figure, which geometricians call a rhombus ; 
though I dare not undertake, that the figures of 
thefe or other faline cryftals (if I may fo call 
them) will be always the fame, whatever de- 
gree of fire have been employed to force them 
up, or how haftily foever they have been made 
to convene in the {pirits or liquors, in the low- 
er part of which, I have ufually obferved them, 
after a while, to fhoot. And although, as ] 
lately told you, I feldom found any difference, 
as to medical virtues, in the fixt.falts af divers 
vegetables; and accordingly I have fufpected 
_ that 
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that moft of thefe volatile falts, having fo great 
a refemblance in fmell, in tafte, and fugitive- 
nefs, differ but little, if at all, in their medici- 
nal properties: as indeed I have found them 
generally to agree in divers of them (as in their 
being fomewhat diaphoretick and very deopila- 
tive) yet Iremember * He/mont fomewhere in- 
forms us, that there is this difference betwixt 
the faline fpirit of urine and that of man’s blood, 
that the former will not cure the epilepfy, but 
the latter will. Of the efficacy alfo of the fale 
of common amber againft the fame difeafe in 
children, (for in grown perfons it is not a fpe- 
cifick) I may elfewhere have an occafion to en- 
- tertain you. And when I confider, that to 
the obtaining of thefe volatile falts (efpecially 
that of urine) there -is not requifite fuch a de- 
ftructive violence of the fire, as there is to get 
thofe falts that muft be made by incineration, I 
am the more invited to conclude, that they 
may differ from one another, and confequently 
recede from an elementary fimplicity. And 
if I could here fhew you, what Mr. Boyle has 
ebferved, touching the various chymical di- 
ftinctions of falts; you would quickly difcern, 
not only that chymifts do give themfelves a 
ftrange liberty to cal lconcretes falts, that are, 
according to their own rules, to be looked upon 
as very compounded bodies; but that among: 
thofe very falts, that feem elementary, becaufe 
produced upon the anatomy of the bodies, 
that yield them, there is not only a vifible 
difparity, but, to fpeak in the common 


language, a manifeft antipathy or contra-. 


Flety: as is evident in the ebullition and hiffing, 
that is wont to enfue, when the acid fpirit of 
vitriol, for inftance, is poured upon pot-afhes, 
or falt of tartar. And I fhall beg leave of this 
gentleman, (fays Carneades) cafting his eyes 
on me, to let me obferve to you, out of fome 
of his papers, particularly thofe, wherein he treats 
of fome preparations of urine, :that’ not only 
one and the fame body may have two falts of 
a contrary nature, as he exemplifies in the {pi- 
crit and alcali of nitre; but that from the fame 
body there may, without addition, be obtained. 
three differing and vifible falts. For he relates, 
that he obferved in urine, not only a volatile 
and cryftalline falt, anda fixt falt, but like- 
wife a kind of fal armoniac, or fuch a falt as 
would fublime in the form ofa falt, and there- 
fore was not fixt, and yet was far from being 
fo fugitive as the volatile faltr; from which it 
- feemed alfo otherwife to differ. I have in- 
deed fufpected, that this may be a fal armo- 
niac properly enough fo called, as compound- 
ed of the volatile falt of urine, and the 


fixt of the fame liquor, which, as I noted, is: 


not unlike fea-falt, but that it felf argues a ma- 
nifeft difference betwixt the falts, fince fuch a 
volatile falt is not wont to unite thus with-an 
ordinary alkali, but to fly away from it in the 
heat. And on this eccafion I remember, that 
to give fome of my friends an ocular proof of 
the difference betwixt the fixt and volatile 


falt of (the fame concrete) wood, I devifed the 
following experiment: I took common Vene- 
tian fublimate, and diffolved as much of it ag 

I well could in fair waters then I took wood- 
afhes; and pouring on them warm water, dif- 
folved their falt; and filtrating the water, as 
{oon as J found the fixivium fufficiently fharp 
upon the tongue; I referved it for ufe. Then on 
one part of the former folution of fublimate 
dropping a little of this diffolved fixt falt of 
wood, the liquors prefently turned of an orange 
colour; but upon the other part of the clear 
folution of fublimate . putting fome of the vola- 
tile falt of wood (which abounds in the {pirit 
of foot) the liquor immediately turned white; 
almoft like milk; and after a while let fall a 
white fediment, as the other liquor dida yellow 
one. To all this that I have faid concerning the 
difference of falts, I might add what I former- 
lyttold you, concerning the fimple fpirit of 
box, and fuch like woods, which differ much 
from the other falts hitherto mentioned, and yet 
would belong to the faline principle, if chy- 
mifts did truly teach, that all taites proceed 
from it. AndI might alfo annex, what I noted 
to you out of + tHelmont concerning bodies, 
which, though they confift in great part of 
chymical oils, do yet appear but volatile falts: 
but to infift on thefe things, were to repeat; 
and therefore I fhall proceed. 

- Tuts difparity is alfo highly eminent in the 
feparated fulphurs or chymical oils of things; 
For they contain fo much of the fcent, and 
tafte; and vertues, of the bodies, whence they 
were drawn, that they feem to be but the ma- 
terial crafis (if I may fo fpeak) of their con- 
cretes. Thus the oils of cinnamon, cloves, 
nutmegs and other fpices, feem to be but the u- 


nited aromatic parts, that did enoble thofe bo-- 


dies. And it is a known thing, that oil of cinna- 
mon, and oil of cloves, (which J have likewife 
obferved in the.oils of feveral woods) will fink to 
the bottom of water; whereas thofe of nut- 
megs and divers other vegetables will fwim 
upon it. The oil (abufively called fpirit) of 
rofes {wims at the top of the water in the form 
of a white butter; which I remember not to 
have obferved in any other oil drawn in any 
limbeck ; yet there is away (not here to be de: 
clared) by which I have feen it come over in 
the form of other aromatic ojls, to the delight 
and wonder of thofe that beheld it. In oil of 
anifeeds, which I drew both with, and with- 


out fermentation, I obferved the whole body - 


of the oil in a cool place to thicken into the con- 
fiftence-and appearance of white butter, which, 
with the leaft heat, reftymed its former liquid- 
nefs. In the oil of olive drawn over in a te- 
tort, I have likewife more than once feen a 
{pontaneous coagulation in the receiver: and 


I have of it by me thus congealed ; whicli is. 


of fuch a ftrangely penetrating fcent, as if it 
would perforate the nofes that approach it. The 


like pungent odour I alfo obferved in the diftils - 
led liquor of common foap, which forced over. 


from 


| * Error vero per diftillationem nobis monfirat etiam [piritum falinum plane volatilem odore nequicqudm ut nec Safle deftingui 
bilecn a [piritu urine; in eo tamen effentialiter diverfum, quod fpiritus talis éruorit curat epilepfiam, non autem fpiritus jalis 


lotti. Helmont. Aura Vitalis. 


|, | Aliquando oleum cirmamomi, Sc. feo fali alkali mifcetur abfque ommi Aqua, triummenfium artificio’s octultaqu’ circelatimne, 


totiva in fale volatile commutatum eft. Helmont, Tria Prima Chymicorum. &c. pag. 412. 
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from minium, lately afforded an oil of a moft 
admirable penetrancy: and he muft bea great 
itranger, both to the writings and preparations 
of chymitts, that fees not in the oils they di- 
fill from vegetables and animals, a confider- 
able and obvious difference. Nay, I fhall venture 
to add, Eleutherius, (what perhaps you will 
think of kin to a paradox) that divers times 
out of the fame animal or vegetable, there may 
be extracted oils of natures obvioufly differing. 
To which purpofe I fhall not ipfift on the {wim- 
ming and finking oils, which I have fome- 
times obferved to float on, and fubfide under 
the {pirit of guaiacum, and that of divers other 
vegetables diftilled with a ftrong and lafting 
fire; nor fhallI infift on the obfervation elfe- 
where mentioned, of the divers and unmingle- 
able oils afforded us by human blood, long fer- 
mented and digefted with fpirit of wine ; be- 
caufe thefe kinds of oils may feem chiefly to 
differ in confiftence and weight, being all of 
them high coloured and aduft. But the ex- 
periment, which I devifed to make out this 
difference of the oils of the fame vegetable, ad 
oculum, (as they {peak) was this that follows: 
I took a pound of anifeeds, and having grofly 
beaten them, caufed them to be put into a very 
large glafs retort almoft filled with fair water ; 
and placing this retort in a fand-furnace, I 
caufed a very gentle heat to be adminiftered 
during the firft day, and a great part of the fe- 
cond, till the water was for the moft part drawn 
off, and had brought over with it at leaft moft 
of the volatile and aromatic oil of the feeds. 
And then increafing the fire, and changing 
the receiver, I obtained befides an empyreu- 
matical fpirit, and a quantity of aduft. oil; 
whereof a little foated upon the fpirit, and the 
re{t was more heavy, and not eafily feparable 
from it. And whereas thefe oils were very dark, 
and fmelled (as the chymifts {peak) fo ftrong- 
ly of the fire, that their odour did not betray 
from what vegetables they had been forced; 
the other aromatic oil was enriched with the 
genuine {mell and tafte of the concrete; and 
fpontaneoufly coagulating itfelf into white but- 
ter, did manifeft itfelf to be the true oil of ani- 
feeds: which concrete I therefore chofe to em- 
ploy about this experiment, that the difference 
of thefe oils might be more confpicuous than 
it would have been, had J, inftead of it, diftilled 
another vegetable. | 

I Hap almoft forgot to take notice, that 
there is another fort of bedies, which though 
net obtained from concretes by diftillation, 
many ehymifts are wont to call their fulphur ; 
not only becaufe fuch fubftances are, for the 
moft part, high coloured, (whence they are 
alfo, and that more properly, called tinctures) 
as diffolved fulphurs are. wont to be; but efpe- 
cially becaufe they are, for the moft part, ab- 
{tracted and feparated from the reft of the 
miafs by fpirit of wine: which liquor thofe men 
fuppofing to be fulphureous, they conclude, 
that what it works upon, and abftraéts, muft 
be a fulphur alfo. And upon this account 
they prefume, that they can fequefter the ful- 
phur even of minerals and metals; for which 
it is Known, that they cannot by fire alone {fe- 
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parate it. Too all this I fhall anfwer, that if 
thefefequeftered fubftances wereindeed the ful- 
phurs of the bodies, whence they are drawn, 
there would as well be a great difparity betwixt 
chymical fulphurs obtained by. ipirit-of wine, 
as I have already fhewn there is betwixt thofe 
obtained by diftillation in the form of oils: 
which will be evident from hence, that not to 
urge, that themfelves afcribe diftinét virtues to 
mineral tincture, extolling the tincture of gold 
againit fuch and fuch difeafes; the tinéture of 
antimony, or of its glafs, againft others; and 
the tincture of emerald again{t others; it is 
plain, that in tinctures drawn from vegetables; 
if the fuperfluous fpirit of wine be diftilled off, 
it leaves at the bottom that thicker fubftance; 
which chymifts ufe to call the extraét of the 
vegetable. And that thefe extracts are endow- 
ed with very different qualities, according to 
the nature of the particularbodies, that afforded 
them (though I fear feldom with fo much of 
the fpecifick virtues, as is wont to be imagined) 
is freely confeffed both by phyficians and chy- 
mifts, But, Eleutherius, (lays Carneades) we 
may here take notice, that the chymifts do as 
well in this cafe, as in many others, allow them: 
{elves a licence to abufe words: for not again 
to argue from the differing properties of tinc- 
tures, that they are not exactly pure and ele- 
mentary fulphurss they would eafily appear 
net to be fo much as fulphurs, although we 
fhould allow chymical oils to deferve that name. 
For however in fome mineral tinétures, the na- 
tural fixednefs of the extracted body does not 
always fuffer it to be eafily further refoluble into 
differing fubftances; yet in very many extracts 
drawn from vegetables, it may very eafily be 
manifefted, that the fpirit of wine has not fe= 
queftered the fulphureous ingredient from the 
faline and mercurial ones, but has diffolved 
(for I take it to be a folution) the finer parts 
of the concrete (without making any nice di+ 
ftinction of their being perfectly fulphureous or 
not) and united itfelf with them into a kind 
of magiftery, which confequently muft contain 
ingredients or parts of feveral forts. For we 
fee, that the ftones, that are rich in vitriol, be- 
ing often drenched with rain-water, the li- 
quor will then extract a fine and tranfparent 
fubftance coagulable into vitriol; and yer 
though this vitriol be readily diffoluble in wa- 
ter, it is not a true elementary falt, but, as 
you know, a body refoluble into very differing 
parts, whereof one (as I fhall have occafion to 


‘tell you anon) is yet of a metalline, and con- 


fequently not of an elementary nature. You 
may confider alfo, that common fulphur is rea- 
dily diffoluble in oil of turpentine, though not. 
withf{tanding its name it abounds as well, if not 
as much, in falt as in true fulphur; witnefs the 
great quantity of faline liquor it affords, being 
fet to flame away under a glafs bell. Nay, 1 
have, which perhaps you will think ftrange, 
with the fame oil of turpentine alone eafily 
enough diffolved crude antimony finely pow- 
dered into a blood-red balfam, wherewith per- 
haps confiderable things may be performed in 
furgery. And if it werenow requifite, I could 
tell you of fome other bodies, (fuch as perhaps 
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you would not fufpeét) that IJ have been able 
to work upon with certain chymical oils. But 
inftead of digreffing further; I fhall make this 
ufe of the example I have named. That it is 
not unlikely, but that fpirit of wine, which by 
its pungent tafte, and by fome other qualities, 
that argue it better, (efpecially its reduciblenefs, 
according to He/mont, into alcali, and water,) 
feems to be as well of a falineas of a fulphureous 
nature, may well be fuppofed capable of diffol- 
ving fubftances, that are not merely elementary 
fulphurs, though perhaps they may abound with 
parts, that areofkinthereunto. ForI find, that 
{pirit of wine will diffolve gum lacca, benzoin, 
and the refinous parts of jallap, and even of guai- 
acum; whence we may well {ufpect, that it may 
from {pices, herbs, and other lefs compacted 
vegetables, extract fubftances, that are not per- 
fect fulphurs, but mixt bodies. And to put it 
paft difpute, there is many a vulgar extract 
drawn with {fpirit of wine, which committed 
to diftillation will afford fuch differing: fubftan- 
ces, as will loudly proclaim it to have been a 
very compounded body. So that we may 
juftly fufpeét, that even in mineral tinétures it 
will not always follow, that becaufe a red fub- 
{tance is drawn from the concrete by fpirit of 
wine, that fubftance is its true and elementary 
fulphur. And though fome of thefe extracts 
may perhaps be inflammable; yet, befides that 
others are not, and befides that their being re- 
duced to fuch minutenefs of parts may much 
facilitate their taking fire; befides this, I fay} 
we fee, that common fulphur, common oil, 
gum lac, and many unctuous and refinous bo- 
dies, will flame well enough, though they be 
of very compounded natures: nay, travellers 
of unfufpected credit affure us, as a known 
thing, that in fome northern countries, where 
fir-trees and pines abound, the poorer fort of 
inhabitants ufe long fplinters of thofe refinous 
woods to burn inftead of candles. And as 
for the rednefs wont to be met with in fuch fo- 
lutions, I could eafily fhew, that itis not ne- 
ceffary it fhould proceed from the fulphur of 
the concrete, diffolved by the fpirit of wine; if 
I had leifure to manifeft, how much chymifts 
are wont to delude themfelves and others, by 
the ignorance of thofe other caufes, upon 
whofe account fpirit of wine and other men- 
{truums may acquite a red or fome other 
high colour. But to return to our chymical 
oils, fuppofing that they were exactly pure; 
yet I hope they would be, as the beft fpirit of 
wine is, but the more inflammable and defla- 
erable. And therefore, fince an oil can be by 
the fire alone immediately turned into flame, 
which is fomiething of a very differing nature 
from it; I fhall demand, how this oil can be 
a primogeneal and incorruptible body, as moft 
chymufts would have their principles; fince it 
is further refoluble into fame, which, whether 
or no it bea portion of the element of fre, as 
an Ariftotelian would conclude, is certainly 
fomething of a very differing nature from a 
chymical oil, fince it burns, and fhines, and 
mounts {wiftly upwards; none of which a chy- 
mical oil does, whilft it continues fuch. And 
if be ht be objected, that the diffipated parts 
Gr. E 


of this flaming oil may be caught and collected 
again into oil or fulphur; I fhall demand, what 
chymift appears to have ever done it: and 
without examining, whether it may not hence 
be as well faid, that fulphur is but compacted 
fire, as that fire is but diffufed fulphur, I thall 
leave you to confider, whether it may not hence 
be argued, that neither fire nor fulphur are pri 
mitive and indeftructible bodies. And I thall 
further obferve, that at leaft it will hence appear, 
that a portion of matter may, withour being 
compounded with new ingredients, by having 
the texture and motion ofits {mall parts changed, 
be eafily, by the means of the fire, endowed 
with new qualities, more differing from them 
it had before, than are thofe, which fuffice to 
difcriminate the chymifts principles from one 
another. 

We are next to confider, whether in the 
anatomy of mixt bodies, that, which chymifts 
call the mercurial part of them, be uncom- 
pounded, orno. Buttotell youtrue, though 
chymifts do unanimoufly affirm, that their re- 
folutions difcover a principle, which they call 
mercury, yet I find them to give of it defcrip- 
tions fo differing, and fo genigmatical, that IJ, 
who am not afhamed to contefs, that I cannot 
underftand what is not fenfe, muft acknow:- 
ledge to you, that I know not what to make 
of them. Paracelfus himfelf, and therefore, 
as you will eafily believe, many of his follow- 
ers, does fomewhere call that mercury, which 
afcends upon the burning of wood, asthe Pe- 
ripateticks are wont to take the fame {moke 
for air; and fo feems to define mercury by vo- 
latility, or (if 1 may coin fuch a word) effu- 
mability. But fince, in this example, both 
volatile falt and fulphur make part of the {moke, 
which does indeed confift alfo both of phlee- 
matick and terrene corpufcles, this notion ig 
not to be admitted; andJ find, that the more 
fober chymifts themfelves difavow if. Yet to 
fhew you, how little of clearnefs we are to ex- 
pect in the accounts even of later Spagyrifts, 
be pleafed to take notice, that Beguinus, even 
in his Lyracinium Chymicum, written for the in- 
ftruction of novices, when he comes to tell us 
what are meant by the- zria prima, which for 
their being principles ought to be defined the 
more accurately and plainly, gives us this de- 


{cription of mercury; Mercurius (fays he) eff Chym. Ty- 
liquor ille acidus, permeabilis, penetrabilis, 2.7%” 


thereus, ac puriffimus, a ‘qao omnis ‘nutricatio 
jenfus, motus, vires, colores, Jenectuti/que pre- 
propere retardatio. Which words are not fo 
much a definition of it, as an encomitmi: and 
yet Quercetanus, in his defcription of the fame 
principle, adds to thefe divers other epithets. 
But both of them, to fkip very many other 
faults, that may be found with their metapho- 
rical deferiptions, {peak iicongruoufly to the 
chymifts own principles. For if mercury be 
an acid liquor, either hermetital philofophy 
muft err in: afcribing all taftes to falt, or elfe 
mercury muft not be a principle, but com- 
pounded of a faline ingredient and fomewhat 
elfe. Libavius, though he finds great fault 
with the obfturity of what the chymifts write 
concerning, their mercurial principle, does yet 
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but give us fuch a negative defcription of it, 
as Sennertus, how favourable foever to the tria 
prima, is not fatished with. And this Senner- 
tus himfelf, though the learnedeft champion 
for the hypoftatical principles, does-almoft as 
frequently, as juftly, complain of the unfatisfac- 
torinels of what the chymifts teach concerning 
their mercury; and yet he himfelf (but with his 
wonted modefty) fubftitutes inftead of the de- 
{cription of Libavius, sanother, which many 
readers, efpecially if they be not Peripateticks, 
will not know what to make of. For fearce 
telling us any more, than that in all bodies, 
that, which is found befides falt and fulphur, 
and the elements, or, as they call them, phlegm 
and dead earth, is that fpirit, which, in 4i- 
feotle’s language, may be called xcia avaroyos 
ruv aspav sorxeiw' he fays that, which | con- 
fefs is not at all farisfactory to me, who do 
not love to feem to acquié{ce in any man’s 
myftical doétrines, that | may be thought to 
underftand them. 

Ir (fays Eleutherius) I durft prefume, that 
the fame thing would be thought clear by me, 
and thofe, that are fond of fuch cloudy exprefii- 
ons, as you juftly tax the chymifts for, I fhould 
venture to offer to confideration, whether or 
no, fince the mercurial principle, that arifes 
from diftillation, is unanimoufly afferted to be 
diftinét from the falt and fulphur of the fame 
concrete, that may not be called the mercury 
of abody, which though it afcend in diftilla- 
tion, as do the phlegm and fulphur, 1s neither 
infipid Jike the former, nor inflammable like 
the latter. And therefore I would fubfticute 
to the too much abufed name of mercury, the 
more clear and familtar appellation of {pirit, 
which‘ is alfo now very much made ufe of, even 
by the chymifts themfelves of our times, though 
they have not given us fo diftinét an explica- 
tion, as were fit, of what may be called the 
fpirit of a mixt body. 

I SHoutp not perhaps (fays Carneades) much 
quarrel with your notion of mercury. But: as 
for the chymifts, what they can mean, with 
congruity to their own principles, by the mer- 
cury of animals and vegetables, it will not be 
fo eafy to find out; for they afcribe taftes only 
to the faline principle, and confequently would 
be much put to it to fhew what liquor it 1s, in 
the refolution of bodies, that not being infipid, 
for that they call phlegm, neither is inflamma- 
ble as oil or fulphur, nor has any tafte; which, 
according to them, miuft proceed from a mix- 
ture, at leaft, offalt. And if we fhould take 
fpirit in the fenfe of the word received among 
modern chymifts and phyficians, for any diltil- 
Jed liquor, that is neither phlegm nor oil, the 
appellation would yet appear ambiguous e- 
nough. For plainly, that, which firft afcends 
in the diftillation of wine and fermented li- 
quors, is generally as well by chymifts as o- 
thers reputed a fpirit. And yet pure fpirit of 
wine being wholly inflammable, ought, ac- 
cording to them, to be reckoned to the fulphu- 
reous, not the mercurial principle. And a- 
mong the other liquors, that go under the name 
of fpirits, there are divers, which feem to be- 
long to the family of falts; fuch as are the 
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{pirit of nitre, vitriol, fea-falt and others, and 
even the fpirit of hartfhorn, being as I have 
tried, in great part, if not totally, reducible 
into falt and phlegm, may be fufpected to be 
but a volatile falt difguifed by the phlegm 
mingled with it into the form of a liquor; 
however, if this be a fpirit, it manifeftly differs 
very much from that of vinegar, the tafte of 
the one being acid, and the other falt; and their 
mixture, in cafe they be very pure, fometimes 
occafioning an effervefcence Jike that of thofe 
liquors the chymifts-account moft contrary to 
one another. And even among thofe liquors, 
that feem to have a better title, than thofe hi- 
therto mentioned, to the name of fpirits, 
there appears a fenfible diverfity; for fpirit of 
oak, for inftance, differs from that of tartar, 
and this from that of box, or of guaiacum. 
And in fhort, even thefe fpirits, as well as other 
diftilled liquors, manifeft a great difparity be- 
twixt themfelves, either in their actions on our 
fenfes, or in their other operations, 

AnpD (continues Carneades) befides this 
difparity, that is to be met with among thofe 
liquors, that the moderns call fpirits, and take 
for fimilar bodies, what I have formerly told 
you concerning the {pirit of box-wood, may 
let you fee, that fome of thofe liquors not only 
have qualities very differing from others, but 
may be further refolved into fubftances differ- 
ing from one another. 

Awnp fince many modern chymifts and 
other naturalifts are pleafed to take the mercu- 
rial {pirit of bodies for the fame principle, un- 
der differing names, I muft invite youf to ob- 
ferve, with me, the great difference, that is 
con{picuous betwixt all the vegetable and ani- 
mal {pirits I have mentioned, and running mer- 
cury. I fpeak not of that, which is common- 
ly fold in fhops, that many of themfelves will 
confefs to be a mixt body; but of that, whicls 
is feparated from metals, which by fome chy- 
mifts, that feem more philofophers than the 
reft, and efpecially by the above mentioned 
Claveus, is (for diftinétion-fake) called mercu- 
rius corporum. Now this metalline liquor be- 
ing one of thofe three principles, of which mi- 
neral bodies are, by Spagyrifts, affirmed to be 
compofed, and to be refoluble into them, the 
many notorious differences betwixt them and 
the mercuries, as they call them, of vegetables 
and animals, will allow me to infer, either 
that minerals and the other two forts of mixt 
bodies confift not of the fame elements, or 
that thofe principles, whereinto minerals are 
immediately refolved, which chymifts with 
great oftentation fhew us as the true prin- 


-ciples of them, are but fecundary principles, 


or muixts of a peculiar fort, which muft be 
themfelves reduced to a very differing form, to 
be of the fame kind with vegetable and animal 
liquors. 

Bur this is not all; for though I formerly 
told you, how little credit there is to be given 
to the chymical procefles, commonly to be met 
with, of extracting the mercuries of metals, 
yet I will now add, that fuppofing, that the 
more judicious of them do not untruly affirm, 
that they have really drawn true and running 
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mercury from feveral metals; (which I with 


they. had clearly taught us how to do alfo;) yet 

- it may be ftill doubted, whether fuch extra¢ted 
mercuries do not as well differ from:-common 
quickfilver, and from one another, as from 
the mercuries of vegetables and animals. Ciz-. 
veus *, in his apology, {peaking of fome ex- 
periments, whereby metalline mercuries may be 
fixt into the nobler metals, adds, that he fpake 
of the mercuries drawn from metals; becaufe. 
common quickfilver, by reafon of its exceffive 
coldnefs and moifture, is unfit for that par- 
ticular kind of operation; .fer which, though 
a few lines before he prefcribes in general the 
mercuries of metalline bodies, yet he chiefly. 
commends that drawn by art from filver. And: 
elfewhere, in the fame book, he tells us, that 
he himfelf tried, that by bare coétion the quick- 
filver of tin or pewter (argentum vivum ex 
ftanno prolicitum) may,,.by an efficient caufe, 
(as he fpeaks) be turned.into pure gold. And’ 
the experienced Alexander van Suchten, fome- 
where tells us, that by a way he intimates may 
be made a mercury of coppet, not of the filver 
colour of other mercuries, but green; to which 
I fhall add, that an eminent perfon, whofe 
hame his travels and learned writings have 
made famous, lately affured me, that he had 
more than once feen the mercury of lead (which 
whatever authors promife, you. will find it very 
difficult to make, at leaft in any confiderable 
quantity) fixt into perfect gold. And being: 
by me demanded, whether or .no any other 

..mercury would not as well have been changed 
‘by the fame operations, he affured me of the 
negative. 

Awnp fince I am fallen upon the mention of 
the mercuries of metals, you will, perhaps, ex- 
pect, (Eleutherius) that I thould fay fomething 
of their two other principles; but I mutt freely 
confefs to you, that what difparity there may 
be between the falts and fulphurs of metals or 
other minerals, I am not myfelf experienced 
enough in the feparations and examens of them, 
to venture to determine: (for, as for the falts 
of metals, I formerly reprefented it as a thing 
much to be queftioned, whether they have any 
at all.) .And for the proceffes of feparation I 
find in authors, if they weré (what: many of 
them are not). fuccefsfully praéticable, as I 
noted above, yet they are to be performed by 
the .affiftance of other bodies, fo hardly, if 
upon any terms at all; feparable from them, 
that it is very difficult. to give-the feparated 
principles ‘all their due, and no more: But 
the fulphur of antimony, which: is vehemently 
vomitive, and: the ftrongly-fcented anodyne 
fulphur-of vitriol, inclines me: to think, that 
not only mineral fulphurs differ fromi vegetable 
ones, but alfo from one another, ' retaining 
much of the nature. of their concretes.'' ‘The 
falts of metals, and of fome fort of* rhinerals, 
you will eafily guefs (by the doubts'I formerly 
exprefied,' whether metals have any fale at all) 
that F have not ‘been fo: happy ‘as-yet to- {ée; 
perhaps not for want of eurtofity. ‘But if Pa. 
nacelfus did alway’ write’ fo confentaneoully to 
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himfelf, that his opinion were confidently to 
be collected from every place of his writings, 
where he feems to exprefs it, I might fafely 


take upon me to fell you, that he both coun- — 


tenances in general; what I have delivered in 
my fourth main confideration, and in particu- 
lar warrants me to fufpect, that there may be 
a difference in metalline and. mineral falts, as: 
well as we find it in thofe of other bodies. 
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For, Sulphur (fays he) aliud in auro, aliud in Paracel 
argento, aliud in ferro, aliud in plumbo, ftanno, 4¢ Mine- 
Sc. fic aliud in fapbyro, aliud in fmaragdo, a-g | 
liud in rubino, chryfolitho, amethyfto, magnete, pag. 141. 


Sc. item aliud in lapidibus, filice, falibus, fon- 
tibus, 8c. Nec vero tot fulpbura tantum, fed & 
totidem falia; fal aliud in metallis, aliud ik gem- 
mis, aliud in lapidibus, aliud in falibus, aliud 
in uitriolo, aliud in alumine: fimilis etiam mer- 
curit ef ratio. Alius in metallis, alins in gem+ 


mis, {Sce, Ita ut unicuique fpeciei fuus peculia- . 


ris mercartus fit. Et tamenres faltem tres Junt; 
una effentia eft fulpbur, una ef fal; una eft 
mercurius, Addo quod¥S fpecialius adbuc fin- 
gula dividantur; aurum enim non unum, fed 
multiplex, ut &F non unum pyrum, pomum, fed 
idem multiplex, totidem etiam fulpbura auri, fa- 
lia auri, mercurit auri, idem competit etiam me- 
tallis &P gemmis; ut quot fapbyri preftantiores, 
Leviores, (Fc. tot etiam faphyrica fulphura, fa- 
plyrica falia, fapbyrici mercurii, (Sc. Idem 
verum etiam eft de turconibus &8F gemmis altis u- 
niverfis. ‘-From which paflage, Eleutherius, I 
fuppofe you will think I might without rafh- 
nefs conclude, either that my. opinion ‘is fa- 
voured by that-of Paracelfus; or that Paracel» 
fus his opinion was not always the fame. But 
becaufe in divers other places of his writings 
he feems to talk at a differing rate of the three 
principles and the four elements, I fhall con- 
tent myfelf to infer from the alledged paffage, 
that if his doctrine be not confiftent with that 
part of mine, which it is brought to counte- 
nance, it is very difficult to know what his 
opinion concerning falt, ftilphur, and mercu- 
ry, was; and that confequently we had reafon, 
about the beginning of our conferences,’ to de- 
cline taking upon us, either to examine or 
appofe it. | | ; 

I Kwaw: not whether I fhould on this occa: 
fion add,. that thofe very bodies, the chymitfts 
call phlegm: and earth, do yet recede from an 
elementary fimplicity. That common earth. 
and water fréquently do ‘fo, notwithftanding 
the received contrary opinion, : is not denied by 
the more ‘waty' of the modern Peripateticks 
themfelves! ‘and certainly mott earths are much 
lefs' fimple'botlies‘than 1s cofmonly imagined 
even by‘ ¢hyz#tiifts, who do not fo confiderately, 
to preferilé and ‘employ earths: promifcuoufly 
in thofe:diftillations, that require the mixture of 
forme saput' mortunm, to tiridér the flowing to- 
gether of the matter; and-to retair its groffer 
parts. For Ihave found fomie earths to yield, 
by diftillation, a liquor very far from being in- 
odorous or infipids and it'isa Known obferva- 
tion, that'moft kinds of fat'earth kept covered 
from the rain, :and' hindered from {pending 

pO themfelves 


ave ob nimiam frigiditatem &F humiditatem nimiam coucottioné 


¢ft contumax, ‘nec ab auro folum alteratio coerceri pote. Gaft. Clave. in Agol. 
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themfelves in the produétion of vegetables, 
will in time become impregnated with falt- 

etre. 
H But I mutt remember, that the water and 
earths I ought here to {peak of, are fuch as are 
feparated from mixt bodies by the fire; and 
therefore to reftrain my difcourfe to fuch, I 
fhall tell you, that we fee the phlegm of 
vitriol (for inftance) is a very effectual reme- 
dy againft burns; and I know a very fa- 
mous and experienced phyfician, whofe unfuf- 
pected fecret (himfelf confeffed to me) it is, 
for the difcuffing of hard and obftinate tumours. 
The phlegm of vinegar, though drawn ex- 
ceeding leifurely in a digefting furnace, I 
have purpofely made trial of; and fometimes 
found it able to draw, though flowly, a fac- 
charine {weetnefs out of lead; and as I remem- 
ber, by long digeftion, I diffolved corals in it. 
The phlegm of the fugar of Saturn is faid to 

ave very peculiar properties. Divers eminent 


-chymifts teach, that it will diffolve pearls, 


which being precipitated by the fpirit of the 
fame concrete, are thereby (as they fay) ren- 
dered volatile; which has been confirmed to 
me, upon his own obfervation, by a perfon 
of great veracity. The phlegm of wine, and 
indeed divers other liquors, that are indifcri- 
minately condemned to be caft away as phlegm, 
are endowed with qualities, that make them dif- 
fer both from meer water, and from each other. 
And whereas the chymifts are pleafed to call 
the caput mortuum of what they have diftilled 
(after they have, by affufion of water, drawn 
away its falt) terra damnata, or earth, it may 


be doubted, whether or no thofe earths are all 
of them perfectly alike ; and it is farce to be 
doubted, but that there are fome of them, 
which remain yet unreduced to an elementary 
nature. The afhes of wood, deprived of all 
the falt, and bone-afhes, or calcined hartfhorn, 
which refiners choofe to make tefts of, as 
freeft from falt, feem unlike: and he that 
fhall compare either of thefe infipid afhes to 
lime, and much more to the calx of talc, 
(though by the affufion of water they be ex- 
quifitely dulcified) will perhaps fee caufe to 
think them things of a fomewhat different 
nature. And it is evident in colcothar, that 
the exacteft calcination, followed by an exqui= 
fite dulcification, does not always reduce the 
remaining body into elementary earth; for 
after the falt or vitriol (if the calcination have 
been too faint) is drawh out of the colcothar, 
the refidue is not earth, but a mixt body, rich 
in medical virtues (as experience has informed 
me) and which Aygelas Sala affirms to be part- 
ly reducible into malleable copper: which I 
judge very probable ; for though, when I was 
making experiments upon colcothar, I was 
deftitute of a furnace capable of giving a heat 
intenfe enough to bring fuch a calx to fufion; 
yet having conjectured, that if colcothar a- 
bounded with that metal, aqua fortis would 
find it out there, I put foe dulcified colcothar 
into that menftruum, and found the liquor, ac- 
cording to my expectation, prefently coloured 
as highly, as if it had been an ordinary folution 
of copper. 


THE 
SCEPTICAL CHYMIST: 
PART V. 


ERE Carneades making a paufe, I 
H muft not deny (fays his friend to 
him) that I think you have fufficient- 
ly proved, that thefe diftinét fubftances, which 
chymifts are wont to obtain from mixt bodies, 
by their vulgar diftillation, are not pure and 
fimple enough to deferve, in rigour of {peak- 
ing, the name of elements, or principles, But 
I fuppofe you have heard, that there are fome 
modern Spagyrifts, who give out, that they 
can, by further and more {kilful purifications, 
fo reduce the feparated ingredients of mixt bo- 
dies to an elementary fimplicity, that the oils 
(for inftance) extracted from all mixts fhall as 
perfectly refemble one another, as the drops of 
water do. 

Ir you remember (replies Carneades) that 
at the beginning of our conference with Philo- 
ponus, I declared to him before the reft of the 
company, that I would not engage myfelf at 
prefent to do any more, than examine the ufual 


proofs alledged by chymifts, for the vulgar 
doétrine of their three hypoftatical principles ; 
you will eafily perceive, that I am not obliged 
to make anfwer to what you newly propofed; 
and that it rather grants, than difproves what 
I have been contending for: fince by pretend- 
ing to make fo great a change in the reputed 
principles, that diftillation affords the common 
Spagyrifts, it is plainly enough pre-fuppofed, 
that before fuch artificial depurations be made, 
thé fubftances to be made more fimple were 
not yet fimple enough to be looked upon as 
elementary: wherefore in cafe the artifts you 
{peak of could perform what they give out 
they can, yet fhould not need to be afhamed 
of having queftioned the vulgar opinion 
touching the ‘ria prima. And as to the thing 
it felf, I fhall freely acknowledge to you, that 
I love not to be forward in determining things 
to be impoffible, till I know and have confi- 
dered the means, by which they are propofed 
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to be effeéted. And therefore I fhall not pe- 
remptorily deny, either the poffibiliry of what 
thefe artifts promife, or my affentto any juft 
inference, however deftructive to my con- 
jeétures, that may be drawn from their per- 
formances. But give me leave to tell you 
withall, that becaufe fuch promifes are wont (as 
experience has more than once informed me) 
to be much more eafily made, than mace 
good by chymifts, I muft with-hold my belief 
from their affertions, till their experiments 
exact it; and muft not befo eafy as to expect 
before-hand an unlikely thing, upon ftronger 
inducements than are yet given me: befides 
that I have not yet found by what I have heard 
of thefe artifts, that though they pretend to 
bring the feveral fubftances, into which the 
_ fire has divided the concrete, to an exquifite 
fimplicity, they pretend alfo to be able by 
the fire to divide all concretes, minerals, and 
others, into the fame number of diftinét fub- 
frances. And in the meantime I muft think it 
improbable, that they can either truly feparate 
as many differing bodies from gold (for in- 
{tance) or oftiocolla, as we can do from wine, 
or vitriol; or that the mercury (for example) 
of gold or Saturn would be perfectly of the fame 
nature with that of hartfhorn; and that the ful- 
phur of antimony would be but numerically dif- 
ferent from the diftilled butter or oil of rofes. 

Bur fuppofe (fays Eleutherius) that you 
fhould meet with chymifts, who would allow 
you to take in earth and water into the num- 
ber of the principles of mixt bodies; and being 
alfo content to change the ambiguous name 
af mercury for that more intelligible one of 
{pirit, fhould confequently make the principles 
or compound bodies to be five; would you 
not think it fomething hard to reject fo plau- 
fible an opinion, only becaufe the five fubftan- 
ces, into which the fire divides mixt bodies, are 
not exactly pure, and homogeneous: For my 
part (continues Eleutherius) I cannot but think 
ic fomewhat ftrange, in cafe this opinion be 
not true, that it fhould fall out fo luckily, that 
fo great a variety of bodies fhould be analyzed 
by the fire into juft five diftinét fubftances, 
which fo little differing from the bodies, that 
bear thofe names, may fo plaufibly be called 
cil, fpirit, falt, water, and earth, 

Tue opinion you now propofe (an{wers 
Carneades) being another than that I was en- 
eaged to examine, itis not requifite for me to 
debate at this prefent; nor fhould | have lei- 
fure to doit throughly. Wherefore, I shall 
only tell you in general, that though I think 
this opinion in fome refpects more defenfible 
than that of the vulgar chymifts; yet you may 
eafily enough learn from the pait difcourie, 
what may be thought of it: fince many of the 
objeétions made againft the vulgar doétrine of 
the chymifts feem, without much alteration, 
employable againft this hypothefis alfo. or, 
befides that this doétrine does, as well as the 
other, take it for granted, (what is not eafy to 
be proved) that the fire is the true and ade- 
quate analyzer of bodies, and that all the dif- 
tinét fubftances obtainable from a mixt body 
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by the fire, were fo pre-exiftent in it, that they 
were but extricated from each other by the 
analyfis; befides that this opinion too afcribes 
to the productions of the fire an elementary 
fimplicity, which I have fhewn not to belong 
to them; and befides that this doétrine is lia- 
ble to fome of the other difficulties, wherewith 
that of the ¢via prima is incumbered : hefides 
all this, I fay, this quinary number of elements, 
(if you pardon the expreffion) ought at leaft 
to have been reftrained to the generality of 
animal and vegetable bodies, fince not only 
among, thefe there are fome bodies, (as I for- 
merly argued) which, for aught yet has been 
made to appear, do confift, either of fewer or 
more fimilar fubftances than precifely five But 
in the mineral kingdom, there 1s fcarce one con- 
crete, that has been evinced to be adequately 
divifible into fiich five principles or elements, 
and neither more nor lefs, as this opinion 

would have every mixt body to confift of. 
Anp this very thing (continues Carneades} 
may ferve to take away or lefien your wonder, 
that juft fo many bodies as five fhould be 
found upon the refolution of concretes. For 
fince we find not, that the fre can make any 
fuch analyfis (into five elements) of metals and. 
other mineral bodies, whofe texture is more 
{trong and permanent, it remains, that the five 
fubftances undercanfideration be obtained from 
vegetable and animal bodies, which (probably 
by reafon of their loofer contexture) are capa+ 
ble of being diftilled. And as to fuch bodes, 
it isnatural enough, that, whether we fuppofe, 
that there are, or are not, precifely five ele- 
ments, there fhould ordinarily occur in the 
diffipated parts, a five-fold diverfity of {cheme, 
(if 1 may fo fpeak.) For, if the parts do not 
remain all fixed, as in gold, calcined talc; Se, 
nor all afcend, as in the fublimation of brim- 
{tone, camphire, &@c. but after their diffipa- 
tion do affociate themfelves into new {chemes. 
of matter; it is very likely, that they will, by, 
the fire, be divided into fixed anc volatile; ([ 
mean, inreference to that degree of heat, by 
which they are diftilled) and thofe volatile parts 
will, for the molt part, afcend either in a dry: 
form, which chymifts are pleafed to call, if 
they be taftelefs, flowers; if fapid, volatile 
falt; or in a liquid form,, And this liquor 
muft be either inflammable, and fo pafs for 
oil; or not inflammable, and yet fubtile and 
pungent, which may be called fpirit ; or elfe 
{tgengthlefs or infipid, which may be named 
phlegm, or water. And as for the fixth part, 
or caput mortuum, it will moft commonly con- 
fift of corpufcles, partly foluble in water, or 
fapid, (efpecially if the faline parts were not fo 
volatile, as to Ay away before) which make up 
its fixt falt; and partly infoluble and infipid, 
which therefore feems to challenge the name of 
earth. But although upon this ground oné 
might eafily enough have foretoid, that the 
differing fubftances obtained from a perfectly 
mixt body by the fire would for the moft part 
be reducible to the five newly-mentioned {tates 
of matter; yet it will not prefently follow, that 
thefe five diftinét fubftances were fimple and 
wae liat tf primo- 


a 


Hosted by Google 


A 


3 


45 


340 


The SCEPTICAL Cuy mist. 


primogeiieal bodies, fo pre-exiftent in the con- 
crete, that the fire does but take them afunder. 
Befides that it does not appear, that all mixt 
bodies, (witnefs, gold, filver, mercury, €&c.) 
nay, nor perhaps all vegetables, which may ap- 
pear by what we faid above of camphire, ben- 
zoin, €fc. are refoluble by fire into juit fuch 
differing {chemes of matter. Nor will the ex- 
periments, formerly alledged, permit us to look 
upon thefe feparated fubitances as elementary or 
uncompounded, Neither will it be a fufficient 
argument of their being bodies, that deferve the 
names,which chymifts are pleafed to give them, 
that they havean analogy in point of confiftence, 
or either volatility or fixednefs, or elfe fome o- 
ther obvious quality, with the fuppofed princi- 
ples, whofe names are afcribed to them. For, as 
I told you above, notwithftanding this refem- 
blance in fome one quality, there may be fuch a 
difparity in others, as may be more fit to give 


them differing appellations, thantherefemblance 


is to give them one and the fame. And indeed 
it feems but fomewhat a grofs way of judging 
of the nature of bodies, to’ conclude without 
fcruple, that thofe muft be of the fame nature, 
that agree in fome fuch general quality, as 
fluidity, drynefs, volatility, and the like: fince 
each of thofe qualities, or {tates of matter, may 
comprehend a great variety of bodies; otherwife 
of a very differing nature ; as we may fee in 
the calxes of gold, of vitriol, and of Venetian 
talc, compared with common afhes; which 
yet are very dry, and fixed by the vehemence 
of the fire, as well as they. And as we may 
likewife gather from what I have formerly ob- 
ferved, touching the {pirit of box-wood, which 
though a volatile, fapid, and: not inflammable 
liquor, as well as the fpirits of hartfhorn, of 
blood andothers, (and therefore has been hither- 
to called the fpirit, and efteemed for one of 
the principles of the wood that 4ffords it) may 
yet, as I told you, be fubdivided into two li- 
quors, differing from one another, and one of 
them at leaft, from the generality of other chy- 
mical {fpirits. 3 

Burt you may your felf, if you pleafe, (put- 
fues Carneades) accommodate to the hypothefis 
you propofed, what other particulars you fhall 
think applicable to it in the foregoing difcourfe. 
For I think it unfeafonable for me to meddle 
now any further with acontroverfy, which, 


- fince it does not now belong to me, leaves me 


at liberty to take my own time to declare my 
felf about it. 

ELEUTHERIvS perceiving, that Carneades 
was fomewhat unwilling to fpend any more 
time upon the debate of this opinion, and hav- 
ing perhaps fome thoughts of taking hence a 
rife to make him difcourfe it more fully ano- 
ther time, thought not fit as then to make 
any further mention to him of the propofed 
opinion; but told him, 

I Presume I need not mind you, Car- 
neades, that both the patrons of the ternary 
number of principles, and thofe that would 
have five elements, endeavour to back their 


experiments with a fpecious reafon or two ; and 
_ efpecially fome of thofe embracers of the opi- 


nion laft named (whom I have converfed with, 
I 


and found them learned men) affign this rea» 
fon of the neceffity of five diftinét elements; 
that otherwife msixt bodies could not be fo . 
compounded and temipered, as to obtain a due 
confiftence and competent duration. For falt 
(fay they) is the bafis of folidity, and per- 
manency in compound bodies, without which 
the other four elements might indeed be vari- 
oufly and loofely blended together, but would 
remain incompacted ; but that fale might be dif- 
folved into minute parts, and conveyed to the 
other fubftances to be compaéted by it, and 
with it, there is a neceffity of water. And 
that the mixture may not be too hard and brit- 
tle, a fulphureous or oily principle mutt iater- 
vene, to make the mafs more tenacious: to 
this a mercurial fpirit muft be fuperadded ; 
which by its activity may for a while permeate, 
and, as it were, leaven the whole mafs, and _ 
thereby promote the more exquifite mixture 
and incorporation of the ingredients: To all 
which, laftly, a portion of earth muft be added, 
which. by its drynefs and porofity may foak up 
part of that water, wherein.the {alt was diffol- 
ved, and eminently concur with the other in- 
gredients to give the whole body the requifite 
confiftence, 

I Perceive (fays Carneades {miling) that 
if it be true, as-it was lately noted from the 
proverb, That good wits have bad memories, 
you have that title, as well as a better, .to a 
place among the good wits. For you have 
already more than once forgot, that I declared 
to you, that I would at this conference examine 
only the experiments of my adverfaries, not 
their {peculative reafons. Yet it is not (fub- 
joins Carneades) for fear of meddling with the 
argument you have propofed, that I decline 


‘the examining it at prefent. For if when we 


are more at leifure, you fhall have a mind, that 
we may folemnly confider of it together; Iam 
confident we fhall fcarce find it infoluble. And 
in the mean time we may obferve, that fuch a 
way of arguing may, it feems, be fpecioufly 
accommodated to differing hypothefes, For 
I find, that Beguinus, and other affertors of the 
tria prima, pretend to make out by fuch a 
way the requifitenefs of their falt, fulphur and 
mercury, to conftitute mixt bodies, without 
taking notice of any neceffity of an addition of | 
water and earth. 

Anp indeed neither fort of chymifts feem to 
have duly confidered, how great variety there 
is in the textures and -confiftences of com- 
pound bodies ; -and how little the confiftence 
and duration of many of them feem to accom- 
modate and be explicable by the propofed no- 
tion. And not to mention thofe almoft incor- 
ruptible fub{tances obtainable by the fire, which 
I have proved to be fomewhat compounded, 
and which the chymifts will readily grant not 
to be perfectly mixt bodies ; (not to mention 
thefe, I fay) if you will but secall to mind 
fome of thofe experiments, whereby I fhewed 
you, -that out of common water only mixt bo-~ 
dies (and even: living ones) of very differing 
‘confiftences, and refoluble by fire into as man 
principles as other-bodies acknowledged to be 
perfectly mixt, may be produced; if you do 
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this, I fay; you will not, I fiippofe, be averfe 
from believing, that nature, by a convenient 
difpofition of the minute parts ef.a portion of 
matter, may contvive bodies durable enaugh, 
and of this, orthat, or the other confiftence, 
without being obliged to make ufe-of: all, much 
lefs of any determmate quantity of each of the 
five elements, or of the three principles to com- 
ound fueh bodies of. And I have. (purfues 
Peipicbedk fomething-wendered,chymifts-fhould 
not confider, that there is fcarce any bady in 
nature fo permanent and indiffoluble as glafs; 
which yet themfelves teach us may be made of 
bare afhes, brought to fufton by the meer vio- 
lence of the fire, fo that, fince.afhes are grant- 
ed to confift but of pure falt and fimple earth, 
fequeftered from al] the other principles or 
elements, they muft acknowledge, that even 
art it felf can of two elements only, or if you 
pleafe, one principle and: one element, com- 
pound a body more durable than almoft any 
in the world. Which being undeniable, how 
will they prove, that nature cannot compound 
mixt bodies, and even durable ones, under all 
the five elements or material principles? 
' Bur to infift-any longer. on this occafional 
difquifition, ‘touching their opinion, that-would 
eftablifh five elements, were to remember as 


little as you did before, that the debate of this- 


matter is no part of my firft undertaking ;.and 
confequently, that I have already fpent time 
enough’ in what Ilook back upon but as a di- 
greffion, or at beft an exeurfiony 

Anp thus, Eleutherius, (fays Carneades) 
having at length gone through the-four ‘con- 
fiderations 1 propofed to difcourfe unto you, 
I hold it not unfit, for fear my having infifted 
fo long on each of them may -+have made you 
forget their feries, briefly to repeat them by 
telling you, that 

Srwce, in the firlt place, it may juftly be 
doubted, whether or no the fire be, as chymifts 
fuppofe it, the genuine and univerfal refolver 
of mixt bodies; 

Since we may doubt, in the next place, 
whether ‘or no all the diftinét fubftances, that 
may be obtained from a mixt body by the-fire, 
were pre-exiftent there, in the forms, in which 
they were feparated from it ; 

Since alfo, though we fhould grant the 
Jubftances feparable from mixt bodies by the 
fire, to have been their component ingredi: 
ents, yet the number of fuch fubftances does 
not appear the fame in all mixt bodies ; fome 
of them bemg ‘refoluble into more differing 
fubftancés than three, and others not being: 
refoluble into fo many as three; | 

Anp fince, laftly, thofe very fubftances, that 
arethus feparated, are not, for the moft part,. 
pure and elementary bodies, but new kinds 
of mixts ; 

Since, I fay, thefe things are fo, I hope 
you will allow me to infer, that the vulgar, 
experiments (I might perchance have added, 
the arguments too) wont to be alledged by 
chymifts to prove, that their three ‘hypoftatical 
principles do adequately -compofe all mixt bo- 
dies; are not fo demonttrative, as to induce a 
wary perfon to acquiefce in their dottrine, 


which, till they explain and prove it better, 
will, by its perplexing darknefs, be more apt té 
puzzle than fatisfy confidering’men, and will 
to them appear incumbered with no {mall dif- 
ficulties. | 

Anp from what has been hitherto deduced: 
(continues Carneades) we may learn, what to 
judge of the common practice of thofe chy- 
mifts; who, becaufe they have found, that divers 
compound bodies (for it will not hold in all) 
can be refolved into, or rather can be brought 
to afford two or three differing fubftances more 
than the foot and afhes, whereinto the naked 
fire commonly divides them in our chimneys, 
cry up their own fect for the invention of a 
new philofophy; fome, of them, as Ae/mont, 
Fc. ftyling themfelves philofophers by the 
fire; and the moft part not only afcribing, 
but, as far as in therm lies; engroffing to thofe 
of their fect the title of Philofophers. 

But alas, how narrow is this philofophy, 
that reaches but to fome of thofe compound 
bodies, which we find but upon, or in the 


cruft or outfide of our terreftrial globe, which, 


is it felf but a point in comparifon of the vaft 
extended univerfe, of whofe other and greater 
parts. the doctrine of the ¢ria prima does not 
give us an account! For what does it teach 
us, either of the nature of the fun, which 
aftronomers afirm to be eight-fcore and odd 
times bigger than the whole earth? or of that 
of thofe numerous fixt ftars, which, for aught 
we knaw, would very few, if any of them, 
appear inferiour in bulk and brightnefs to the 
fun, if they were as near us as he? What does 
the knowing that falt, fulphur and mercury, 
are the principles of mixt bodies, inform us 
of the nature of that vaft, fluid, and zetherial 
fubftance, that feems to make up the inter- 
fteliar, and corifequently much the greateit 
part of. the world? For as for the opinion 
commonly afcribed to Paracel/us, as if he would 
have not only the four Peripatetick elements, 
but even the celeftial parts of the univerfe, to 
confift of his three principles, fince the mo- 
dern chymifts themfelves have not thought fo 
groundlefs a conceit worth their owning, I 
fhall not think it worth my confuting. 

Bur I fhauld, perchance, forgive the hypo- 
thefis I have been all this while examining, 
if, though it reaches but to avery little part 
of the world, it did at leaft give us a fatis- 
factory account of thofe things,.to which it is 
faid to reach: But I find not, that it gives us 
any other than a very imperfect information 
even about mixt bodies themfelves: for how 
will the knowledge of the ¢ria‘prima difcover 


‘to us the reafon, why the load-ftone draws a 


needle, and difpofes it to refpect the poles, 
and yet feldom.precifely paints atthem ? How 
will this hypothefis teachius, how a chick is 
formed in the egg, or how the feminal prin- 
ciples of mint, pompions,. and other vegeta- 
bles, that I mentioned to you aboye, can 
fafhion water into various, plants, each of them 
endowed with its peculiar and determinate 
fhape, and with divers fpecifick and difcrimi- 
nating qualities? How does this hypothefis 
fhew us, bow much falt, how much Dap, 
an 
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and How much mercury muft be taken to 
make a chick ora pompion? And if we know 
that, what principle is it, that manages thefe 
ingredients, and contrives (for inftance) fuch 
liquors, as the white and yolk of an egg into 
fuch a variety of textures, as is requifite to 
fafhion the bones, veins, arteries, nerves, ten- 
dons, feathers, blood, and other parts of a 
chick? and not only to fafhion each limb, but 
to conneét them all together, after that manner, 
that is moft congruous to the perfection of the 
animal, which is to confift of them? For to fay, 
that fome more fine and fubtile part of either, 
or all the hypoftatical principles is the director 
in all this bufinefs, and the architect ‘of all this 
elaborate ftructure, is to give one occafion to 
demand again, what proportion and way of 
mixture of the ria prima afforded this archi- 
tectonick fpirit, and what agent made fo 
{kilful and happy a mixture? And the anfwer 
to this queftion, if the chymifts will keep 
themfelves within their three principles, will 
be liable to the fame inconvenience, that the 
an{wer to the former was. And if it were not 
to intrench upon the theme of a friend of ours 
here prefent, I could eafily profecute the im- 
perfections of the vulgar chymifts philofophy, 
and fhew you, that by going about to expli- 
cate by their three principles, [fay not, all the 
abftrufe properties of mixt bodies, but even 
fuch obvious and more familiar pheenomena as 
fluidity and firmnefs, the colours and figures 
of ftones, minerals, and other compound bo- 
dies, the nutrition of either plants or animals, 
the gravity of gold or quickfilver compared 
with wine or fpirit of wine; by attempting, I 
fay, to render a reafon of thefe (to omita 
thoufand others as difficult to account for) from 
any proportion of the three fimple ingredients, 
chymifts will be much morelikely to difcredit 
themfelves and their hypothefis, than fatisfy an 
intelligent inquirer after truth. 

Bur (interpofes Eleutherius) this objection 
feems no more than may be made againft the 
four Peripatetick elements; and indeed al- 
moft againft any other hypothefis, that pretends 
by any determinate number of material ingre- 
dients to render a reafon of the phenomena of 
nature. And as for the ufe of the chymical 
doétrine of the three principles, I fuppofe you 
need not be told by me, that the great cham- 
pion of it, the learned Sennertus, affigns this 
noble ufe of the tria prima, that from them, 
as theneareft and moft proper principles, may 
be deduced and demontftrated the properties, 
which are in mixt bodies, and which cannot 
be proximately (as they fpeak) deduced from 
the elements. And this, fays he, is chiefly 
apparent, when we inquire into the properties 
and faculties of medicines. And I know (con- 
tinues Eleutherius) that the perfon you have 
affumed, of an opponent of the hermetick 
doétrine, will not fo far prevail againft your 
native and wonted equity, as ta keep you 
from acknowledging, that philofophy is much 
beholden to the notions and difcoveries of chy- 
mifts. 

Ir the chymifts you fpeak of (replies Carne- 
ades) had been fo-modeft, or fo difcreet, as to 


propofe their opinion of the érza prima, but as 
a notion ufeful among others, to increafe hu- 
man knowledge, they had deferved more of 
our thanks, and lefs of our oppofition: but 
fince the thing, that they pretend, is not io 
much to contribute a notion toward the im- 
provement of philofophy, as to make this no- 
tion (attended by a few lefs confiderable ones) 
pafs for a new philofophy itfelf; nay, fince 
they boaft fo much of -this fancy of theirs, 
that the famous Quercetanus feruples not to 
write, that if his.moft certain do¢trine of the 
three principles were fufficiently learned, ex- 
amined, and cultivated, it would eafily difpel 
all the darknefs, that benights our minds, and 
bring in a clear light, that would remove all 
difficulties; this fchool affording theorems and 
axioms irrefragable, and to be admitted with- 
out difpute by impartial judges, and fo ufe- 
ful withal, as to exempt us from the neceflity 
of having recourfe, for wane of the knowledge 
of caufes, to that fantuary .of the ignorant, 
occult qualities: fince I fay, this domeftick 
notion of the chymifts is fo much overvalued 
by them, I cannot think it unfit, they fhould 
be made fenfible of their miftake; and be ad- 
monifhed to take in more fruitful and compre- 
henfive principles, if they mean to give us an 
account of the pheenomena of nature; and not 
confine themfelves, and (as far as they can) 
others, to fuch narrow principles, as, fear will 
{carce enable them to give an account (1 mean 
an intelligible one) of the tenth part (I day not) 
of all the phenomena of nature; but even of 
all fuch, as by the Leucippian, or fome of the 
other forts of principles, may be plaufibly e- 
nough explicated. And though I be not un- 
willing to grant, that the incompetency Lim- 
pute tothe chymical hypothefis is but the fame, 
which may be objected againft that of the four 
elements, and divers other doétrines that have 
been maintained by learned men; yet fince it 
is the chymical hypothefis only, which I am 
now examining, I fee not why, if what I im- 
pute to it be a real inconvenience, either it 
fhould ceafe to be fo, or I fhould feruple to 
object it, becaufe other theories are liable there- 
unto, as well as the hermetical. For I know 
not, why a truth fhould be thought lefs a truth 
for the being fit to overthrow variety of errors. 

I Am obliged to you (continues Carneades, 
a little fmiling) for the favourable opinion you 
are pleafed to exprefs of my equity, if there be 
no defign init. But I need not be tempted 
by an artifice, or invited by acompliment, to 
acknowledge the great fervice, that the labours 
of chymifts have done the lovers of ufeful learn- 
ing; nor even, on this occafion, fhall their ar- 
rogance hinder my gratitude. But fince we 
are as well examining thetruth oftheir doétrine, 
as the merit of their induftry, I muft, in order 
to the inveftigation of the firft, continue a re- 
ply, to talk at the rate of the part I have af- 
fumed; and tell you, that when I acknow- 
ledge the ufefulnefs of the labours of Spagy- 
rifts to natural philofophy, 1 do it upon the 
fcore of their experiments, not upon that of 
their fpeculations; for it feems to me, that 
their writings, as their furnaces, afford as well 
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fmoke as light; and do little lefs obfcure fome 
fubjects, than «they illuftrate others. And 
though I am unwilling to deny, that it is dif- 
ficult fora man to be an accomplifhed natura- 
lift, that.is a ftranger to chymiftry; yet I look 
upon the common operations and practices 
of chymifts, almoft as 1 do on the letters of 
the alphabet, without whofe knowledge it is 
very hard for a man to become a philofopher; 
and yet that knowledge is very far from being 
fufficient to make him one. 

Bur (fays Carneades, refuming a more {e- 
rious look) to confider a little more particu- 
Jarly what you alledge in favour of the chymi- 
cal dogtrine of the ¢ria prima, though I {hall 
readily acknowledge it not to be unufeful, and 
that,the devifers and embracers of it have done 
the commonwealth of learning fome fervice, 
by helping to deftrpy that exceffive.efteem, or 
rather veneration, wherewith the dottrine of 
the four elements was almoft as generally, as 
undefervedly entertained; yet what has been al- 
ledgedconcerning the ufefulnefs of the ‘riaprima, 
feemsto me liable to nocontemprtible difficulties. 

Awp firft, as forthe very way of probation, 
which the more learned and more fober 
champions, of the. chymical. caufe employed to 
evince the chymical principles in. mixt bodies, 
it feems to, me to be far enough from being 
convincing. This grand and. leading argu- 
ment, your Sesyertus himfelf, who lays great 
weight upon it, and tells us, that the moft 
learned. philofophers employ: this way of rea- 
foning to prove the.moftimportant things, pro- 
pofes thus: Wbicunque (ays he) pluribus eedem 
affefiiones &9, qualitates, infunt, per commune 
guoddam principium injint neceffe eff, ficut omnia 
funtgravia propter terram, calida propter ig- 
nem. Ag colores, odores, fapores, effe Proyis-ov, 
EF fimilia alia, mineralibus, metallis, gemmis, 
lapidibus,  plantis, animalibus infunt. Ergo 
ner commune aliquod principium {S fubjectum in- 
fiint. At tale principium non funt elementa,  Nul- 
lam enim habent ad tales qualitates producendas 
patentiam. Ergo alia principia, unde fluant, in- 
guixenda funt, , 

’ In thecreeital of this argument, (lays Car- 
neades) 1 therefore thought fit to retain the 
lancuiage} wherein the author propofes it, that 
I might alfo retain the propriety of fome Latin 
terms, to which I do notreadily remember any 
that fully anfwer in Englifh. But as for the 
argumentation itfelf, it.1s built upon a preca- 
rious, fuppofitiqn, that feems to me. neither 
demonftrable nor true; for how does it appear, 
that where the fame quality is to be met with 
in many. bodies, it muft belong to them upon 
the account of fome one body whereof they all 
partake? (for that the.major of our author’s 
argument is to be underftood of the material 
ingredients of bodies, appears by the inftances 
of earth and fire he annexes to explain it.) For 
to begin with that very example, which he is 
pleafed to, alledge for himfelf; how can he prove, 
that the grayity, of all bodies praceeds from 
what they participate of the element of earth, 
fince we fee, that not only common water, but 
the more pure diftilled rain-water is heavy; and 
quic divs is much heavier than earth itfelf, 
ou. I, 


though none of my adverfaries has yet proved, 
that it contains any of that element. And I the 
rather make ufe of this example of quickfilver, 
becaufe I fee not how the affertors of the ele- 
ments will give any better account of it than 
the chymifts. For-if it be demanded; how it 
comes to be fluid, they willanfwer, that it par- 
ticipates much of the naturé of water. And 
indeed, according to them, water may be the 
predominant element.in it, fince we fee, that 
feveral bodies, which by: diftillation afford li- 
quors,that weigh more than their caput mortuum, 
do not yet confift of liquor enough to be fluid. 
Yet if it be demanded, hoW quickfilver comes 
to be fo heavy, then itis replied, that it is by 
reafon of the earth,;that abounds in it; but fince, 
according to ‘them, it muft confift alfo of air, 
and partly of fire, which'they'affirm to be 
light elements, how comesit, that it fhould be 
fo much heavier than: earth of the fame bulk, 
though to fill up the poxofities and other cavi- 
ties it be made up:into a mafs or pafte 
with water, which it felf they allow to be a 
heavy element. But to return to our Spagy- 
rifts, we fee, that chymical oils and fixt’ falts, 
though never fo exquifitely purified and freed 
from terreftrial parts, do yet remain ponderots 
enough. And experience has ihférmed ‘me, 
that a pound, (for inftance) of fome of the 
heavieft woods, as guaiacum, that will fink in 
water, being burnt to afhes will yicld:a'much 
lefs weight of them (whereof I fourd but a 
{mall part to be allalizate) than much lighter 
vegetables: as alfo that the black chatcoal of it 
will not fink as did the wood,- but fwim; which 
argues, that the differing gravity of bodies pro- 
ceeds chiefly from the particular texture; as 
is manifeft in gold, theclofeft and compacteft 
of bodies, which is many.times heavier than‘we 
can pofliby- make any parcel of earth of thie 
fame bulk, I will not examine, what may be 
argued touching thegravity;orquality analogous 
thereunto, of even celeftial bodies, from the 
motion of the fpots about the fun, and from 
the appearing equality of the fuppofed feas in 
the moon; nor confider, how little thofe phe- 
nomena would agree with what Sexnertus pre- 
fumes concerning gravity. But further to in- 
validate his fuppofition; I fhall demand, up- 
on what chymical principle fluidity depends? 
And yet fluidity: is, two or three perhaps ex- 
cepted, the moft diffufed. quality‘of the uni- 
verfe, and far more general than almoft any 
other of thofé;.that are to be met: with in any 
of the chymical principles, or Ariftotelian ele- 
ments; fince not only the:air, but that vaft ex- 
panfion we call heavenj in comparifon of which, 
our terreftrial globe (fuppofing it were all folid) 
is but a point, ,and perhaps too, the fun and'the 
fixt ftars,, are fluid bodies. I demand allo, 
from which. of the chymical principles, motion 
flows; which yet is \an ‘affection of matter 
much more general than any, that can be de- 
duced from any of the three chymical princi- 
ples. I mightafk the like queftion concerning 
light, which is not only to be found in the 
kindled fulphur of mixt bodies, but (not to 
mention thofe forts of rotten woods, and rot- 
ten fifth, that fhine in the dark) in the tails of 
Uuuu living 
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living glow-worms, and in the vaft bodies of 
the fun and ftars, I would gladly alfo know, 
in which of the three principles, the quality, 
we call found, refides as in its proper fubject; 
fince either oil falling upon oil, of {pirit upon 
{pirit, or falt upon falt, in a great quantity, 
and from a confiderable height, will make a 
noife, or, if you pleafe, create a found, and (that 
the objection may reach the Ariftotelians) fo will 
alfo water upon water, and earth upon earth. 
And I could name other qualities to be met with 
in divers bodies, of which I fuppofe my adver- 
faries will not in hafte affign any fubject, upon 
whofe account it muft needs be, that the qua- 
lity belongs to all the other feveral bodies. 
Anp, before I proceed any further, I muft 
here invite you to compare the fuppofition we 
are examining, with fome other of the chy- 
mical tenets. For firft they do in effect 
teach, that more than one quality may belong 
to, and be deduced from, one principle. For, 
they afcribe to falt, taftes, and the power of 
coagulation; to fulphur, as well odours as in- 
flammablenefs; and fome of them afcribe to 
mercury, colours; as all of them do effuma- 
bility, as they fpeak. And onthe other fide, 
it is evident, that volatility belongs in com- 
mon to all the three principles, and to water 
too. Forit is manifeft, that chymical oils are 
volatile; that alfo divers falts, emerging upon 
the analyfis of many concretes, are véry vola- 
tile, 1s plain from the fugitivenefs of falt, of 
hartfhorn, flefh, &%¢. afcending in the diftilla- 
tion of thofe bodies. How eafily water may 
be made to afcend in vapours, there is fcarce 
any body, that has not obférved. And as for 
what they call the mercurial principle of bo- 
dies, that is fo apt to be raifed in the form of 
fteam, that Paracelfus and others define it by 
that aptnefs to fly up; fo that (to draw that in- 
ference by the way) it feems not, that cHymifts 
have been accurate in their doctrine of qualities, 
and their refpective principles, fince they both 
derive feveral qualities from the fame principle, 
and muft afcribe the fame quality to almoft all 
their principles and other bodies befides. And 
thus much for the firft thing taken for granted, 
without fufficient proof, by your Seumnertas: 
and to add that upon the by (continues Car- 
neades) we may hence learn, what to judge of 
the way of argumentation, which that fierce 


cohibere bumidum oleaginofum, ‘extrabere ex ci- 
nertbus falem;, ego ipfi in unoquogue borum feor- 
Jim quatuor elementa ad oculum demonftrabo, eo- 
dem artificio, quo in ligno viridi ea demonftravi. 
Humorem aquofum admovebo igni. Infe aquam 
ebullere videbit, in vapare atrem confpiciet, ig- 
nem fentiet in aftu, plus minus terre in fedi- 
mento apparebit. Flumor porro oleaginofus a- 
quam bumiditate {F fluiditate per fe, accenfus 
vero ignem flamma prodit, fumaatrem, fuligine, 
nidore, S amurca terram. Salem demgue ipfe 
Beguinus ficcum vocat & terreftrem, qui tamen 
nec fufus aquam, nec cauftica vi ignem celare 
pote; ignis vero violentia in balitus venfus nec 
ab aére fe chenum effe demonftrat, idem de lace, 
de ovis, de femine lini, de garyapbillis, de nitro, 
de fale marino, demique de antimonio, quod fuit 
de ligno viridi judicium; eadem de illorum parti- 
bus, quas Beguinus adducit, fententia, que de 
viridis ligni bumore aquofo, que de liquore ejuf- 
dem oleofo, quae de fale fuit. 

Furs bold difcourfe (refumes Carneades, 
putting up again his paper ) I think it were 
not very difficult to confute, if his arguments 
were as confiderable, as our time will probably 
prove fhort for the remaining and more riecef- 
fary part of my difcourfe: wherefore referring 
you for an anfwer to what was faid concerning; 
the diffipated parts of a burnt piece of green 
woed, to -what I told Themitius on the like 
occafion, I might eafily thew you, how flight- 
ly and fuperficially our Guntherus talks of the 
dividing the flame of green wood into his 
four elements; when he makes that vapour to 
be air, which being caught in alaffes and con- 
denfed; prefently difcovers it felf to have been 
but an aggregate of ianurnerable very minute 
diops of liquor: and when he would prove the 
phlegm’s being comipafed of fire, by that heat, 
which is adventitious to the liquors, and ceafes 
upon the abfence of what produced it, (whether 
that bé an agitation proceeding from the mo- 
tion of the external fire, or the prefence of a 
multitude of igneous atoms pervading the 
pores of the veffel, and nimbly permeating the 
whole body of the water) I might, I fay, urge 
thefé and divers other weakneffes of his dif- 
courfe, But I will rather take notice of what 
is more pertinent to the occafion of this di- 
greffion; namely, that taking it for srarited, 
that fluidity (with which he unwarily feems 
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pag.73,7 4.Where he pretends to prove againft Beguinus, 


to confound humidity) muft proceed fron 
the element of water, he makes a chytiical 
oil to confift of that elernentary liquor; and 


that not only the four elements do immedi- 
ately concur to conftitute every mixt body; 
and are both prefent in it; and obtainable from 
it, upon its diffolution; but that in the sia 
prima themfelves, whereinto chymifts are wont 
to refolve mixt bodies, each of them clearly 
difcovers itfelf to confift of four elements. The 
ratiocination itfelf (purfues Cyrtieades) being 
fomewhat unufual, I did the other day tran- 
fcribe it, and (fays he, pulling a paper out of 
his pocket) -it is this: Ordinamur, cum Begui- 
no, a ligno wiridi, quod fi concremetur, videbis 
in fudore aguam, in fumto aérem, in flamma @ 
prunis ignem, terram in cineribus: quod fi Be- 
guino placuerit ex eo colligere humidum aquofum; 
3 


yet in the very next words proves, that it con- 
fifts alfo of fire, by its inflattimability.; not re- 
membering, that exquifitely pure {pirit of wine 
is both more fluid thah water itfelf, and yet will 
flame all away, without leaving the leaft aque- 
bus mioifture behind it, and without fuck an 
amurea and foot ashe would deduce the pte- 
fence of eatth from. So that the fame liquor 
may, according to his doctriné, be concluded 
by: its great fluidity to be almoft all water ; 
and, by its burning all away, to be all difeuifed 
fire. And by the like way of probation our 
author would thew, that the fixt falt of wood is 
compounded of the four eletitehts. For (ays 
he) being tutned by the vidleace of the fire 
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into fteamns,; it fhews it felf to be of kin to 
air; whereas I doubt, whether he ever faw a 
true fixt falt (which to become fo, mutt have 
already endured the, violence of an incinerating 
fire) brought by the fire alone to afcend m the 
form of exhalations; but Ido not doubt, that 
if he did, and ‘hae catieht thofe exhalations 
in convenient veffels, ne would have found 
them as well as the fteams of common falt, 
€fc. of a faline, and not an aéreal nature. 
And ‘whereas our author takesit alfo for grant- 
ed, that the fufibility of falt muft be deduced 
from water, ‘it is irdeed fo much the effect of 
heat varioufly agitating: the minute parts of a 
body, without regard to water, that gold 
(which by its bemeg the heavieft and fixedeft of 
bodies, fhould be the moft earthy) will be 
brought to firfion by a ftrong fire, which fure 
is more likely to drive away, than increafe its 
aqueous ingrédient, if it have any. And on 
the other fide, for want of a fufficient agitation 
of its minute parts, ice is not fluid, but folid; 
though he prefumes alfo, that the mordicant 
quality of bodies muft proceed from a fiery.im- 
gredient: whereas, not to urge, that the light 
and inflammable parts, which are the moft likely 
to belong tothe element of fre, muft proba- 
bly be driven away by that time the violence 
of the fire has reduced the body to afhes; not 
tourge this, I fay, nor that oil of vitriol; which 
quenches fire, burns the tongue and flefh of 
thofe, that unwarily tafte or apply it, as a cau- 
ftick doth, it is precarious to prove the pre- 
fence of fire in fixt falts from their cauftick 
power, unlefs it were firft fhewh, that all the 
qualities afcribed to falts muft be deduced from 
thofe of the elements; which, had I tire, I 
could eafily manifeft to be’no eafy talk. And 
not to mentidn, that our author makes a body; 
ds homegenedus; as any he can produce for 
elementary, belong both to water and fire, 
though it be neither fluid nor infipid, like 
water; mor lipht and volatile; like fire; he 
feems toomitin this anatorhy the element of 
earth, favethat he intimates, that the falt may 
pais fot that: but fince a few lihes befote, he 
takes afhes for éarth, Ifte not How he -will a- 
void an miconfiftericy either betwixt. the parts 
of his difcourfe, ‘or betwixt forne of them and 
his doctrine. For fince there is a manifeft 
difference betwixt the faline and the infipid 
parts of afhes, I fee not how fubftances, that 
difagtee ain fuch notable qitilities, cati be both 
faid to be portions of dn elément, whofe nature 
requires that it be homogeneous, efpecially ih 
this cafe where an analyfis by the fire is firp- 
pofed to have feparated it frém the athivigtiite 
ef other eletients, which ate confeffed ‘by 
moft Ariftotelians to be generally found iA 
common eatth, ancd'to render teimpute. And 
fare, 1f wHen we have confitered, for how Reétle 
a difparity’s fake the Peripatetitks make theft 
fymbolizing botlies, dir andl fire; to be tWo 
diftinét elements, we fhall alo confider; that 
the faline part of afhests very ftrotigty ‘tafted, 
and eafily folwbie in waters whestas che dthér 
part of the fame afhes ts inftpid and indiffeluble 
tm the fame fiquor: not th ddd, that the offe 
fnbftance is opacous, and the other méwhat 


diaphanous, nor that they differ in divers other 
particulars; if we confider thofe things, I fay, 
we fhail hardly think, that both 'thefe fubftan- 
ces are elementary earth. And as to what is 
fometimies objected, that their faline tafte is 
only an effect of incineration and aduftion, it 
has been elfewhere fully replied to, when pro- 
pofed by Themiftius, and where it has been pro- 
ved againft him, that however infipid earth 
may perhaps, by additaments, be turned into 
falt, yet it is not like it fhould be fo by the 
fire-‘alone; for we fee, that when we refine gold 
and filver, the violenteft fires we can employ 
on them give them not the’ leaft relith of falt- 
nefs. And I think Philoponus has rightly ob- 
ferved, that the afhes of fome concretes con- 
tain very little falt, if any at all; for refiners fup- 
pofe, that bone-afhes are tree from it, and there- 
fore’ make ufe of them for tefts and cupelsy 
which ought to be deftitate of falt; left the 
violence of the fire fhould bring thern to vitti- 
fication, And having purpofely and heéedfully 
tafted a eupel made of only borie-afhes and 
fair water, which I had ciufed to be expdfed 
toa very Violent fire, acuated by the blaft of & 
large pair of double Bellows, I could not per- 
ceive, that theforce of the fire had impatted to t 
the leaft faitnefs, drfo muchas made it lefs infipid. 

But (fays Carneades) fince neither you nor 
I jove repetitions, 1 fhall not now make any 
of what elfe was urged againft Themiftins, but 
ratlicr itivite you to take notice with me; that 
When our author, though a léarried man, and 
‘one that preterids fill enough in chymittry to 
reform the wiiolé att, comes td rnéke good His 
confident undertaking, to give us an ocular 
demonftration of the itamediate prefence of the 
four elemerits in the refolution of green wood, 
he is faini to fay things, that agree very little 
with one another. For abdut the Beginning 
of that paHfage of his, lately recited to you, he 
makes the fweat, as He call it, df the eteen 
wool; to be water; the firiolke; dr: the fhining: 
matter; fires arid the afhes, edrth: Wherfas 2 
few lines after, hé will, th each of théfe, may 


(as I juft now noted} in one diftinét part df 


the afhes; fhew the fout elements. S6 ftir 
either the former atalyfis ruft be thtortpetent 
to prove that number of éléments, firice HY it, 
the bufnt contrete is not reduced inté elementary 

bodies, but into fuch as are yet eatH 8F thein 
compounded of the fourelefments; at Af thefe 
qualities, ftém which he tfdedvouts to deduce 
the prefence of all the elétents in the fixe fit, 
and é€ath Of the other feparated fubftantes, will 
be but a piétdribus way of probation; edpé. 
cially if you confider, that the extrdéted atferli 
of wobd,' being, fot aveht appedrs, at fedft ds 
firnilar a body, as any that the Petrpitericks 
can fhew us; if its differitig dtidlities rtiuft droite 
the priféncé of diftinét clenittits, it will {catce 
be FMBIE for then; by any way they know 
of employing ‘the fire upon any body, to fhew, 
that ahy body is a portiblr of a érde element. 
And this recalls to my rind; that I 4m now 
but in an dccaftbnal EXctirlion, which aiming 
ofily t6 fhew, that thé Pertpatéticlks, as well 
as the chythifts, take, itf our prefent contro- 
verly, fothething for efanted, which they oth 
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to prove, I fhall return to my exceptions, 
where I ended the farft of them, and further 
tell you, that neither is that the only. precarious 


thing, that I take notice of in Sennertus his ar- 


gumentation: for when he infers, that becaufe 
the, qualities he mentions, as colours, {mells, 
and thelike, belong not to the elements, they 
therefore muft to the chymical. principles, he 
takes that for granted, which will not in hafte 
be proved; as I might here manifeft, but 
that I may. by and by have a fitter opportu- 
nity to take notice of it. And thus much at 
prefent may fuffice to have difcourfed againft 


examples to this puipofe, becaufe I hope for a 
fitter opportunity to’ profecute this fubjeét, let 
us at prefent only point at colour,. that you 
may guefs by what they fay of fo obvious and 
familiar a-quality,. how little inftruction we 
are to expect from.the tria prima in thofe more 
abftrufe ones, which they, ‘with the Ariftoteli- 
ans, ftyle occult.. For about colours, * neither 
do they at all agree among themfelves, nor 
have.I met with any one, .of which of the 
three. perfuafions foever,’that does intelhigibly 
explicate them. Thé vulgar chymifts are wont 
to afcribe colours to mercury ;  Paracelfus in 


the fuppofition, that almoft. every quality mutt 
have fome éexrinav xparov,' as they: fpeak, fome 
native receptacle, wherein, as inits proper fub- 


divers places attributes them to falt:; and Sen- De Conf: 
nertus, having recited their differing opinions, © per 
diffents from both; and refers colours: rather |, ell 


ject of inhefion, it peculiarly refides; and on 
whofe account that quality belongs to the other 
bodies, wherein, it is to be met with. Now 
this fundamental fuppofition being once de- 
{troyed, whatfoever is built upon it, mutt fall 
to ruin of it felf. 

But I confider further, that chymifts are 
(for aught I have found) far from being able 
to explicate by any of the éria prima, thofe 
qualities, which they pretend to belong prima- 
rily unto it, and in mixt bodies to deduce from 
it. It is true indeed, that fuch qualities are 
not explicable by the four elements ; but it will 
not therefore follow, that they are fo by the 
three Hermetical principles: and this is it, that 
feems to have deceived the chymifts, and is 
indeed a very common miftake amongft moft 
difputants, who argue, as if there could be but 
two opinions concerning the difficulty about 
which they contend; and confequently they 
infer, that if their adverfaries opinion be erro- 
neous, their’s muft needs be the truth ; where- 
as many queftions, and efpecially in matters 
phyfiological, may admit of fo many differing 
hypothefes, that it will be very inconfiderate 
and fallacious to conclude (except where the 
Opinions are precifely contradictory); the truth 
of one from the falfity of another. And in 
our particular cafe it isino way necefiary, that 
the properties of mixt bodies muft be explica- 
ble either by the Hermetical, or the Ariftote- 


Tian hypothefis; there being divers other and 


more plaufible ways of explaining them, and 
efpecially that, which deduces qualities from 
the motion, figure, and contrivance of the 
{mall parts of bodies; as I think might be 
fhewn, if the attempt were as feafonable, as I 
fear it would be tedious. 

I Wir. allow then, that the chymifts, do 


not caufele y accufe the doctrine of the four 


elements of incompetency to explain the pro- 
perties of compound bodies. And for this re- 
jection of a vulgar error, they ought not to be 
denied what praife men may deferve for ex- 
ploding a doctrine, whofe imperfections are fo 
confpicuous, that men needed but not to 
fhut their eyes, to difcover them. But I 
am miftaken, if our hermetical philofophers 
themfelves meed not, as well as the Peri- 
pateticks, have recourfe to more fruitful 
and comprehenfive principles than the ¢ria 
prima, to make out the properties of the bo- 
dies they converfe with. Not to accumulate 
x 


unto fulphur. But how colours do, nay, haw 
they.may, arife from either of thefe principles, 
I think you will {carce fay, that any has yet in- 
telligibly explicated.. And if Mr. Boyle will 
allow me to fhew you the experiments, which 
he has collected about colours, you will, I 
doubt not, confefs, that bodies exhibit colours, 
not upon the account of the predominancy of 
this or that principle in them, but upon that 
of their texture, and efpecially the difpofition 
of their fuperficial parts; whereby the light 
rebounding thence to the eye 1s fo modified, 
as by differing impreffions varioufly to affeé& 
the organs of fight. I might here take notice 
of the pleafing variety of colours exhibited by 
the triangular glafs (as it is wont to be called) 
and demand, what addition or decrement of 
either falt, fulphur, or mercury, befalls the bo- 
dy of the glafs by being prifmatically:figured ; 
and yet it is known, that without that fhape it 
would not afford thofe colours as it does. But 
becaufe it may be objected, that thefe are not 
real, but apparent calours ; that I may not lofe 
time in examining the diftinétion, [will al- 
ledge againft the chymifts a couple of exam- 
ples of real and permanent colours drawn 
from. metalline bodies; and reprefent, that 
without the addition of any extraneous body, 
quickfilver may by the fire alone, and that in 
glafs-veffels, be deprived of its filver-like co- 
lour, and be turned into a red body ; and from 
this red body without addition Jikewife may 
be obtained a mercury bright and fpecular as 
it was before. So that I have here a lafting 
colour generated and deftroyed (as I have feen) 
at pleafure, without adding or taking away 
either mercury, falt, or fulphur.. Andif you 
take a clean and flender piece of hardened 
fteel, and apply to it the flame of a candle at 
fome little diftance fhort of the point, you 
fhall not have held the fteel long in. the flame, 
but you fhall perceive divers calours, as yellow, 
red and blue, to appear upon the furface of the 
metal, and, as it were, run along in chafe of 
one another towards the point; fo that the 
fame body, and that in one and the fame part, 
may not only have a new colour produced in 
it, but exhibit fucceffively divers colours within 
a minute ‘of an hour, or thereabouts; and any 
of thefe colours may, by removing the fteel 
from the fire, become permanent, and laft 
many years. And this production and variety 
of colours cannot reafonably be fuppofed to 
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proceed from the acceffion of any of the three 
principles, to which of them foever chymitts 
will be pleafedto afcribe colours; efpecially con- 
fidering, that if you but fuddenly refrigerate 
that iron, firft made red-hot, it will be hardened 
and colourlefs again; and not only by the 
flame of a candle, but by any other equivalent 
heat conveniently applied, the like colours will 
again be made to appear and fucceed one 
another, as. at the firft. But I muft not any 
further profecute an occafional difcourfe, though 
that were not fo difficult for me to do, as I fear 
it would be for the chymifts to givea better ac- 
count of the other qualities, by their principles, 
than they have done of colours. And your 
Sennertus himfelf (though an author I much va- 
lue) would I fear have been exceedingly puzzled 
to refolve, by the ¢ria prima, half that cata- 
logue of problems, which’ he challenges the 
vulgar Peripateticks to explicate by their four 
elements. And fuppofing it were true, that 
falt or fulphur were the principle, to which this 
or that quality may be peculiarly referred, yet 
though he, that teaches us this, teaches us fome- 
thing, concerning that quality, yet he teaches 
us but fomething. For indeed he does not 
teach usthat, which can in anytolerablemea fure 
fatisfy an inquifitive fearcher after truth. For 
what is it to me to know, that fuch a quality 


refides in fuch a principle or element, whilft I 


remain altogether ignorant of the caufe of that 
quality, and the manner of its production and 
operation? How little do I know more than 
any ordinary man of gravity, if I know but 
that the heavinefs of mixt bodies proceeds from 
that of the earth they are comtpofed of, if I 
know not the reafon, why the earth is heavy? 
and how little does the chymift teach the phi- 
lofopher of the nature of purgation, if he only 
tells him, that the purgative virtue of medicines 
refides in their falt? For, befides that this muft 
not be conceded without limitation, fince the 
purging parts of many vegetables extracted by 
the water, wherein they are infufed, are at moft 
bur fuch compounded falts, (I mean mingled 
with oil, and fpirit, and earth, as tartar and 
divers other fubjeéts of the vegetable kingdom 
afford;) and fince too that quickfilver precipi- 
tated either with gold, or without addition, 
into a powder, is wont to be ftrongly enough 
cathartical, though the chymifts have not yet 
proved, that either gold or mercury have any 
falt at all, much lefS any that is purgative; be- 
fides this, I fay, how little 1s it to me, to 
know, that it 1s the falt of the rhubarb (for in- 
ftance) that purges, if I find, that it does not 
purge as falt; fince fcarceany elementary falt is in 
{mall quantity cathartical, and if] know not 
how purgation in general is effected in a human 
body? Ina word, as it is one thing to know a 
man’s lodging, and another, to be acquainted 
with him; fo it may be one thing to know the 
fubjeét, wherein aquality prihcipally refides, and 
another thing to have a right notion and know- 
ledge of the quality itfelf Now that, which 
I talke to be the reafon of this chymical defici- 
ency, is the fame, upon whofe account I think 
the Ariftotelian and divers other theories 1n- 
eo dae to explicate the origin of qualities, 
pn Il 


For I am apt to think, that men will never be 
able to explain the phaznomena of nature, 
while they endeavour to deduce them only 
from the prefence and proportion of fuch or 
fuch material ingredients, and confider fuch 
ingredients or elements as bodies in a ftate of 
reft; whereas indeed the greateft part of the 
affections of matter, and confequently of the 
phznomena of nature, feems to depend upon the 
motion and the contrivance of the {mall parts of 
bodies. For it is by motion, that one part of 
matter acts upon another; and it is, for the 
moft part, the texture of the body, upon which 
the moving parts ftrike, that medifies the mo- 
tion or impreffion, and concurs with it to the 
production of thofe effeéts, which make-up the 
chief part of the naturalift?s theme. 

But (fays Eleutherius) methinks for all 
this, you have left fome part of what I alledged, 
in behalf of the three principles, unanfwered. 
For all that you have faid will not keep this 
from being a ufeful difcovery, that fince in the 
falt of one concrete, in the fulphur of another, 
and the mercury of a third, the medicinal vir- 
tue of it refides; that principle ought to be 


feparated from the reft, and there the defired 


faculty muft be fought for. 

' I Never denied (replies Carueades) that 
the:notion of the ‘ria prima may be of fome 
‘ufe; but (continues he, laughing) by what you 


now alledge for it, it will but appear, that it 


is ufeful to apothecaries, rather than to philo- 
fophers; the being able to make things opera- 
tive being fufficient to thofe, whereas the 
knowledge of caufes is the thing looked after 
by thefe. And let ms tell you, Ev/eutherius, 
even this itfelf will need to be entertained with 
fome caution. 

For firft, it will not ‘prefently follow, that 
if the purgative or other virtue of a fimple 
may be eafily extracted by water or {pirit of 
wine, it refides in the falt or fulphur of the 
concrete; fince unlefs the body hath before been 
refolved by--the fire, or fome other powerful 
agent, it will, forthe moft part, afford in the 
liquors I have named, rather the finer com- 
pounded parts of itfelf, than the elementary 
ones. As I noted before, that water will dif- 
folve not only pure falts, but cryftals of tar- 
tar, gum arabick, myrrh and other compound 
bodies. As alfo fpirit of wine will diffolve not 
enly the pure fulphur of concretes, but like- 
wife the whole fubftance of divers refinous bo- 


dies, as benzoin, the gummous parts of jalap, 


gum lacca, and other ‘bodies, that are counted 
perfectly mixt. And we fee, that the extracts 
made either with water or {pirit of wine are 
not of a fimple and elementary nature, but 
maffes confifting of the loofér corpufcles, and 
finer parts of the concretes whence they are 
drawn; fince by diftillation they may be divi- 
ded into more elementary fubftances. 

Next, we may confider, that even when 
there intervenes. a chyrmical refolution by 
the fire, it is feldom in the faline or fulphure- 
ous principle, as fuch, that the defired faculty 
of the concrete refides; but as that titular fale 
or fulphur is yet a mixt body, though the fa- 
line or fulphureous nature be predominant in 
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‘t. For, ifin ehystical refolutions, the fepa- 
rated fubftances were pure and fimple bodies, 
and of a perfect elementary nature; no one 
would be indued with more fpecifick virtues, 
than another; and their qualities would differ 
as little as do thofe of water. And let me add 
this upon the by, that everi eminent chymiutts 
have fuffered themfelves to be reprehended by 
me for their over-great diligence in purilying 
fome of the things they obtain by fire from mixt 
bodies. For though fuch compleatly purified 
ingredients of bodies might perhaps be more 
fatisfastory to our underitanding, yet others 
are often more ufeful to our lives; the efficacy 
of fuch chymical preductions- depending moit 
upon what they retain of the bodies, whence 
they are feparated, or gain by the new aifocia- 
tions of the diffipated among themfelves , where- 
as, ifthey were meerly elementary, their ufes 
would be comparatively very fmall; and the 
virtues of fulphurs, falts, or other fuch fub- 
{tances of one denomination, would be the 
very fume. 

-Anp by the way, Eleutherius, 1am inclined 
upon this ground to think, that the artificial 
refolution of compound bodies by fire does not 
fo much enrich mankind, as it divides them 
into their fuppofed principles; as upon the 
{core of its making new compounds by new 
combinations of the diffipated parts of the re- 
folved body. For by this means the number 
of mixt bodies is confiderably increafed; and 
many of thofe new productions are endowed 
with: ufeful qualities ; divers of which they owe 
not to the body,, from which they were ob- 
tained, but to their newly-acquired texture. 

Bur thirdly, that, which is principally to be 
noted, is this, that as there are divers concretes, 
whofe faculties refide in fome one or other of 
thofe differing fubftances, that chymifts call 
their fulphurs, falts, and mercuries ; and con- 
fequently may be beft obtained, by analyzing 
the concrete, whereby the defired principles 
may be had fever’d or freed from the reft ; 
fo there are others, wherein the nobleft pro- 
perties lodge not in the falt, or fulphur, or 
mercury, but depend immediately upon the 
form, or (if you will) refult from the determi- 
nate {tructure of the whole concrete ; and con- 
fequently they, that go about to extract the 
virtues of fuch bodies, by expofing therm to 
the violence of the fire, do exceedingly mul 
take, and take the way to deftroy what they 
would obtain. 

I Rememser that Helmont himfelf fome- 
where confeffes, that’ as the fire betters fome 
things, and improves their virtues, {fo it {poils 
others, and makes them degenerate. And 
elfewhere he judicioufly affirms, that there may 
be fometimes greater virtue in a fimple, fuch 
as nature has made it, than in any thing, that 
can by the fire be feparated from it. And left 
you fhould doubt, whether he means by the 
virtues of things thofe, that are medical; he 
has in one place this ingenuous confeffion ; 


Valde abfurdum eft (fays he) ex omnibus rebus ex- 
iratta facere, falia, quintas effentias, prefertim 
ex fubjtantiis per fe plane vel fubtilibus vel bo- 
mogeneis, quales fant uniones, corallia, mofcus, 
ambra, 3c. Confonantly whereunto he alfo 
tells us, (and vouches the famous Platerus, 
for having candidly given the fame advertife- 
ment to his auditors,) that-fome things have 
greater virtues, and better fuited to our hunian 
nature, when unprepared, than when they. have 
paft the chymifts fire: as we fee, fays my au- 
thor, in pepper ; of which fome grains fwallow- 
ed perform more towards the relief of a dif- 
tempered ftomach, than a great quantity of 
the oil of the fame {pice. 

Ir has been (purfues Carneades) by our 
friend here prefent obferved concerning falt- 
petre, that none of the fubftances, into which 
the fire is wont to divide it, retains either the 
tafte, the cooling virtue, or fome other of the 
properties of the concrete ; and that each of 
thofe fubftances acquires new qualities not to 
be found in falt-petre it felf. “The fhining pro- 
petty of the tails of glow-worms does furvive 
but {0 fhort a time the little animal made con- 
fpicuous by it, that inquifitive men have not 
{crupled publickly to deride Baptifta Porta 
and others; who, deluded perhaps with fome 
chymical furmifes, have ventured to prefcribe 
the diftillation of a water from the tails of 
glow-worms, as a fure way to obtain a liquor 
fhining in the dark. To which I fhall now 
add no other example than that afforded us 
by amber ; which, whilft it remains an intire 
body, is endowed with an electrical faculty of 
drawing to it felf feathers, ftraws, and fuch 
like bodies ; which I never could obferve either 
in its falt, its fpirit, its oil, or in the body I 
remember I once made by the re-union of its 
divided elements ; none of thefe having fuch a 
texture as the intire concrete. And hewever 
chymifts boldly deduce fuch and fuch proper- 
ties from this or that proportion of their com- 
ponent principles ; yet in concretes, that abound 
with this or that ingredient, it is not always 
fo much by virtue of its prefence, nor its plen- 
ty, that the concrete is qualified to perform 
fuch and fuch effects; as upon the account 
of the particular texture of that and the other 
ingredients, affociated after a determinate man- 
ner into one concrete: though poffibly fuch a 
proportion of that ingredient may be more 
convenient than another, for the conftituting of 
fich a body. Thus in a clock, the hand is 
moved upon the dial, the bell is ftruck, and 
the other a€tions belonging, to the engine are 
performed, not becaufe the wheels are of brafs 
or iron, or part of one metal and part of ano- 
ther, or becaufe the weights are of lead; but 
by virtue of the fize, fhape, bignefs, and co- 
aptation of the feveral parts ; which would per- 
form the fame things, though the wheels were 
of filver, or lead, or wood,’and the weights 
of ftone or clay, provided the fabrick or con- 
trivance of the engine were the fame: though 


Fide Jer. 
ad Begu. 
ib. 1. 
Cap, 17. 


it be not to be denied, that brafs and fteel are 
more convenient materials to make clock- 


Helmont. Credo (fays he) fimplicia in fua fimplicitate effe 
Pharm. S fyfficientia pro fanatione omnium morborum. Nay, 
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498. {cruples not to make this acknowledgment; you fee, Eleutherius, that it is fometimes at 
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leaft, upon the texcure of the {mall parts of a 
body, and not always upon the prefence; or 
recefs, ,of increafe, or decrement of any one of 
its principles, that it may lofe fome fuch quali- 
ties, and acquire’ fome fuch others, as are 
thought very ftrongly inherent to the bodies 
they refide in; 1 will addto what may, from 
my paft difcourfe, be referred to this purpolé, 
this notable example, from my own expe- 
rience; that lead may, without any addita- 
ment, and only by various applications of the 
fire, lofe its colour; and acquire fometimes a 
grey, fometimes a yellowifh, fometimes a red, 
fometimes an atethyftine colour, and after 
having, paft through thefe, and perhaps divers 
others, again recaver its leaden colour, and be 
made a bright body. That alfo this lead, 
which is fo flexible a metal, may be made as 
brittle as glafs, and préfently be brought to be 
again flexible and malleable as before. And 
heGides that the fame lead, which I find by 
microfcopes to be one of the moft opacous bo- 
dies in the world, may be reduced to a fine 
tranfparent glafs ; whence yet it may return to 
an opacous nature again ; and all this, as I 
faid, without the addition of any extraneous 
body, and meerly by the manner and method 
of expofing it to the fire. : 

Bur (fays Carneades) after having already 
put you to fo prolix a trouble, it is time for 
me to relieve you with a promile of putting 
{peedily a periad to it; and to make good that 

romife, I fhall, from all that I have hitherto 
difcourfed with you, deduce but this one pro- 
pofition by way of corollary; Lhat it may as 
yet be doubted, whether or no there be any deter- 
minate number of elements; or, if you plea/e, 
whether or no all compound bodies do confit of 
the fame number of elementary ingredients or ma- 
terial principles. 

Tus being but an inference from the fore- 
going difcourfe, it will not be requifite to in- 
{itt at large on the proois of it; but only to 
point at the chief of them, and refer you for 
particulars to what has been already delivered, 

In the firft place then, from what has been 
fo largely difcourfed, it may appear, that the 
experiments wont to be brought, whether by 
the common Peripateticks, or by the vulgar 
chymifts, to demonftrate, that all mixt bodies 
are made up precifely either of the four ele- 
ments, or the three hypoftatical principles, do 
not evince what they are alledged to prove. 
And as for the other common arguments, 


pretended to be drawn from reafon in favour 
of the Ariftotelian hypothefis, (for the chymifts 
are wont to rely almoft alrogether upon ex- 
periments ;) theyare commonly groundedupon 
fuch unreafonable or precarious fuppofitions; 
that it is altogether as eafy and as juft for any 


-man to reject them, as for thofe, that take them 


for granted, to affert them, being indeed all 
of them as indemonftrable as the conclufion to 
be inferred from them; and fome of them fo 
manifeftly weal and prooflefs, that he muft 
be a very courtegus adyerfary, that can be 
willing to grant them; and as unfkilful a one; 
that can be compelled to do fo, 

In the next place, it may be confidered, -if 
what thofe patriarchs of the Spagyrifts, Pera- 
celfus and Helmcnt, do on divers occafions pofi- 
tively deliver, be true; namely, that the alka- 
heft does refolve all mixt bodies into other 
principles than the fire, it muft be decideds 
which of the two refolutions (that made by the 
alkaheft, or that made by the fire) fhall deter- 
mine the number of the elements, before we 
can be certain haw many there are. 

Awnp in the mean time, we may take notice 
in the laft place, that as the diftinét fubftances;. 
whereinto the alkaheft divides bodies, are af; 
firmed to be differing in nature from thofe; 
whereunto they are wont.to be reduced by fire, 
and *to be obtained from fome bodies more 
in number than from fome others; fince he tells 
us, he could totally reduce all forts of {tones 
into falt only, whereas of a coal he had two 
diftinct liquors: fo, although we fhould ac- 
quiefce in that refolution which is made by 
fire, we ind not,that all mixt bodies are there- 
by divided into the fame number of ele+ 
ments and principles ; fome coneretes affording 
more of them than others do; nay, and 
fometimes this or that body .affording a 
greater number of differing fubftances hy one 
way of management, ,than the fame yields by 
another. And they, that out of gold, or mer- 
cury, or My/covy-glafs, will draw me as many 
diftin& fubftances, as I can feparate from vir 
triol, or from the juice of grapes varioufly or- 
dered, may teach me that, which I fhall very 
thankfully learn. Nor does it appear more 
congruous to that variety, that fo much con- 
duceth to the perfection of the univerfe, that 
all elemented bodies be compounded of the 
fame number of elements, than it would be for 
a language, that all its words fhould confit of 
the fame number of letters. 


* Novi faxum EF lapides omnes in merum falera fuo faxo aut lapidi Co equipauderantem reducere abfyue omni prorfus falpbure 


aut mercurio. Helmont. pag. 490. 
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OLR; 
A Paradoxical Appendix to the foregoing Treatife. 
| PART VI. | 


ERE Carneades having difpatched 
what he thought requifite to oppofe 
&@ & again{t what the chymitts are wont to 

alledge for proof of their three principles, 
paufed a while, and looked about him to dif- 
cover, whether it were time forhimandhis friend 
to rejoin the reft of the company. But Zleuthe- 
vius perceiving nothing yet to forbid them to 
profecute their difcourfe a little further, faid 
to his friend, (who had likewife taken notice 
of the fame thing) I half expected, Carneades, 
that after you had fo freely declared your 
doubting, whether there be any determinate 
number of elements, you would have proceed- 
ed to queftion, whether there be any ele- 
ments at all. And I confefs it will be a trouble 
to me, if you defeat me Of my expectation; 
efpecially fince you fee the leifure we have al- 
lowed us may probably fuffice to examine that 
paradox; becaufe you have fo largely deduced 
already many things pertinent to it, that you 
need but intimate how you would have them 
applied, and what you would infer from 
them. 

CaRNEADES having in vain reprefented, 
that their leifure could be but very fhort, that 
he had already prated very long, that he was 
unprepared to maintain fo great and {0 invi- 
dious a paradox, was at length prevailed with 
to tell his friend; Since, Eleutherius, you will 
have me difcourfe extempore of the paradox 
you mention, I am content, (though more 
perhaps to exprefs my obedience, than my 
opinion) to tell you, that (fuppofing the truth 
of Flelinont’s and Paracelfus’s alkaheftical ex- 
periments, if I may fo call them) though it may 
feem extravagant, yet it is not abfurd to doubt, 
whether, for aught has been proved, there be 
a. neceffity to admit any elements, or hypofta- 
tical principles, at all. 

Awnp, as formerly, fo now, to avoid the 
needlefs trouble of difputing feverally with the 
Arftotelians and the chymifts, I will addrefs 
my felf to oppofe them I have laft named, be- 
caufe their doétrine about the elements is more 
applauded by the moderns, as pretending high- 
ly to be grounded upon experience. And, to 
deal not only fairly, but favourably with them, 
J will allow them to take in earth and water to 
their other principles. Which I confent to 
the rather, that my difcourfe may the better 
reach the tenets of the Peripateticks ; who 
cannot plead for any fo probably, as for thofe 
two elements ; that of fire above the air being 
generally by judicious men exploded as an 
imaginary thing; and the air not concurring 
to compofe mixt bodies as one of their ele- 
ments, but only lodging in their pores, or ra- 
ther replenifhing, by reafon of its weight and 


fluidity, all thofe cavities of bodies here be- 
low, whether compourided or not, that are 
big enough to admit it, and are not filled up 
with any groffer fubftance. 

AND, to prevent miftakes, I muft advertife 
you, that I now mean by elements, as thofe 
chymifts, that fpeak plaineft, do by their prin- 
ciples, certain primitive and fimple, or per- 
fectly unmingled bodies; which not being: 
made of any other bodies, or of one another, 
are the ingredients, of which all thofe called 
perfectly mixt bodies are immediately com- 
pounded, and into which they are ultimately 
refolved: now whether there be any one fuch 
body to be conftantly met with in all, and 
each, of thofe, that are faid to be elemented 
bodies, is the thing I now queftion. 

By this fate of the controverfy you will, I 
fuppofe, guefs, that I need not be fo abfurd, 
as to deny, that there are fuch bodies as earth 
and water, and quickfilver and fulphur: but 
Tlook upon earth and water, as component 
parts of the univerfe, or rather of the terreftrial 
globe, not of all mixt bodies. And though 
I will not peremptorily deny, that there may 
fometimes either a running mercury, or 2 
combuftible fubftance be obtained from a mi- 
neral, or even a metal; yet I need not con- 
cede either of them to be an element in the 
fenfe above declared; as I fhall have occafion 
to fhew you by and by . 

To give you then a brief account of the 
grounds I intend to proceed upon, I muft tell 
you, that in matters of philofophy, this feems 
to me a fufficient reafon to doubt of a known 
and important ptopofition, that the truth of 
it is not yet by any competent proof made to 
appear. ‘And congruoufly hereunto, if I fhew, 
that the grounds, upon which men are per- 
fuaded, that there are elements, are unable to 
fatisfy a confidering man, I fuppofe my doubts 
will appear rational. 

Now the confiderations, that induce mento 
think, that there are elements, may be con- 
veniently enough referred to two heads: name- 
ly, the one, that it is neceflary, that nature 
make ufe of elements to conftitute the bodies 
that are reputed mixt. And the other, that 
the refolution of fuch bodies manifefts, that 
nature had compounded them of elementary 
ones. 

In reference to the former of thefe confide- 
rations, there are two or three things, that I 
have to reprefent. And I will begin with re- 
minding you of theexperiments Inot long fince 
related to you concerning the growth of pom- 
pions, mint, and other vegetables out of fair 
water. For by thofe experiments it feems evi- 
dent, that water may be tranfmuted into all the 
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ether elements; from whence it may be infer- 
red, both, that it is not every thing chymitls 
will call falt, fulphur, or fpirit, that needs al- 
ways be a primordiate and ingenerable body; 
and that nature may contex a plant (though 
that be a perfectly mixt concrete) without hay- 
ing all the elements previoufly prefented to her 
to compound it of. And, if you will allow 
the relation I mentioned: out of Monfieur de 
Rochas to be true; then may not only plants, 
but animals and minerals too, be produced out 
of water. And however there is little doubt 
to be made, but that the plants my trials af- 
forded me, as they were like in fo many other 
tefpects to the reft of the plants of the fame de- 
nomination; fo they would, in cafe I had re- 
duced them to putrefaction, have likewife pro- 
duced worms or other infects, as well as the 
refembling, vegetables are wont to do: fo that 
water may, by various feminal principles, be 
fucceffively tranfmuted into both plants and 
animals. And if we confider, that not only 
men, but even fucking children are, but too 
often, tormented with folid ftones; and that 
divers forts of beafts themfelves, (whatever 
Helmont againft experience thinks to the con- 
trary) may be troubled with great and heavy 
{tones in their kidneys and bladders, though 
they feed but upon grafs and other vegetables, 
that are perhaps but difguifed water; it will not 
feem improbable, that even fome concretes of a 
mineral nature may likewife beformed of water. 
We may further take notice, that as a plant 
may be nourifhed, and confequently may con- 
fift of common water; fo may both plants and 
animals, (perhaps even from their feminal ru- 
diments) confift of compound bodies, without 
having any thing merely elementary brought 
them by nature to be compounded by them: 
this is evident in divers men, who whilft they 
were infants were fed only with milk, after- 
wards live altogether upon flefh, fifh, wine, 
and other perfectly mixt bodies. It may be 
feen alfo in fheep, who, on fome of our Englifh 
downs or piains, grow very fat by feeding up- 
on the grafs, without fcarce drinking at all; 
and yet more manifeftly in the maggots, that 
breed and grow upto their full bignefs within 
the pulps of apples, pears, or the like fruit. 
We {ee alfo, that dungs, that abound with a 
mixt falt, giveamuch more fpeedy increment 
to corn and other vegetables, than water alone 
would do: and it hath been affured me by a 
man experienced in fuch matters, that fome- 
times, when, to bring up roots very early, the 
mould they were planted in was made over- 
rich, the very fubftance of the plant has tafted 
ofthe dung. And let us alfo confider a graft 
of one kind of fruit upon the upper bough of a 
tree of another kind;- as (for inftance) the {c1- 
on of apear upon a white-thorn; for there the 
afcending liquor is already altered, either by 
the root, orin its afcent by the bark, or both 
ways, and becomes anew mixt body: as may 
appear by the differing qualities to be met with 
in the faps of feveral trees; as particularly, 
the medicinal virtue of birch-water, which I 
have fometimes drunk upon Helmont’s great 
ce not undeferved commendation. Now the 
Ob, I. 


graft, being faftened to the ftock, muft necef- 
farily nourifh itfelf, and produce its fruit, only 
out of this compound juice prepared for it by 
the ftock, being unable to come at any other 
aliment. And if we confider, how much of 
the vegetable he feeds upon may (as we noted 
above) remain in an animal; we may eafily 
fuppofe, that the blood of that animal, who 
feeds upon this, though it be a well-conftituted 
liquor, and have all the differing corpufcles, 
that make it up, kept in order by one prefiding 
form, may bea ftrangély decompounded body; 
many of its partsbeing themfelves decomipound- 
ed. So little is it neceffary, that even in the 
mixtures, which nature her felf makes in animal 
and vegetable bodies, fhe fhould have pure 
elements at hand to make her compofitioris ‘of. 
Havine faid thus much touching the con- 
ftitution of plants and animals, I might per- 
haps be able to fay as much touching that of 
minerals, and even metals, if it were as eafly 
for us to make experiment in order to the pro- 
duction of thefe, asof thofe. But the growth 
or increment of minerals being ufually a work 
of exceffively long time, and for the moft part 
performed in the bowels ofthe earth, where 
we cannot fee it, I muft inftead of experiments 
make ufe, on this occafion, of obfervations. 
TuatT ftones were not all made at once, 
but that fome of them are now-a-days ge- 
nerated, may (though it be denied by fome) 
be fully proved by feveral examples, of 
which I fhall now fcarce alledge any other, 
than that famous place in France known by 
the name of Les Caves Goutzeres, where th 
water falling from the upper parts of the cave 
to the ground, does prefently there condenfe in- 
to little ftones, of fuch figures, as the drops, 
falling either feverally or upon one another, 
and coagulating prefently into ftone, chance 
to exhibit. .Of thefe ftones fome ingenious 
friends of ours, that went a while fince to vi- 
fit that place, did me the favour to prefent me 
with fome, that they brought thence. And I 
remember, that both that fober relator of his 
voyages, Van Linfchoten, and another good 
author, inform us, that in the diamond mines 
(as they call them) in the Ea/?-Indies, when 
having digged the earth, though to no great 
depth, they find diamonds, and take them quite 
away; yet in a very few. yeats they find in the 
fame place new diamonds produced there fince: 
From both which relations, efpecially the firft, 
it feems probablé, that nature does not always 
{tay for divers elementary bodies, when fhe is 
to produce ftones. And as for metals them- 
felves, authors of good note afftire us, that 
even they were not in the beginning produced 
at once altogether, but have been obferved to 
grow; fo that what was not a mineral or metal 
before, became one afterwards. Of this it 
were eafy to alledge many teftimonies of pro- 
feffed .chymifts. But that they.may have the 
greater authority, I fhall rather prefent you 
with a few borrowed from more unfufpected 
writers: Sulphuris mimeram (as the inquilfitive 
P. Fallopius motes) que nutrix eft caloris fub- 
terranei fabri fen ae Fontium & miteralium, 
infra terram citifimé renafci teftantur biftoria 
Yyyy metallica. 
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metallica. Sunt ehim lova, é quibus ff hoc duno 
felphur effolfitm fuerit, intermiffa foffione per 
guadriénnium, redeuni foffores, €S omhia fulpbure, 
ut aniea, rurfusinventunt plena. Pliny relates, 
in Italie infuid Ilva, gigni ferri metallum. Stra- 
bo multo expreffius; effoffum ibi metallum femper 
regencrart. Nam fi effoffio [patio centum anno- 
yum intermittebatur, €5 iterum illue reverteban- 
tur, foffores reperiffe maximam copiam feérri re- 
generatam. Which hiftory not only is coun- 
tenanced by Fallopius, fromthe income, which 
the iron of that ifland yielded the duke of F/o- 
vence in his time; but is mentioned more ex- 
preisly to our purpofe by the learned Ce/alpinus: 
Vena (fays he) ferxi copiofiffima eff in Ltalia; 
ob cam nobilitata Ilva Lyrrheni maris infula in- 
credibilt copia etiam noftris temporibus eam 
gignens: Nam terra, que eruitur, dum vena effo- 
dilur tola, procedente tempore in venam conver- 
titur, Which laft claufe is therefore very no- 
table; beeaufe froni thence we may deduce, 
that earth, by a metalline plaftick principle 
latent ip it, may be in procefs of time changed 
into a metal, And even * Agricola himielf, 
though the chymifts complain of.him as their 
adverfary, acknowledges thus much and mote ; 
by telling us, that at a town called Sagain Ger- 
many, they dig up iron in the fields, by fink- 
ing ditches two foét deep; and adding, that 
within the fpace of ten years the ditches are dig- 
eed again for iron fince produced, as the fame 
metal is wont to be obtained in J/va. Alfo 
coneerning lead, not to mention what even 
Galen notes, that it will increafé both in bulk 
and weight, if it be longkeptin vaults or cellars, 
where the air is grofs and thick, as he collects 
from the fwelling of thofe pieces of lead, that 
were imployed to faften together the parts of 
old ftatues. Not to mention this, I fay, Boc- 
cacius Certaldus, as 1 find him quoted by a 
diligent writer, hasthis paffage touching the 
growth of lead: Feffularum mons (fays he) in 
Hetruria, Florentie civitati imminens, lapides 
plumbarios habets qui fi excidantur, brevi tem- 
poris [patio, novis incrementis infaurantur; wt 
(annexes my author) tradit Boccacius Certal- 
dus, qui id compertifimum effe {cribit. Nibil 
hoc'novi eft; fed de eodem Plinius, lib. 34. Hift. 
Natur, cap. 17. dudum prodidit, inquiens, mi- 
rum tn his folis plumbi metallis, quod dereliéta 
fertihus revivifcumt. In plumbaris fecundo 
lapide ab Amberga diétis ad afjlam recrementa 
congefta in cumulos, expofita folibus pluviifque 
paucis annis, reddunt [uum metallum cum fenore. 
I might add to thefe (continues Carneades) 
many things, that 1 have met with concerning 
the generation of gold and filver. But for fear 
of wanting time, I fhall mention but two ot 
three narratives. The fitft you may find re- 
corded by Gexbardus the phyfick profeffor, 
in thefe words: In valle (fays he) Foachimica 
argentum graminis modo (5 more é lapidibus mi- 
nereé velut é radice excreviffe digiti longitudine, 
teftis eff Dr. Schreterus, qui ejufmodi venas a- 
fpetiujucundas {8 admirabiles domi fue aliis fepe 
monfiravit FP donavit. Item aqua cerulea in- 
venta eft Anneberge, ubi argentum erat adbuc 


ih primo ente, que coagulala redatta éft in calcen 
jini &F boni argenti. 

Tue other two relations I have nct met 

with in Latin authors, and yet they are both 
very memorable in themfelves, and pertinent 
to our prefent purpofe. 
_ Tae firft I meet with in the commentary of 
Johannes Valehius wpon the Kleine Baur, in 
which that induftrious chymift relatts, with 
many circurhftances, that ata mine-town (if I 
may fo Englifh the German Bergfat) eight 
miles or leagues diftant from Stra/burg called 
Mariakirch, a workman cameto the overfeer, 
and defired employment; but he telling him, 
that there was not any of the belt fort at pre- 
fent for him, added, that till he could be pre- 
ferted to fome fuch, he might in the mean time, 
to avoid idlenefs, work in a grove or mine-pik 
thereabouts, which at that time was little e- 
{teemed. This workman, after fome weeks }a- 
bour, had by a crack appearing in the {tone 
upon a ftroke given near the wall, an invi- 
tation given him to work his way through; 
whith as foon as he had done, his eyes were 
faluted by a mighty ftone or lump, which ftood 
in the middle of the cleft (that had a hollow 
place behind it) upright, and in fhew like aa 
arthed man; but confifted of pure fine filver 
having no vein or ore by it, or any other ad- 
ditament, but ftood there free, having only 
under-foot fomething like a burnt matter; and 
yet this one lump held in weight above 1000 
marks, which, according to the Dutch account, 
makes 560 pound weight of fine filver. From 
which and other circumftances my author ga- 
thérs, that by the warmth of the place, the 
noble metalline fpirits, ({ulphureous and mer- 
eurial) were carried from the neighbouring 
galleries or vaults, through other {imaller cracks 
and clefts into that cavity, and there collected 
as ina clofe chamber or cellar; whereinto when 
they were gotten, they did in procels of time 
fettle into the fore-mentioned precious mafs ot 
metal. 

Tre other German relation is of that great 
traveller and laborious chymift Yoannes (not 
Geérgius) Agricola; who, in his notes upon 
what Poppius has written of antimony, relates, 
that when he was among the Hungarian mines 
in the deep groves, he obferved, that there 
would often arife in them a warm fteam, (net 
of that malipnant fort, which the Germans call 
Shwadt, which, fays he, is a mere poifon, 
and often fuffocates the diggers) which faftened 
itfelf to the walls; and that coming again to 
review it after a couple of days, he difcernéd, 
that it was all very faft, and eliftering: where: 
upon, having collected it and diftilled it per re- 
tortam, he obtained from ita fine fpirit; ad- 
ding, that the mine-men informed him, that 
this fteam, or damp (as the Englifhmen alfo 
call it, retaiiing the Dutch term) would at 
laft have become a metal, as old or filver. 

Irefer (fays Carneades) to another oceafion, 
the ufe, that may be made of thefe narratives 
towards the explicating the nature of metals; 
and that of fixednef8, malleablenefs, and fone 

other 


* In Lygiis, ad Sagam oppidam, in pratis ernitur ferrim, offs ad altitudinem bipedaneam aftis. Id decennio renatum, de. 


no foditur, non aliter ac Ilve ferrum. 
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‘éther qualities cenfpicuous in them. And in 
the mean time, this I may at prefetit deduce 
from thefe obfervations; that it is nof very 
probable, that whenfoever a mineral, or even 
a metal, is to be generated in the bowels of 
the earth, nature heeds to have at hand both 
falt and fulphut, and mercury to compound it 
of: for, not to urgé, that thé two laft relations 
feem lefs to favour the chythifts than Arifoile, 
who would have metals generated of certain 
halitus or ftéams, the fore-mentioried obferva- 
tions together make it feem mote likély, that 
the mineral earths, or thofe metalline fteams 
(wherewith probably fuch earths are plentifilly 
imbued) do €oritain in them fome feminal ru- 
diment,; or femething éqtivalent thereunto; 
by whofe plaftick power the reft of the matter, 
though perhaps téireftrial and heavy, is, in 
tract of timé, fafhioned into this or that me- 
talline ore; almoft (as I formetly noted) as 
that fair water was by the feminal principle of 
thint, poempions, and other vegetables, con- 
trived inte bodies anfwerable to fuch feeds. 
And that fuch alterations of terreftrial matter 
ate net itnpoffible, feems evident from that 
notable practice of the boilers of falt-petre, who 
unanimeully obferve, as well hete in England 
as in other countries, that if an earth pregnant 
with nitre be deprived, by the affufion of water, 
of all its true and diffoluble falt, yet the earth 
will, after forme years, yield them falt-petre a- 
gain: for which reafon, fome of the eminent 
and fkilfulleft of them keep it in heaps ds a 
perpetual mine of falt-petre. Whence it ray ap- 
pear, that the feminal principle of nitre, latent 
in the earth, dees, by deprees, transform the 
neighbouring matter into a nitrous body: for 
though I deny, that fome valatile hitré may, 
by fuch earths; be attracted (as they fpeak) out 
of the air, yet that the innermoft parts of fuch 
great heaps, that lie fo remote from the air, 
fhould borrew from it all the nitre they abound 
With, is not pfrébable, for other reafons befides 
the remotenefs of the air, thotigh I have not 
the deifuré te méntion therh. 

Awp I remember, that a perfon of great 
erédit, and wellacquainted with the ways of 
making vittiol; affirmed to me, that he had 
obferved, tHiatakind of mineral, whichabounds 
in that falt, being Kept within doors, and 
not expefed (as is ufual) to the freé ait and 
rains, did of it felf in ho very long time turn 
into vitriol, not oily in the outward or fupér- 
ficial, but even ii the internal and moft cén- 
tral parts. 

And I alfo retnember, that I met with a 
certain kind of marchafite, that lay tozether in 
great quantities under ground, which did; e- 
ven in my chamber, in fo few hours begin of 
at felf to turn into vitriol, that we neéd not 
diftruft the newly recited narrative. But to 
return to what 1 was faying of nitre; as nature 
made this dalt-petre out of the once almoft 
inodoreus eaith it was bréd in, and did net 
find a very ftitking and corrofive acid liquor, 
and a ilar alcalizate falt to compound it ef, 
though thefe be the bodies, into which the fire 
diffolves it ; fo it were not neceffary, that nature 
fhould make up all metals and other minerals 


of pre-exiftent falt, and fulphur, and mercury, 
though fuch bodies might by fire be obtained 
from it. Which one confideration duly weighed 
is very confiderable in the prefent controverly : 
and to this agree well the relations of our two 
German chymifts ; for befides that it cannot be 
convincingly proved, it is not fo much as likely, 
thatfolancuidand mioderate a heat, as that with- 
in the mines, -fhould carry up to fo great a 
height, though in the form of fumes, falt, ful- 
phuf, and mercury ; fince we find in our diftilla- 
tions, that it requires a confiderable degree of fire 
to raife, fo much as to the height of one foot, 
not only falt, but even mercury it felf in clofe 
veffels. And if it be objected, that it feems 
by the ftink, that is fometimes obfervedy when 
lightning falls down here below, that fulphure- 
ous {teams may afcend very high without any 
extraordinary degree of heat; it may be an- 
{wered, among other things, that the fulphur 
of filver is by chymifts faid to be a fixt fulphut, 
though not altogether fo well digefted as that 
of gold. 

But, (procéeds Garneades) if it had not been 
to afferd you fomie hints concerning the ori- 
gin of metals, Inéed not have deduced any 
thing from thefe obfervations ; it not being ne- 
ceffary to the validity of my argument, that 
my deductions from them fhould be irrefraga- 
ble, beeaufe my adverfaries the Ariftotelians 
and vulgar chymifts do not, I prefume, know 
any better than I, 4 prieri, of what ingredients 
Nature compoufids metals and miberals. For 
their atzumient to prove, that thofe bodies are 
made up of fuch principles, is drawn @ pofteri- 
ort; I mean froth this, that upon the analyfis 
of mineral bodies they are réfelved into thofe 
differing fubftances. That we may therefore 
exathine this argument, let us proceed to con+ 
fider, what can be alledgéd in behalf of the ele: 
ments from the tefolutions of bodies by the fire ; 
which you réfiember was the fecond topick, 
whence J told you the argumefits of my adver- 
faries were defumed. . 

Axp that I may firft cifpatch what [ have 
to fay concernii& mihetals, I will begin the 
ferhaining part of my difcourfé with confider- 
ine how the fire divides ¢hem. 

Anp fitft, I have partly Aoted above, that 
though chymifts pretend from fome to draw 
falt, from others running mercury, and frem 
others a fulphur; yet they have not hitherto 
taught us, by any way in ufé among them, to 
feparate any one pfifciple, whether falt, ful- 
phur, or mercuty, from all forts of minerals 
without exception. And thence I may be 
allowed to condludé, that there 1s hot any 
of the elements, that is an mgredient of all 
bodies, fince there are fome, of which it 18 net 
fo. 

In the next place, fuppoling, that ether 
fulphur or mercufy were obtaifable froma alt 
forts Of minerals; yet {till this fulpkur er 
mercury would be but a cormnpoufded, not an 
elenientaty body, as { told you already on an~ 
ether occafioh, And certainly he, that takes 
notice of the wonderful operations of quick fil- 
ver, whether it be common, or drawn from 
mineral bedizs, can featoc be fo nrconfiderate 
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as to think it of the very fame nature with 
that immature and fugitive fubftance, which in 
vegetables and animals chymifts have been 
pleafed to call their mercury. So that when 
mercury is got by the help of the fire out of a 
metal or other mineral body, if we wiil not 
fuppefe, that it was not pre-exiftent in it, but 
produced by the action of the fire upon the 
concrete, we may at leaft fuppofe this quick- 
filver to have been a perfect body of its own 
kind (though perhaps lels heterogeneous than 
more fecondary mixts) which happened to be 
mingled per minima, and coagulated with the 
other fubftances, whereof the metal or mine- 
ral confifted. As may be exemplified, partly 

_ by native vermilion, wherein the quickfilver 
and fulphur being exquifitely blended both 
with one another, and that other coarfe mineral 
ftuff (whatever it be) that harbours them, 
make up a red body differing enough from 
both; and yet from which part of quickfilver, 
and of the julphur, may be eafily enough ob- 
tained; partly by thofe mines, wherein nature 
has fo curloutly incorporated filver with lead, 
that it is extremely difficult, and yet poffible 
to feparete the former out of the latter; and 
partly too by native vitriol, whercin the me- 
talline corpulcles are by fkill and induftry fepa- 
rable trom the faline ones, though they be fo 
con-coagulated with them, that the whole con- 
crete is reckoned among falts. 

“xp here I further obferve, that I never 
could fee any earth or water, properly fo called, 
feparated from either gold or filver, (to name 
now no other metalline bodies;) and cheretore 
to retort the argument upon my adverfaries, I 
may conclusie, that fince there are fome bodies, 
in which, for aught appears, there is neither 
earth nor water; I may be allowed to conclude, 
that neither of thofe two is an univerfal ingre- 
dient of all thofe bodies, that are counted per- 
feétly mixt, which I defire you would remem- 
ber againit anon. 

Ir may indeed be objected, that the reafon, 
why from gold or filver we cannot feparate any 
moilture, is, becaufe that when it is melted 
out of the ore, the vehement fire requifite to 
its fufion forced away all the aqueous and tu- 
gitive moifture; and the like fire may do from 
the materials of glafs. To which I fhall an- 
fwer, that I remember I read not long fince in 
the learned Fofephus Acofta*, who relates it upon 
his own obtervation, that in America (where 
he long lived) there is a kind of filver, which 
the Indians call papas, and fometimes (fays he) 
they find pieces very fine and pure like to {mall 
round roots, the which is rare in that metal, 
but ufual in gold; concerning which metal he 
tells us, that befides this they find fome, which 
they call gold in grains, which he tells us are 
{mall mortfels of gold, that they find whole with- 
out mixture of any other metal, which hath 
no need of melting or refining in the fire. 

J RemeMBeR, that a very skilful and credi- 
ble perfon affirmed to me, that being in the 
Hungarian mines he had the good fortune to 
fee a mineral, that was there digged up, wherein 
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pieces of gold of the length, and alfo alimoft 
of the bignefs of a human finger, grew in the 
ore, as if they had been parts and branches of 
trees. 

AnD I have my felf feen a lump of whitifh 
mineral, that was brought as a rarity to a great 
and knowing prince, wherein there grew here 
and there in the ftone, which looked lilze a 
kind of fpar, divers little lumps of fine gold, 
(for fuch I was affured that trial had mamifett- 
ed it to be) fome of them feeming to be about 
the bignefs of peas. 

Bur that is nothing to what our Acofta + 
fubjoins, which is indeed very memorable; 
namely, that of the morfels of native and 
pure gold, which we lately heard him men- 
tioning, he had now and then feen fome weigh- 
ed many pounds: to which I fhall ad’, that 
I my felf have feen a lump of ore not long. :e 
digged up, in whofe ftony part there grew, 
almoft like trees, divers parcels, though not of 
gold, yet of (what perhaps mineralifts will 
more wonder at) another metal, which feemed 
to be very pure or unmixt with any hetcroge- 
neous fubitances, and were forme of them as 
big as my finger, if not bigger. But upon 
obi-rvations of this kind, though perhaps I 
could, yet I muft not at prefent, dwell any 
longer. 

‘Lo proceed therefore now (fays Carieades) 
to the confideration of the analyfis of vegeta- 
bles, although my trials give me no caule to 
doubt, but that out of moit of them five differ- 
ing fubftances may be obtained by the fire, yet 
1 think it will not be fo eafily demonitrated, 
that thefe delerve to be called elements in the 
notion above explained. 

Anpb before I defcend to particulars, I fhall 
repeat and premife this general confideration, 
that thefe differing fubftances, that are called 
elements or principles, differ not trom each 
other as metals, plants, and animals, or as fuch 
creatures as are immediately produced each by 
its peculiar feed, and conftitutes a diftin@ pro- 
pagable fort of creatures in the univerie; but 
thele are only various fchemes of matter or 
fubftances, that differ from each other, but in 
confiftence (as running mercury and the fame 
metal congealed by the vapour of Jead) and 
fome very tew other accidents, as taite, or 
{mel], or inflammability, or the want of them. 
So that by a change of texture, not impoffible 
to be wrought by the fire and other agents, that 
have the faculty, not only to diflociate the 
fmall parts of bodies, but afterwards to con- 
nect them after a new manner, the fame par- 
ccl of matter may acquire or lofe fuch accidents, 
as may fuffice to denominate it falt, or fulphur, 
or earth. If I were tully to clear to you my 
apprehenfions concerning this matter, I fhould 
perhaps be obliged to acquaint you with divers 
of the conjectures (for I muft yet call them 
no more) | have had concerning the principles 
of things purcly corporeal : for though, becaufe 
I feem not fatished with the vulgar doétrines, 
either of the Peripatetick or Paracelfian {chools, 
many of thofe, that know me, (and perhaps, 
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among them, Eleutberius himfelf) have thought 
me wedded to the Epicurean hypothefis, (as 
others have miftaken me for an Helmontian) 
yet if you knew how little converfant I have 
been with Epicurean authors, and how great 
a part of Lucretius himfelf 1 never yet had the 
curiofity to read, you would perchance be of 
another mind; efpecially if I were to entertain 
you at large, I fay not with my prefent noti- 
ons, but with my former thoughts concerning 
the principles of things. But, as I faid above, 
fully to clear my apprehenfions would require 
a longer difcourfe than we can now have. 

For I fhould tell you, that I have fometimes 
thought it not unfit, that to the principles, 
which may be affigned to things, as the world 
is now conftituted, we fhould, if we confider 
the great mafs of matter, asit was whilft the uni- 
verfe was in making, addanother, which may 
conveniently enough be called an architectonick 
principle or power; by which I mean thofe 
various determinations, and that fkilful gui- 
dance of the motions of the fmiall parts of the 
univerfal matter by the moft wife author of 
things, which were neceflary at the beginning 
to turn that confufed chaos into this orderly 
and beautiful world; and efpecially to con- 
trive the bodies of animals and plants, and the 
feeds of thofe things, whofe kinds were to be 
propagated. For I confefs I cannot well con- 
ceive, how from matter, barely put into mo- 
tion, and then left toitfelf, there could emerge 
fuch curious fabricks, as the bodies of men and 
perfect animals, and fuch yet more admirably 
contrived parcels of matter, as the feeds of 
living creatures. 

TSxourp likewife tell you upon’ what 


erounds, and in what fenfe, I fufpected the. 


principles of the world, as it now is, to ‘be 
three, matter, motion and reft: I fay, as the 
world now is, becaufe the-prefent fabrick of 
the univerfe, and efpecially the feeds of things, 
together with the eftablifhed courfe of nature, 
is a requifite or condition, upon whofe account 
divers things may be made out by our three 
principles, which otherwife would be very hard, 
if poffible, to explicate. | 

I SHoutp moreover declare in general (for 
I pretend not to bé able to do it otherwife) 
not only why I conceive that colours, odours, 
taftes, fluidnefs and folidity, and thofe other qua- 
lities, thatdiverfify and denominate bodies, may 
intelligibly be deduced from thefe three; but 
how two of the three Epicurean principles 
(which, I need not tell you, are magnitude, 
figure, and weight) are themfelves deducible 
from matter and motion; fince the latter of 
thefe varioufly agitating, and, as it were, dif- 
tracting the former, muft needs disjoin its 
parts; which being actually feparated, mutt 
each of them neceffarily both be of fome fize, 
and obtain fome fhape or other. Nor did I 
add to our principles the Ariftotelian privation, 
partly for other reafons, which I muft not now 
{tay to infift on; and partly, becaufe it feems 
to be rather an antecedent, or a terminus a quo, 
than a true principle, as the ftarting-poft is 
none of the horfe’s legs or limbs. 

I SHoutp alfo explain, why and how] made 

Voz. I. 


reft tobe, though not fo confiderable a prin- 
ciple of things, as motion, yet a principle 
of them; partly, becaufe it is (for aught we 
know) as ancient at leaft as it, and depends 
not upon motion, nor any other quality of 
matter; and partly, becaufe it may enable the 


body, in which it happens to be, both to con- | 


tinue in a ftate of reft, till fome external force 
put it out of that ftate, and to concur to the 
productions of divers changes in the bodies, 
that hit againft it, by either quite ftopping or 
leffening their motion, (whilft the body for- 


‘merly at reft receives all or part of it into itfelf) 


or elfe by giving a new byafs, or fome other 
modification, to motion, that is, to the grand 


‘and primary inftrument; whereby nature pro- 


duces all the changes and other qualities, that 
are to be met with in the world, : 

I SHoutp likewife, after all this, explain to 
you how, although matter, motion, and reft, 
feemed to me to be the catholick principles of 


the univerfe, I thought the principles of par- 


ticular bodies might be commodioufly enough 
reduced to two; namely matter, and (what 
comprehends the two other, and their effects) 
the refult, or aggregate, or complex of thofe 
accidents, which are the motion or reft, (for 
in fome bodies both are not to be found) the 
bignefs, figure, texture, andthe thence refulting 
qualities of the {mall parts, which are neceflary 
to intitle the body, whereto they belong, to this 
or that peculiar denomination; and difcrimina- 
ting it from others, ta appropriate it to a deter- 
minate kind of things, (as yellownefs, fixednedfs, 
fuch a degree of weight, and of ductility, do 
make the portion of matter wherein they con- 
cur, to be reckoned among perfect metals, 
and obtain the name of gold;) this aggregate 
or refult of accidents you may, if you pleafe, 


call either ftructure, or texture, (though in- 
‘deed that do not fo properly comprehend the 


motion of the conftituent parts, efpecially in, 
cafe fome of them be fluid) or what other ap- 
pellation fhall appear moft expreffive. Cr if, 
retaining the vulgar term, you will call it the 
form of the thing it denominates, I fhall not 
much oppofe it; provided the word be inter- 
preted to mean but what I have expreffed; and 
not a fcholaftick fubftantial form; which fo 
many intelligent men profefs to beto them alto- 
gether unintelligible. 

But (fays Carneades) if you remember, that 
itis a fceptick {peaks to you, and that it is 
not fo much my prefent talk to make affertions 
as to fuggeft doubts, I hope you will look up- 
on what I have propofed, rather as a narrative 
of my former conjectures touching the princi- 
ples of things, than as a refolute declaration of 
my prefent opinions of them; efpecially fince 
although they cannot but appear very much to 
their difadvantage, if you confider them as 
they are propofed, without thofe reafons and 
explanations, by which I could perhaps make 


them appédar much lefs extravagant; yet I 
“want time to offer you what may be alledged 


to clear and countenance thefe notions; my de- 
fign in mentioning them unto you at prefent 
being, partly, to bring fome light and confir- 
mation to divers paflages of my difcourfe to 
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you; partly, tofhewyou, that-I do not (as yeu 
feem to have fufpeéted) embrace all Hpzcurus’s 
principles, but diffent from him in fome main 
things, as well as from n{fotle and the chy- 
mifts, in others; and partly alfo, or rather 
chiefly, to intimate to you.the,grqunds, upon 
which I likewife differ from Helyont in this, 
that whereas he afcribes almoft all things, and 
even difeafes themfelves, to their determinate 
feeds, I am of apinion, that befides the pecu- 
liar fabricks of the bodies of plants and ammals 
(and perhaps alfo af fome metals and mine- 
jtals) which I take to be effects of feminal prin- 
ciples, there are.many ather bodies in nature, 
which have and deferve diftinct and jproper 
names, but»yet do bur refult from fuch con- 
textures of the matter they are made of, as 
may without determinate feeds he effeéted by 
wheat, cold, artificial mixtures and caimpofi- 
tions, and divers other caufes, whichfometimes 
nature imploys of her own accord, and often- 
times man by his power and {kill makes ufe of, 
to fafhion the matter according to his intentions. 
This may be exemplified both in the produc- 
tions of nature, and in thofe of art: of the 
firft fort J might name multitudes; but to fhew 
how flighta variation of textures, without addi- 
tion of new ingredients, may procurea parcel 
of matter divers names, and make it be lookt 
upon as different things ; 

I SHAtt invite you to obferve with me, 
that clouds, rain, hail, fnow, froft, and ice, 
may be but water, having its parts varied as 
to their fize and diftance in refpect of eacho- 
ther, and as to motion and reft. And among 
artificial productions we may take notice (to 
{kip the cryftals of tartar) of glafs, regulus 
martis ftellatus, and particularly of the fugar 
of lead; which, though made of that infipid 
metal and four falt of vinegar, has in it a fweet- 
nefs furpaffing that of common fugar, and di- 
vers other qualities, which being not to be 
found in either of its two ingredients, muft be 
confeffed to belong to the concrete itfelf, upon 
the account of its texture. 

Tris confideration premifed, it will be, I 
hope, the more eafy to perfuade you, that the 
fire may as well produce fome new textures in 
a parcel of matter, as deftroy the old. 

WHEREFORE hoping, that you have not for- 
got the arguments formerly imployed againift 
the doctrine of the tria prima; namely, that 
the falt, fulphur, and mercury, into which the 
fire feems to refolve vegetable and animal bo- 
dies, are yet compounded, not fimple and tle- 
mentary fubftances; and that (as appeared by 
the experiment of pompions) the ¢ria prima 
may be made out of water; hoping, J fay, that 
you remember thefe, and the other things, that 
I formerly reprefented to the fame purpofe, I 
fhall now add only, that if we doubt not the 
truth of fome of Helmont’s relations, we may 
well doubt, whether any of thefe heterogeneities 
be (I fay, not pre-exiftent, fo as to convene to- 
gether, when a plant or animal is to be con- 
{tituted, but) fo much as in-exiftent in the 
concrete, whence they are obtained, when the 


chymuft firft oes about to refolve it. ‘For, not 
to infift upon the un-inflammable fpirit of-fuch 
concretes, becaufe that may be ,pretendedits 
be but a mixture of phiggm and’ falt, the oil 
or fulphur of vegetables or animalsiis, accord- 
ing to him, reducible bythe help of lixiviate 
daltsinto foap; as that foap is by the help of 
repeated diltillations from a caput mortuum of 
chalk into infipid water. And as for the fa- 
line fubftance, that feems féparable from mixt 
‘bodies, the fame * He/mont’s trialsgive us caule 
to think, that it may tbe a produdtion ofithe 
fire, which, by tranfporting and otherwife:al- 
tering, the particles:of the matter, does bring 
it to a faline nature. 

For I know (fays he, in the place formerly 
abledged to another purpofe) a way to reduce 
all ftones into a mere falt of equal weight with 
the ftone, whence it was produced, and that 
without any of the Jeaft either fulphur or.mer- 
cury; which affeveration of my author would 
perhaps feem lefs incredible to you, if I durft 
acquaint you with all I could fay upon that fub- 
ject. And hence by the way you may alfo 
conclude, that the fulphur and mercury, as 
they call them, that chynnfts are wont to.ob- 
tain from compound bodies bythe fre, may 
poffibly in cay cafes be the productions of 
it; fince if the fame bodies had been wrought 
upon by the agents employed by Helmont, 
they would have yielded neither fulphur nor 
mercury ; and thofe portions of them, which 
the fire-would have prefented us in the form of 
fulphureous and mercurial bodies, would have, 
by Helmont’s method, been exhibited to usin 
the form of fale. 

But though (fays 2leutherius) you have 
alledged very plaufible arguments againft the 
tria prima, yetI fee not how it will be poffible 
for you to avoid acknowledging, thar earth and 
water are elementary ingredients, though not 
of mineral concretes, yet of all animal and 
vegetable bodies; fince if any of thefe, of what 
fort foever, be committed to diftillation, there 
is regularly and conftantly feparated from it a 
phlegm or aqueous part, and a caput mortuum 
or earth. 

I Reapity acknowledge (anfwers Carne- 
ades) it is not foeafy to reyeét water and earth 
(and efpecially the former) as it is to reject the 
tria prima, from being the elements of mixt 
bodies; but it is not every difficult thing, that 
is impoffible. 

I ConstpeR then, as to water, that the 
chief qualities, which make men give thatname 
to any vifible fubftance, are, that it is fluid or 
liquid, and that it is nfipid and inodorous. 
Now, as for the tafte of els qualities, J think 
you have never feen any of thofe feparated fub- 
ftances, that the chymifts call phlegm, which 
was perfectly devoid both of tafte and {niell: 
and tg you object, that yet it may be reafona- 
bly fuppofed, that fince the whole body is li- 
quid, the mafs is nothing but elementary wa- 
ter faintly imbued with fome of the faline or 
fulphureous parts of the fame concrete, which 
it retained with it upon its feparation from the 

other 
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other ingredients: ‘To this I anfwer, that this 
objeétion would not appear fo ftrong:as it 
is plaufible, if chymifts underftood the nature 
of fluidity and compaétnefs; and that, as 1 
formerly obferved, to a body’s being fluid 
there is nothing neceffary, but that it be di- 
vided into parts {mall enough; and that thefe 
parts be ut into duch a -miotion antong them- 
felves, as to glide fome this way, -and fome that 
way, along each other’s furfaces. So that al- 
though a concrete were tever fo dry, and had 
not any water or other liquor in-exiftent in it, 
yet fuch a comminution ‘of its parts may be 
made, by the fire or other agents, as to turn 
a great portion‘of them into liquor. Of this 
truth I will give an inftanee, employed by our 
friend heré prefent, as one of the moft condu- 
cive of his experiments to ilhiftrate the nature 
of falts. If you take, then, fea-falt, and melt 
it in the fré, to free it from the aqueous parts, 
and afterwards diftsl it with a, vehement fire 
from burnt clay, or any other, as dry a capt 
mortuum as you pleafe, you will, as chymifts 
confefs by teaching it, drive ‘over a godd part 
of the falt in the form of a liquor. And 'to 
fatisfy fome ingenious men, that 4 great part 
of this liquor was {till true fea-falt, brought 
by the operation of the fire into corpuicles fo 
{mall, and perhaps fo advantageoufly thaped, 
as to be capable of theform of a fluid body, 
he did in my prefence pour to fuch fpiritual 
falts a due proportion of the fpirit (or falt and 
phlegm) of urine, whereby having evaporated 
the fuperfluous moifture, he foon ebtained fach 
another conerete, both as to tafte and {mell, 
and éafy fublimablenefs, as common falt armo- 
niaek, which you know is made up of grofs 
and ‘andiftilled fea-falt, united with the falts of 
urine and ef foot, which too are very near of 
kin to each other. And further, to manifeft; 
that the corpuscles of fea-falt and the faline 
ones of the urine retain their feveral natures in 
this concrete, he mixt it with a corivenierit 
quantity of falt ef tartar, and committing it to 
diftillation, foon régaimed his fpirit of urine in 
a liquid form by itfelf, the fea-falt ftaying be- 
hind with the falt of tartar. Wherefore it is 
very poffible, that dry bodies may by the fire 
be reduced to liquors without any feparation of 
elements, but barely by a certain kind of dif 
fipation and comminutien ef the matter, 
whereby its parts are a ae into a new itate. 
And if it be ftil] objeéted, that the phlegm 
of mixt bodies rhuft be reputed water, becaufe 
fo weak a tafte needs but a very {mall propor- 
tion of falt to impart it; it may be replied, that, 
for aught appears, common falt and divers o- 
ther bodies, though they be diftilled never fo 
dry, and in never fo clofe vefiels, will yield 
each of them pretty ftore ofa liquor, whete- 
in though (as I lately noted) faline corpufcles 
abound, yet there is befides a large preportion 
of phlegm, as may eafily be difeovered by co- 
agulating the faline corpufcles with any conve- 
nient body; asI lately told you, our friend 
coagulated part of the fpirit of falt with fpirit 
of urine; and asI have divers times feparated 
afalt from oil of-vitriol itfelf (though a very 
ponderous liquor, and drawn from a falineboay ) 


- 


by boiling it with‘a juft-quantity of mercury, 

and then wafhing the newly ‘coagulated fale 
from the precipitate with fair water. ‘Now 'to 

whatcan we more probably afcribe this plenty 
of aqueous ubftance -afforded us by the diftil- 

lation of ‘fueh Bodies, than unto‘this, that a- 

mong the various perdtions of the fire upon 

the matter of aconerete, divers particles of that 

matter are redticed to fuch a fhape and bignefs, 

as ‘ts requifite to comipofe fuch ‘a hquor, as chy- 

mifts are wont to call phlegm or water? ‘How 
I conjecture this change may be effected, it 
is neither neceffary for me to tell you, nor 
poffible to do fo without a much longer dif- 

courfe than were now feafonable. But I defite 
you would, with me, refleétupon what | for- 
merlytoldyou, concerning the change of ‘quick- 
filver into water; for that water having ‘but a 
very faint tafte, if any whit more than divers 

of thofe liquers, that chy mits refer to sphlezm, 
by that experifneént it feems evident, thateven 
a metalline body, and thérefore much more 
fuch as are but vegetable or ‘animal, may ‘by 
a firmple operation of the fire be turnheddin great 
part mto water. And ‘ince thofe I difpute 
with are not yét able out of gold, or filver, 
or divers other concretes, to feparate any thinig 
like water; 1 hopé I-may be allowed to con- 
chide apainft them, that water itfelfis not an 
univerfal and pre-exiftent imgredient of mixt 
bodies, 

Bur as forthofe chymifts, that, fuppofing 
with me the truth ‘of what Afehnont relates of 
the alkaheft’s wonderful effects; have a neht 
to prefs mé With his authonty concerning 
them, and to alledge, that he could tran{mute 
all reputed mixt bodies into infipid and mere 
water; to thofe I fhall reprefent, that though 
his afrmations conclude ftrongly againft the 
vulgar chymifts (againft whom 1 have not 
therefore {crupled to empley them) fince they 
evince, that the commonly reputed principles 
or ingredients of things are net pérmanent and 
indeftruétible, fince théy may be furtlier reduced 
into infipid phlegm differiig from then all; 
yet till we can be allowed to examire this li- 
quor, I think it not unteafonable to douot 
whether it be not fomething’elfe than mere 
water. For I find wot any other reafon given 
by Hefmont of his pronouncing it fo; than that 
it isinfipid. ‘Now fapour being an accident or 
an affection of matter, thatrelates to our tongue, 
palate; and ether organs of tafte, it may very 
poffibly be, that the fmmall parts of a body may 
be offuch a fize and fhape, ds either by their 
extreme dittlenefs, or by their flendetnefs, or 
by their figure, to be unable to pilefte into and 
make perceptible impreffiog upon the nerves 
or membrafious parts of the ergahs of tafte, 
and yet may be fit to work otherwife upon di- 
vers other bodies thd mere water cah, arid 
confequently to difclofe itfelf to be of a nature 
far enough from elementaty. In filk dyed red 
or of any other colour, whilft many contiguous 
threads make up a fkein; the colour of the fille 
is confpicuous ; but if only 4 very few of therh 
be looked upon; the colour will appear mueli 
fainter thdh befere. But if you take out.éne 
fimple thread3 you fhall not eafily be able to 
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difcern any colour at all; fo fubtile an object 
having not the force to make upon the optick 
nerve an impreffion great enough to be taken 
notice of.. It is alfo obferved, that the beft fort 
of oil-olive is almoft taftelefs ; and yet I need 
not tell you how exceedingly diftant in nature 
oil is from water. The liquor, into which I 
told you, upon the relation of Lu//y an eye- 
witnefs, that mercury might be tranfmuted, 
has fometimes but a very languid, if any tafte; 
and yet its operations, even uponfome mineral 
bodies, are very peculiar. Quickfilver itfelf 
alfo, though the corpufcles it confifts of be fo 
very {mall, as to get into the pores of that 
clofeft and compactteft of bodies, gold, is yet 
(you know) altogether taftelefs. And our 
Helmont feveral times tells us, that fair water, 
wherein a little quantity of quickfilver has lain 
for fome time, though it acquire no certain 
tafte or other fenfible quality from the quick- 
filver; yet it has a power to deftroy worms in 
human bodies; which he does much, but not 
caufelefsly extol. And I remember, a great 
lady, that had been eminent for her beauty in 
divers courts, confeffedto me, that this infipid 
liquor was of all innocent wafhes for the face 
the beft, that fhe ever met with. 

Anp here let me conclude my difcourfe, 
concerning fuch waters or liquors as I have hi- 
therto been examining, with thefe two confi- 
derations. Whereof the firft is, that by rea- 
fon of our being wont to drink nothing but 
wine, beer, cyder, or other ftrongly tafted 
liquors, there may be in feveral of thofe liquors, 
that are wont to pafs for infipid phlegm, very 
peculiar and diftinct taftes, though unheeded 
(and perhaps not to be perceived) by us. For 
to omit what naturalifts affirm of apes, (and 
which probably may be true of divers other 
animals) that they havea more exquifite palate 
than men; among men themfelves, thofe, that 
are wont to drink nothing but water, may (as 
J have tried in my felf) difcern very fenfibly a 
great difference of taftes in feveral waters, 
which one unaccuftomed to drink water would 
take to be all alike infipid. And this is the 
firft of-my two confiderations. The other is, 
that it is not impoffible, that the corpufcles, 
into which a body is diffipated by the fire, 
may by the operation of the fame fire have their 
figures fo altered, or may be by -affociations 
with one another brought into little maffes of 
fuch a fize and fhape, as not to be fit to make 
fenfible impreffions on the tongue. And that 
you may not think fuch alterations impoffible, 
be pleafed to confider with me, that not only 
the fharpeft {pirit of vinegar having diffolved 
as much coral as it can, will coagulate with it 
into a fubftance, which, though foluble in wa- 
ter like falt, is incomparably lefs ftronely tafted 
than the vinegar was before; but (what is more 
confiderable) though the acid falts, that are car- 
ried up with quickfilver, in the preparation of 
common fublimate, are fo fharp, that being 
moiftened with water it will corrode fome of 
the metals themfelves; yet this corrofive fub- 
limate being twice or thrice re-fublimed with 
a full proportion of infipid quickfilver, con- 
‘ftitutes (as you know) that faétitious concrete, 


which the chymifts call mercurius dulcis; not 
becaufe it is fweet, but becaufe the fharpnefs 
of the corrofive falts is fo taken away by their 
combination with the mercurial corpufcles, that 
the whole mixture, whenit is prepared, is judged 
to be infipid. 

Anp thus (continues Carneades) having 
given you fome reafons, why I refufe to admit 
elementary water for a con{tant ingredient of 
mixt bodies, it will be eafy for me to give you 
an account, why I alfo reject earth. 

For firft, it may well be fufpected, that 
many fubftances pafs among chymifts under 
the name of earth, becaufe, like it, they are 
dry, and heavy, and fixt; which yet are very 
far from an elementary nature. ‘This you will 
not think improbable, if you recall to mind 
what I formerly told you concerning what chy- 
mifts call the dead earth of things, and efpe- 
cially touching the copper to be drawn from 
the caput mortuum of vitriol; and if alfo you 
allow me to fubjoin a cafual, but memorable ex- 
periment, made by Foannes Agricola upon the 
terra damnata of brimftone. Our author then 
tells us (in his notes upon Popius) that in the 
year 1621 he made an oil of fulphur; the re- 
maining faeces he reverberated in a moderate 
fire fourteen days; afterwards he put them well 
luted up in a wind oven, and gave them a 
{trong fire for fix hours, purpofing to calcine 
the feces to a perfect whitenefs, that he 
might make fomething elfe out of them. 
But coming to break the pot, he found a- 
bove but very little feces, and thofe grey and 
not white; but beneath there lay a fine red 
regulus, which he firft marvelled at, and knew 
not what to make of, being well affured, that 
not the leaft thing, befides the faeces of the 
fulphur, came into the pot; and that the ful- 
phur it felf had only been diffolved in linfeed- 
oil. ‘This regulus he foundheavy and malleable 
almoft as lead; having caufed a gold{mith to 
draw him a wire of it, he found it to be of the 
faireft copper, and fo rightly coloured, that a 
Jew of Prague offered him a great price for it. 
And of this metal he fays he had twelve loth 

or fix ounces) out of one pound of afhes or 
zeces. And this ftory may well incline us 
to fufpect, that fince the caput mortuum of the 
fulphur was kept fo long in the fire, before it 
was found to be any thing elfe than a serra 
damnata, there may be divers other refidences 
of bodies, which are wont to pafs only for the 
terreftrial feeces of things, and therefore to be 
threwn away, as foon as the diftillation or cal- 
cination of the body that yielded them is end- 
ed; which yet, if they were long and fkilfully 
examined by the fire, would appear to be dif- 
fering from elementary earth. And I have 
taken notice of the unwarrantable forwardnefS 
of common chymifts to pronounce things ufe- 
lefg faeces, by obferving how often they reject 
the caput mortuum of verdigreafe ; which is yet 
fo far from deferving that name, that not only 
by ftrong fires, and convenient additaments, it 
may in fome hours be reduced into copper, 
but with a certain flux powder I fometimes 
make for recreation, I have in two or three 
minutes obtained that metal from it. ‘To which 
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I may add, that having for trial’s fake kept 
Venetian talc in no lefs a heat than that of a 
elafs-furnace, I found, after all the brunt of the 
fre it had indured, the remaining body, though 
brittle and difcoloured, had not loft very much 
of its former bulk, and feemed {till to be nearer 
of kin totalc, than to meer earth. And I re- 
member too,. that a candid mineralift, famous 
for his fkill in trying of ores, requefting me 
one day to procure him a certain American 
mineral earth of a virtuofo, who, he thought, 
would not refufe me; I inquired of him, why 
he feemed fo greedy of it: he confeffed to me, 
that this gentleman having brought that earch 
to the publick fay-mafters; and upon their 
being unable by any means to bring it to 
fufion, or make ic fly away, he (the relator) 
had procured a little of it; and having tried 
it with a peculiar flux, feparated from it near 
a third part of pure gold; fo great miftakes 
may be committed in haftily concluding things 
to be ufelefs earth. | 
_ Next, it may be fuppofed, that as in the 

refolution of bodies by the fire, fome of the 
diffipated parts may, by their various occurfion 
occafioned by the heat, be brought to ftick to- 
gether fo clofely, as to conftitute corpufcles too 
heavy for the fire to carry away; the agegre- 
gate of which corpufcles is wont to be called 
afhes of earth; fo other agents may refolve 
the concrete into minute parts after fo differing 
a manner, as not to produce any caput mor- 
tuum, or dry and heavy body. As you may 
remember Helmont above informed us, that 
with his great diffolvent he divided a coal into 
two liquid and volatile bodies equiponderant 
to the coal, without any dry or fixt refidence 
at all. 

Awp indeed, I fee not, why it fhould be 
neceffary, that all agents, that refolve bodies 
into portions of differing qualified matter, muft 
work on them the fame way, and divide them 
into juft fuch parts, both for nature and num- 
-ber, as the fire diffipates them into. For fince, 
(as I noted before) the bulk and fhape of the 
{mall parts of bodies, together with their fit- 
nefs and unfitnefs to be eafily put into motion, 
may make the liquors, or other fubftances fuch 
corpufcles compofe, as much to differ from 
each other, as do fome of the chymical prin- 
ciples : why may not fomething happen in this 
cafe, not unlike what is ufual in the groffer 
divifions of bodies by mechanical inftruments ? 
where we fee, that fome tools reduce wood, for 
inftance, into parts of feveral fhapés, bignefs, 
and other qualities, as hatchets and wedges di- 
vide it into groffer parts ; fome more long and 
flender, as fplinters ; and fome more thick and 
irregular, as chips; but all of confiderable bulk: 
but files and faws make a comminution of it 
into duft ; which, as all the others, is of the 
more folid fort of parts; whereas others divide 
it into long and broad, but thin and flexible 
parts, as do planes. And of this kind of parts 
it felf there is alfo a variety, according to the 
difference of the tools employed to work on 
the wood; the fhavings made by the plane be- 
ing: in fome things differing from thofe fhives 
or and flexible pieces of wood, that are ob- 
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tained by borers, and thefe from fome others 
obtainable by other tools. Some chymical ex- 
amples applicable to this purpofe I have elfe- 
To which I may add, that 
whereas, in a mixture of fulphur and falt of 
tartar well melted and incorporated together, 
the action of pure fpirit of wine digefted on it 
is to feparate the fulphureous from the alcali- 
zate parts, by diffolving the former, and leaving 
the latter, the action of wine (probably upon 
the fcore of its copious phlegm) upon the lame 
mixture, is to divide it into corpufcles confift- 
ing of both alcalizate and fulphureous parts 
united, And if it be objected, that this is but 
a factitigus concrete; I anfwer, that however 
the inftance may ferve to illuftrate what I pro- 
pofed, if not to prove it; and that natute her 
felf doth in the bowels of the earth male de- 
compounded bodies, as we fee in vitriol, cin- 
nabar, and even in fulphur it felf; I will not 
urge, that the fire divides new milk into five 
differing fubftances ; but rennet and acid li- 
quors divide it into a coagulated matter and 
a thin whey: and on the other fide, churning 
divides it into butter and butter-milk, which 
may either of them yet be reduced to other 
fubftances differing from the former. I will 
not prefs this, I jay, nor other inftances of 
this nature, becaufe I cannot in few words 
anfwer what may be objected, that thefe con- 
cretes fequeftered without the help of the fire 
may by it be further divided into hypoftatical 
principles.. But I will rather reprefent, that 
whereas the fame {pirit of wine will diffociate 
the parts of camphire, and make them one 
liquor with it felf,; aqua fortis will alfo disjoin 
them, and put them into motion; but fo 
as to keep them together, and yet alter their 
texture into the form of anoil. I know alfo 
an uncompounded liquor, that an extraordi- 
nary chymift would not allow to be fo much 
as faline, which doth (asI have tried) from co- 
ral it felf (as fixt as divers judicious writers af- 
fert that concrete to be) not only obtain a noble 
tincture, without the intervention of nitre or 
other falts, but will carry over the tincture in 
diftillation. And if fome reafons did not for- 
bid me, I could now tell you of a menftruum 
I make my‘felf,that doth more oddly diffociate 
the parts of minerals very fixt in the fire. So 
that it feems not incredible, that there may be 
fome agent or way of operation found, where- 
by this or that concrete, if not all firm bodies, 
may be refolved into parts fo very minute and 
fo apt to ftickclofe to one another, that none 
of them may be fixt enough to ftay behind in 
a {trong fire, and to be incapable of diftilla- 
tion; nor confequently to be looked upon as 
earth. But to return to Helmont, the fame 
author fomewhere fupplies me with another 
argument againit the earth’s being fuch an ele- 
ment, as my adverfaries would have it. For 
he fomewhere affirms, that he can reduce all 
the terreftrial parts of mixt bodies into infipid 
water; whence we may argue againft the 
earth’s being one of their elements, even from 
that notion of elements, which you may re- 
member Philoponus recited out of <Ariftoile 
himfelf, when he lately difputed for his chy- 
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mifts apainft Themitius. And hete we may 
on this occafion confider, that fince a body, 
from which the fire hath driven away its loofer 
parts, is wont to be looked upon as earth, up- 
on the account of its being endowed with both 
thefe qualities, taftleffhefs and fixednefs, (for fale 
of tartar, though fixed, paffes not among the 
chymifts for earth, becaufe it is ftrongly tafted) 
ifit be in the power of natural agents to de- 
prive the caput mortuum of a body of either of 
thofe two qualities, or to give them both to a 
portion of matter, that had them not both be- 
fore, the chymifts will not eafily define what 
part of a refolved concrete is earth, and make 


out, that that earth is a primary, fimple, and in-- 


deftructible body. Now there are fome cafes, 
wherein the more {kilful of the vulgar chy- 
mifts themfelyes pretend to be able, by re- 
peated cohobations, and other fit operations, 
to make the diftilled parts of a concrete bring 
its own caput mortuum over the helm, in the 
form of a liquor; in which ftate being both 
fluid and volatile, you will eafily believe it 
would not be taken for earth. And indeed 
by a fkilful, but not vulgar, way of managing 
fome concretes, there may be more effected 
in this kind, than you perhaps would eafily 
think. And on the oeher fide, that eather 
earth may be generated, or at leaft bodies, that 
did not before appear to be near totally earth, 
may be fo altered as to pafs for it, feems very 
poftible, if * Helmont have done that by art, 
which he mentions in feveral places ; efpecially 
where he fays, that he knows ways, whereby 
fulphur once diffolved is all of it fixed into a 
terreftrial powder, and the whole body of falt- 
petre may be turned into earth: which laft he 
elfewhere fays is done by the odour only of a 
certain fulphureous fire. And in another place 
he mentions one way of doing this, which I 
cannot give you an account of; becaufe the 
materials I had prepared for trying it, were by 
a fervant’s miftake unhappily thrown away. 
Anp, thefe laft arguments may be confirm- 
ed by the experiment I have often had occa- 
fion to mention, concerning the mint I pro- 
duced out of water. And partly by an obfer- 
vation of Rondeletius concerning the growth 
of animals alfo, nourifhed but by water, which 
I remembered not to mention, when I dif 
courfed to you about the production of things 
out of water. ‘his diligent writer then, in his 
inftructive book of fifhes, affirms that his wife 
kept a fith in a glafs of water without any o- 
ther food for three years; in which {pace it 
was conftantly augmented, till at laft it could 
not come out of the place, at which it was put 
in, and at length was too big for the glafs it 
felf, though that were of a large capacity. And 
becaufe there is no juft reafon to doubt, that 
this fith, if diftilled, would have yielded the 
like differing fubftances with other animals ; 
and however, becaufe the mint, which I had 
out of water, afforded me upon diftillation a 
good quantity of charcoal ; I think I may from 
thence infer, that earth it felf may be produced 
out of water; or if you pleafe, that water may 


be tranfmuted into earth: and confequently, 
that though it could be proved, that earth is 
an ingredient actually in-exiftent in the vege- 
table and animal bodies, whence it may be ob- 
tained by fire ; yet it would not neceffarily fol- 
low, that earth, as a pre-exiftent element, does 
with other principles convene to make up 
thofe bodies, whence it feems to have been 
feparated. 

ArreR all is faid (fays Eleutherius) I have 
yet fomething to object, that I cannot but 
think confiderable, fince Carneades himfelf al- 
ledged it as fuch ; for, (continues Eleutherius 
fmiling) I muft make bold to try, whether you 
can as luckily anfwer your own arguments, as 
thofe of your antagonifts; I mean (purfues he) 
that part of your conceffions, wherein you can- 
not but remember, that you fupplied your ad- 
verfaries with an example to prove, that there 
may beelementary bodies, by taking notice, 
that gold may be an ingredient in a multitude 
of differing mixtures, and yet retain its nature, 
notwithftanding all that the chymifts by their 
fires and corrofive waters are able to do to de- 
ftroy it. 

I SurricteNTLY intimated to you at that 
time (replies Carneades) that I propofed this 
example, chiefly to fhew you, how nature may 
be conceived to have made elements, not to 
prove, that fhe a¢tually has made any; and you 
know, that 2 pojfe ad effe the inference will not 
hold. But (continues Carneades) to anfwer 
more direétly to the objection drawn from 
gold, I muft tell you, that though I know 
very well, that divers of the more fober chy- 
mifts have complained of the vulgar chy mits, 
as of mountebanks or cheats, for pretending 
fo vainly, as hitherto they have done, to de- 
ftroy gold ; yet I know a certain menftruum 
(which our friend has made, and intends 
fhortly to communicate to the ingenious) of 
fo piercing and powerful a quality; that if not- 
withftanding much care, and fome fkill, I did 
not much deceive my felf, I have with it really 
deftroyed even refined gold, and brought it in- 
to a metalline body of another colour and na- 
ture, as I found by trials purpofely made. 
And if fome juft confiderations did not for the 
prefent forbid it, I could perchance here fhew 
you by another experiment or two of my own 
trying, that fuch menftruums may be made, as 
to entice away and retain divers parts from 
bodies, which even the more judicious and 
experienced Spagyrifts have pronounced tre- 
foluble by the fire; though (which I defire 
you would mark) in neither of thefe inftances, 
the gold or precious ftones be analyfed into 
any of the éria prima, but only reduced to new 
coneretes. And indeed there is a great dil- 
parity betwixt the operations of the feveral a- 
gents, whereby the parts of a body come’ to be 
difipated. As if (for inftance) you diffolve 
the purer fort of vitriol in common water, the 
liquor will fwallow up the mineral, and fo dif- 
fociate its corpufeles, that they will feem to 
make up but one liquor with thofe of the wa- 
ter; and yet each of thefe corpufcles retains its 
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nature and texture, and remains a vitriolate 
and compounded body. But if the fame vi- 
triol be expofed to a ftrong fire, it will then 
be divided, notenly, as before, into fmaller 
parts, but into heterogeneous fubftances, each 
of the vitriolate corpulcles, that remained en- 
tire in the water, being it felf upon the de- 
{truction of its former texture diffipated or 
divided into new particles of differing qualities. 
But inftances more fitly applicable to this pur- 
pofe I have already given you. Wherefore to 
return to what I told you about the deftruction 
of gold; that experiment invites me to repre- 
fent to you, that though there were either fa- 
line, or fulphureous, or terreftrial portions of 
matter, whofe parts were fo fmall, fo firmly 
united together, or of a figure fo fit to make 
them cohere to one another, (as we fee, that 
in quickfilver, broken into little globes, the 
parts brought to touch one another do imme- 
diately re-imbody) that neither the fire, nor 
the ufual agents, employed by chymirfts, are 
piercing enough to divide their parts, fo as to 
deftroy the texture of the fingle corpufcles; 
yet it would not neceffarily follow, that fuch 
permanent bodies were elementary; fince it is 
poffible, there may be agents found in nature, 
fome of whofe parts may be of fuch a fize and 
figure, as to take better hold of fome parts of 
thefe feemingly elementary corpufcles, than 
thefe parts do of the reft ; and confequently 
may carry away fuch parts with them, and fo 
diffolve the texture of the corpulcle by pulling 
its parts afunder. And if it be faid, that at 
leaft we may this way difcover the elementary 
ingredients of things, by obferving into what 
fubftances thefe corpufcles, that were reputed 
pure, are divided; I anfwer, that it is not ne- 
ceffary, that fuch a difcovery fhould be praéti- 
cable. For if the particles of the diffolvent do 
take fuch firm hold of thofe of the diffolved 
body, they muft conftitute together new bo- 
dies, as well as deftroy the old; and the ftriét 
union, which, according to this hypothefis, 
may well be fuppofed betwixt the parts of the 
emergent bodies will make it as little to be 
expected, that they fhould be pulled afunder, 
but by little parts of matter, that to divide 
them, affociate themfelves, and ftick extremely 
clofe to thofe of them, which they fever from 
their former adherents. Befides that it is not 
impoffible, that a corpufcle, fuppofed to be e- 
Jementary, may have its nature changed, with- 
out fuffering a divorce of its patts, barely by a 
new texture effected by fome powerful agent; 
as I formerly told you, the famie portion of 
matter may eafily, by the operation of the fire, 
be turned at pleafure into the form of a brittle 
and tranfparent, or an opacous and maileable 
body. 

Anp indeed, if you confidef how far the 
bare change of texture, whether made by art 
or nature (or rather by nature with or without 
the affiftance of man) can go in producing 
fuch new qualities in the fame parcel of matter, 
and how many inanimate bodies (fuch as are 
all the chymical productions of the fire) we 
know are denominated and diftinguifhed, not 
fo much by any imaginary fubftantial form, 
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as by the ageregate of thefe qualities; if you 
confider thefe things, I fay, and that the vaty- 
ing of either figure, or the fize, or the motion, 
or the fituation, or cohnexion of the corpufcles 
whereof any of thefe bodies is compofed, may 
alter the fabtick of it, you will poffibly be in- 
vited to fufpeét with me, that thete is no great 
need, that nature fhould always have elements 
before-hand, whereof to make firch bodies as 
we call mixts. And that it is not fo eafy as 
chymifts and others have hitherto imagined, 
to difcern, among the many differing fub- 
ftances, that may without any extraordinary 
fkill be obtained from the fume portion of 
matter, which ought to be efteemed, exclufive= 
ly to all the reft, itsin-exiftent elementary in- 
gredients, much lefs to determine, what ‘primo- 
geneal and fimple bodies convened together to 
compofe it. Io exemplify this, I fhall add, to 
what I have already on fevetal occafions repre= 
fented, but this fingle inftance: 

You may remémber (H#/euthérius) thac I 
forfnerly intimated to you, that befides mint 
and pompions, I produced divers other vege= 
tables of very differing natures out of water. 
Wherefore you will not, I prefume, think it 
incongruous to fuppofe, that when a flender 
vine-ilip is fet into the ground, and takes root 
there, it may likewife receive its nutriment 
from the water attracted out of the earth by its 
roots; or impelled by the warmth of the fun, 
or preffure of the ambient air into the pores of 
them, And this you will the more eafily bé- 
lieve, if you ever obferved, what a ftrange 
quantity of water will drop out of a wound 
given to thé vine, in a cohvenitnt place, at a 
feafonable time in the {pring ; and how little 
of tafte or fmell this aqua vita, a3 phyficians 
call it, is endowed with, notwithf{tanding 
what conctoétion or alteration it may receive in 
its paflage through the vine, to difcriminate it 
from comirtion water. Suppeling then this 
liquor, at its firft entrance into the roots ef 
the vine, to be common water; let us a little 
confider, how many various fubftances may be 
obtained fromi it; though, to do fo, I mutt re- 
peat foniewhat, that | had a former occafion to 
touch upon. And firft, this liquor being; di- 
gefted inthe plant, and affirhilated by the feve- 
ral parts of it, is turned into the wood, bark; 
pith, leaves, é#c. of the vine; the farhe Ji 
quor may be further dried; and fafhioned in- 
to vine-buds, and thefe a while after are ad- 
vanced unto four grapes, which expreffed 
yield vetjuice; aliquot véry differing 1h feveral 
qualities both from wine and other liquors ob- 
tainable fron) the vine: fthefe four grapes, be- 
ing by the heat of the fun concocted and ripen- 
ed, tutn to well tafted grapes; thefe, if dridd 
in the fun and diftilled, afferd a fcetid oil 
and a piercing empyreuhatical fpirity but nor a 
vinous fpirit; thefe dried grapes or raifins, 
boiled ina convenient propertion of water, 
make a fweet hquor, which, being, betimes 
diftilled, afford an oib an@ fpirit muth like 
thofe of the raifins themfelves; if the juice of 
the grapes be fqueezed out, and put to ferment. 
it firfk becomes 4 {weet and turbid liquor, then 
crows lefs {weet atid moré clear, anc then 

affords. 


367 


Hosted by Google 


68 


The SCEPTICAL CHYMIST. 


affords in common diftillations not an oil, but 
a f{pirit, which, though inflammable like oil, 
differs much from it, in that it is not fat, and 
that it will readily mingle with water. I have 
likewife without addition obtained in procefs 
of time (and by an eafy way, which lam ready 
to teach you) from one of the nobleft forts of 
wine, pretty ftore of pure and curioufly figur- 
ed cryftals of falt, together with a great pro- 
portion of a liquor as {weet almoft as honey; 
and thefe I obtained not from muft, but true 
and {prightly wine; befides the vinous liquor, 
the fermented juice of grapes is partly turned 
into liquid drops or lees, and partly into that 
cruft or dry feculency, that is commonly 
called tartar; and this tartar may by the fire be 
eafily divided into five differing fub{tances; 
four of which are not acid, and the other not 
fo manifeftly acid as the tarter it felf. “he fame 
vinous juice, after fome time, efpecially if it be 
carefully kept, degenerates into that very four 
liquor called vinegar; from which you may 
ebtain by the fire a f{pirit and a cryftalline fale, 
differing enough from the fpirit and lixiviate 
falt of tartar. And if you pour the dephlegm- 
ed fpirit of the vinegar upon the falt of tar- 
tar, there will be produced fuch a conflict or 
ebullition, as if there were {carce two more con- 
trary bodies in nature; and oftentimes in this 
vinegar you may obferve part of the matter to 
be turned into an innumerable company of 
fwimming animals; which our friend having 
divers years ago obferved, hath in one of his 
papers taught us, how to difcover clearly with- 
out the help of a mnfcrofcope. 

Intro all thefe various {chemes of matter, or 
differingly-qualified bodies, befides divers o- 
thers, that I purpofely forbear to mention, may 
the water, that is imbibed by the roots of the 
vine, be brought; partly by the formative 
power of the plant, and partly by fupervenient 
agents or caufes, without the vifible concur- 
rence of any extraneous ingredient. But if we 
be allowed to add to the produétions of this 
tranfmuted water a few other fubftances, we 
may much increafe the variety of fuch bodies ; 
although in this fecond fort of productions, 
the vinous parts feem {carce to retain any thing 
of the much more fixed bodies, wherewith they 
were mingled, but only to have, by their mixture 
with them, acquired fuch a difpofition, that in 
their recefs, occafioned by the fire, they came 
to be altered as to fhape, or bignefs, or both, 
and affociated after a new manner. ‘Thus, as 
I formerly told you, I did, by the addition of 
a caput mortuum of antimony, and fome other 
bodies unfit for diftillation, obtain from crude 
tartar {tore of a very volatile and cryftalline 
falt, differing very much in fmell and other 
qualities from the ufual falts of tartar. 

Bur (fays Eleutherius, interrupting him at 
thefe words) if you have no reftraint upon 
you, I would very gladly, before you go any 
further, be more particularly informed, how 
you make this volatile falt; becaufe, you know, 
that fuch multitudes of chymifts have, by a 
{carce imaginable variety of ways, attempted 
in vain the volatilization of the falt of tartar, 
that divers learned Spagyrifts {peak, as if it were 


impoffible to make any thing out of tartdr, 
that fhall be volatile in a faline form, or, as 
fome of them exprefs it, iz forma ficca. I 
am very far from thinking (anfwers Carneades) 
that the falt I have mentioned is that, which 
Paracelfaus and Helmont mean, when they {peal< 
of fal tartari volatile, and afcribe fuch great 
things to it. For the falt I {peak of falls ex- 
tremely fhort of thofe virtues, not feeming in 
its tafte, {mell, and other obvious qualities, to 
differ very much (though fomethine it does 
differ) from fale of hartihorn, and other vola- 
tile falts drawn from the diftilled parts of ani- 
mals. Nor have I yet made trials enough to 
be fure, that it isa pure falt of tartar, without 
participating any thing at all of the nitre, cr 
antimony. ‘But becauie it feems more likely 
to proceed from the tartar, than from any of 
the other ingredients, and becaufe the experi- 
ment 1s in itfelf not ignoble, and luciferous 
enough, (as fhewing a new way to produce a 
volatile falt, contrary to acid falts, from bo- 
dies, that otherwife are obferved to yield no {uch 
liquor, but either only, or chiefly, acid ones;) 
Ithall, to fatisfy you, acquaint you, before any 
of my other friends, with the way I now ule 
(for | have formerly ufed fome others) to make 
It. 

Take then, of good antimony, falt-petre, 
and tartar, of each an equal weight, and of 
quick-lime half the weight of any one of them ; 
Jet thefe be powdered and well mingled. This 
done, you muft have in readinefs a long’ neck 
or retore of earth, which muft be placed in 2 
furnace for a naked fire, and have at the top 
of it a hole of a convenient bignefs, at which 
you may caft in the mixture, and prefently 
ftop it up again. This veffel being fitted with a 
large receiver, muft have fire made under it, till 
the bottom of the fides be red hot, and then 
you muft caft in the above prepared mixture, 
by about half a fpoonful (more or lefs) at a 
time, at the hole made for that purpofe; which 
being nimbly ftopt, the fumes will pafs into 
the receiver, and condenfe there into a liquor, 
that being rectified will be of a pure golden 
colour, and carry up that colour to a great 
height. This fpirit abounds in the falt I told 
you of, part of which may eafily enough be 
feparated by the way I ufe in fuch cafes, which 
is, to put the liquor into a glafs ege, or bolt- 
head with a long and narrow neck. For if 
this be placed a little inclining in hot fand, 
there will fublime up a fine falt, which, as I 
told you, I find to be much of kin to the vo- 
Jatile {alts of animals: for like them it has a 
faltifh, not an acid falt; it hiffes upon the af- 
fufion of fpirit of nitre, or oil of vitriol; it 
precipitates corals diffolved in fpirit of vinegar ; 
it turns the blue fyrup of violets immediately 
green; it prefently turns the folution of fubli- 
mate into a milky whitenefs; and in fum, has 
divers operations like thofe, that I have obferved 
in that fort of falts, to which I have refembled 
it; and is fo volatile, that, for diftinction-fake, 
I call it fal tartari fugitious. What virtues it 
may have in phyfick, I have not yet had the 
opportunity to try; but Iam apt to think they 
will not be defpicable. And befides that, a 
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very ingenious friend of mine tells me, he hath 
done great matters againft the ftone with a 
preparation not very much differing from ours; 
a very experienced German’ chymift finding, 
that 1 was unacquainted with the ways of ma- 
king this falt, told me, that in a great city in 
his country, a noted chymift prizes it fo highly, 
that he had a while fince procured a privilege 
from the magiltrates, that none but he, or by 
his licence, fhould vend a {pirit made almoit 
after the fame way with mine, fave that he 
Jeaves out one of the ingredients, namely the 
quick-lime. But (continues Carneades) to re- 
fume my-former difcourfe, where your curiofity 
interrupted it; 

Ir isalfoa common practice in France tobury 
thin plates of copper in the marc (as the French 
cal} it) or hufks of grapes, whence the juice 
hath been {queezed out in thevine-prefs; and by 
this means the more faline parts of thofe hufks, 
working by htele and little upon the copper, 
coagulate themfelves with it into that blueith 
ereen fub{tance-we in Englifh call verdigreafe, 
Of which I therefore take notice, becaufe ha- 
ving diftilled it in a naked fire, I found, as I ex- 
pected, that by the affociation of the faline 
with the metalline parts, the former were fo 
altered, that the diftilled liquor, even without 
rectification, feemed by {mell and tafte, ftrong 
almoft like aqua fortis, and-very much furpaffed 
the pureftand moft rectified f{pirit of vinegar, that 
everl made. And this f{pitit [therefore aferibe 
to the falt of the hufks altered by their co-mix- 
ture with the copper (though the fire after- 
wards divorce and tranfmute them) becaufe I 
found this latter in the bottom of the retort 
in the form of a crocus or reddifh powder; 
and becaufe copper is of too fluggifh a nature 
to be forced over in clofe veffels by no ftronger 
a heat. And that, which is alfo fomewhat re- 
markabie in the diftillation of good verdigreafe, 
(or at leaft of that fort that I ufed) is this, that 
i never could obfervé, that it yielded me any 
oil, (unlefs a little black flime, which was fe- 
parated in rectification may pafsfor oil) though 
' both tartar and vinegar (efpecially the former) 
will by diftillation’ yeld a moderate proportion 
of it. If likewife you pour {pirit of vinegar 
upon calcined lead, the acid falt of the liquor 
will by its commixture with the metalline parts, 
though infipid, acquire in few hours a more 
than faccharine fweétnefs; and thefe faline 
parts being by a ftreng fire diftilled from the 
lead, wherewith they were imbodied, will, as 
I formerly alfo noted to a different purpofe, 
leave the metal behind them altered in fome 
qualities from what it was, and will themfelves 
afcend, partly in the form of an unctuous 
bedy or ow, partly in that of phlegm, but 
for the greateft part in the form of a fubtile 
fpirit, indowed, befides divers new qualities, 
which I am not now willing to take notice of, 
with a ftrong fmell very much other than that 
of vinegar, and a piercing tafte quite differ- 
ing both from the fournefs ofthe {pirit of 
vinegar, and the fweetnefs of the fugar of 
lead. 

To be fhort, as the. difference of bodies 
may depend meerly upon that of the {chemes, 

Vou. I. | 


whereinta their common matter is put; {a, 
the feeds of things, the fre and the other a- 

gents are able to alter the minute parts of a 

body (either by breaking them into fmaller 

anes of differing fhapes, or by uniting together 

thefe fragments with the unbroken corpufcles, 
or fuch corpufcles among themfelves) and the 

fame agents, partly by altering the fhape or 

bignefs of the conftituent corpufcles of a body, 

partly by driving away fome of them, partly 

by blending others with them, arfd partly by 

fome new manner of connecting them, may 

give the whole portion of matter a new texture 

of its minute parts, and thereby make it de- 

ferve a new and diftinét name. So that, accord- 

ing as the fmall parts of matter recedt from 

each other, or work upon each other, or are 

connected together after this or that determi- 

nate manner, a body of this‘or that denomi- 

nation is produced, as fome other body hap- . 
pens thereby to be altered or deftroyed. 

Since then thofe things, which chymifts 
produce by the help of the fire, are but inani- 
mate bodies; {ince fuch fruits of the chymifts 
{kill differ from one another but in fo few qua- 
lities, that we fee plainly, that by fire, and o- 
ther agents we can employ, we can eafily e- 
nough work as great alterations upon matter, 
as thofe, that are requifite to change one of thefe 
chymical produétions into another; fince the 
fame portion of matter may, without being 
compounded with any extraneous body, or at 
Jeaft element, be made to put on fuch a varie= 
ty of forms, and confequently to be (fuccef- 
fively) turned into fo many differing bodies; 
and fince the miatter, cloathed with fo many 
differing forms, was originally but water, and 
that in its paffage through fo many transforma- 
tions, it was never reduced into any of thofé 
fubftances, which are reputed to be the princi- 
ples or elements of mixt bodies, except the vio- 
lence of the fire, which it felf divides not bo- 
dies into perfectly fimple or elementary fub- 
{tances, but into new compounds; fince, I 
fay, thefe things are fo, I fee not, why we mutt 
needs believe, that there are any primogeneal 
and fimple bodies, of which, as of pre-exiftent 
elements, nature is obliged to compound all 
others. Nor doJI fee, why we may not con- 
ceive, that fhe may produce the bodies ac- 
counted mixt out of one another, by varioully 
altering and contriving their minute parts, 
without refolving the matter into any fuch fim- 
ple or homogeneous fubftances, as are pretend- 
ed. Neither, to difpatch; do I fee, why it 
fhould be counted abfurd to think, that when 
a body is refolved by the fire into its fuppofed 
fimple ingredients, thofe fubftances, are not true 
and proper elements, but rather were, as it 
were, accidentally produced by the fire, which 
by diffipating a body into minute parts does, 
if thofe parts be {hut up in clofe veffels, for 
the moft part neceffarily bring them to affociate 
themfelves after another manner than before, 
and fo bring them into bodies of fuch different 
confiftences, as the former texture of the body 
and concurrent circumftances make fuch dif- 
banded particles apt to conititute; as experience 
fhews us {and i have both noted it, and praved 


5 3 ie 


Hosted by Google 


70 


TheScEPTICAL CHYMIST. 


it already) that as there are fome concretes 
whofe parts, when diffipated by fire, are fitred 
to be put into fuch fchemes of matter as we 
call oil, and falt, and {fpirit; fo there are others, 
fuch as are efpecially the greateft part of mine- 
rals, whofe corpufcles being of another fize or 
figure, or perhaps contrived another way, will 
not in the fire yield bodies of the like confiften- 
cies, but rather others of differing textures ; 


not to mention, that from gold and fome other 
bodies, we fee not, that the fire feparates any 
diftinct fubftances at all; nor that even thofe 
fimilar parts of bodies, which the chymifts ob- 
tain by the fire, are the elements, whofe names 
they bear, but compound bodies; upon which, 
for their refemblance to them in confiftence, or 
{ome other obvious quality, chymifts have been 
pleafed to beftow fuch appellations. 


The CoNCLUSION. 


‘he laft words of Carneades being 
foon after followed by a noife, which 
feemed to come from the place, where 
the reft of the company was, he took it for 
a warning, that it was time for him to conclude 
or break off his difcourfe; and told his friend, 
By this time, I hope, you fee, Eleutherius, that 
if Helmont’s experiments be true, itis no ab- 
furdity to queftion, whether that dottrine be 
one, that doth not affert any elements in the 
fenfe before explained. But becaufe that as 
divers of my arguments fuppofe the marvel- 
lous power of the alkaheft in the analyzing of 
bodies, fo the effects afcribed to that power are 
fo unparallelled and ftupendous, that though 
{ am not fure, but that there may be fuch an 
agent, yet little lefs than avroipi« feems requifite 
to make a man fure there is. And confequent- 
ly leave it to you tojudge, how far thofe of 
my arguments, that are built upon alkaheftical 
operations, are weakened by that liquor’s being 
matchlefs; and fhall therefore defire you not 
to think, that I propofe this paradox, that re- 
jects all elements, as an opinion equally pro- 
bable with the former part of my difcourfe. For 
by that, I hope, you are fatisfied, that the ar- 
guments, wont to be brought by chymifts to 
prove, thatall bodies confift of either three prin- 
ciples, or five, are far from being fo ftrong 
as thofe, that I have employed to prove, that 
there is not any certain and determinate num- 
ber of fuch principles or elements to be met 
with univerfally in all mixt bodies. And, I 
fuppofe, I need not tell you, that thefe anti-chy- 
mical paradoxes might have been managed 
more to their advantage; but that having not 
confined my curiofity to chymical experiments, 
I, who am buta young man, and younger chy- 
mift, can yet be but flenderly furnifhed with 
them, in reference to fo great and difficulta 
tafk as you impofed upon me: befides that, 
to tell you the truth, I durft not employ fome 
even of the beft experiments I am acquainted 
with, becaufe I muft not yet difclofe them. 
But however, I think I may prefume, that what 
I have hitherto difcourfed, will induce you to 
think, that chymifts have been much more 
happy in finding experiments than the caufes 
of them; or in affigning the principles, by 
which they may beft be explained. And in- 
deed, when in the writings of Paracelfus I meet 
with fuch phantaftick and unintelligible dif- 
couries, as that writer often puzzles and tires his 


reader with, fathered upon fuch excellent ex- 
periments, as though he feldom clearly teaches, 
I often find he knew; methinks the chymitts, 
in their fearches after truth, are not unlike the 
navigators of Solomon’s Tarfbifh fleet, who 
brought home from their long and tedious 
voyages, not only gold, and filver, and ivory, 
but apes and peacocks too: for fo the writings 
of feveral (for I fay not, all) of your herme- 
tick philofophers prefent us, together with di- 
vers fubftantial and noble experiments, theo- 
ries, which either like peacocks feathers make 
a great fhew, but are neither folid nor ufeful; 
or elfe like apes, if they have fome appearance 
of being rational, are blemifhed with fome 
abfurdity or other, that, when they are arten- 
eh confidered, make them appear ridicu- 
ous. 

CarNEADEs haying thus finithed his dif- 
courfe again{ft the received doétrines of the 
elements, Eleutherius judging he fhould not 
have time to fay much to him before their fe- 
paration, made fome hatte to tell him; I con- 
fefs, Carneades, that you have faid more in fa- 
vour of your paradoxes than I expected. For 
though divers of the experiments you have 
mentioned are no fecrets, and were not un- 
known tome; yet befides that you have added 
many of your own unto them, you have laid 
them together in fuch a way, and applied them 
to fuch purpofes, and made fuch deduétions 
from them, asI have not hitherto met with. 

Bur though I be therefore inclined to think, 
that Pbiloponus, had he heard you, would 
{carce have been able in all points to defend 
the chymical hypothefis againft the arguments, 
wherewith you have oppofed it; yet methinks, 
that however your objections feem to evince 
a great part of what they pretend to, yet they 
evince it not all; and the numerous trials of 
thofe you call the vulgar chymifts, may be al- 
lowed to prove fomething too. 

WHEREFORE, if it be granted you, that you 
have made it probable; 

First, that the differing fubftances, into 
which mixt bodies are wont to be refolved by 
the fire, are not of a pure and an elementary 
nature, efpecially for this reafon, that they yet 
retain fo much of the nature of the concrete 
that afforded them, as to appear to be yet 
fomewhat compounded, and oftentimes to dif- 
fer in one concrete from principles of the fame 
denomination in another : 
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Next, that ds to the number of thefe dif- 
fering fubftances, neither is it precifely three, 
becaufe in moft vegetable and animal bodies 
earth and phlegm are alfo to be found among 
their ingredients; nor is there any one deter- 
minate number, into which the fire (as itis 
wont to be employed) does précifely and uni- 
verfally refolve ‘all compound bodies whatfo- 
ever, as well minerals as others, that are re- 
puted perfectly mixt: 

Last ty, thatthereare divers qualities, which 
cannot well be referred to any of thefe fubftan- 
ces, as if they primarily refided in it and be- 
longed tait; and fome other qualities, which, 
though they feem to have their chief and moft 
ordinary refidence in fome one of thefe prin- 
ciples or elements of mixt bodies, are not yet 
fo deducible from it, but that alfo fome more 
general principles muft betakenin, to explicate 
them: 

Ir, I fay, the chymifts (continues E/euthe- 
rius) be fo liberal as to make you thefe three 
conceffions, I hope you will, on your part; 
be fo civil and equitable, as to grant them 
thefe three other propofitians, namely ; 

First, that divers mineral bodies, and 
therefore probably all the reft, may be refolved 
into a faline, a fulphureous, and a mercurial 
part; and that almoft all vegetable and animal 
concretes may, ifnotby the fire alone, yet by 
a {kilful artift employing the fire as his chief 
inftrument, be divided into five differing fub- 
ftances{ falt, fpirit, oil, phlegm and earth; of 
which the three former, by reafon of their being 
fo much more operative than the two latter, 
deferve to be looked upon as the three active 
principles, and by way of eminence to be called 
‘the three principles of mixt bodies. 

Next, that thefe principles, though they 
be not perfectly devoid of all mixture, yet may 
without inconvenience be ftyled the elements of 
compounded bodies, and bear the names of 
thofe fubftances, which they moft refemble, 
-and which are manifeftly predominant in them; 
and that efpecially for this reafon, that none 
of thefe elements is divifible by the fire into 
four or five differing fubftances, like the con- 
crete, whence it was feparated. 

Lastiy, that divers of the qualities of a 
mixt body, and efpecially the medical virtues, 
do for the moft part lodge in fome one or other 
of its principles, and may therefore ufefully 
be fought for in that principle fever’d from 
the others. : 

Anon in this alfo (purfues E/eutherius) me- 
thinks both you and the chymifts may eafily 
acree, that the fureft way is to learn by par- 
ticular experiments, what differing parts par- 
ticular bodies do confift of, and by what ways 
(either a€tual or potential fire) they may beft 
and moft conveniently be feparated, as with- 
out relying too much upon the fire alone, for 
the refolving of bodies, fo without fruitlefsly 


contending to force them into more elements 
than nature made them up of, or ftrip the {e- 
ver’d principles fo naked, as by making them 
exquifitely elementary, to make them almoft 
ufelefs. 

_ Tuese things (fubjoins Kleutherius ) 1 pro- 
pofe, without defpairing to fee them granted 
by you; not only becaule I know, that you fo 
much prefer the reputation of candour before 
that of fubtilty, that your having once fuppofed 
a truth would not hinder you from imbracing 
it, when clearly made’out to you ; but beeaule, 
upon the prefent occafion, it will be no difpa- 
ragement to you to recede from fome of your 
paradoxes, fince the nature and occafion of 
your paft difcourfe did not oblige you "to de- 
clare your own opinions, but only to perfo- 
nate an antagonift of the chymifts. So that 
(concludes he, with a {mile) you may now, 
by granting what I propofe,. add the reputa- 
tion of loving the truth fincerely to that of ha- 
ving been able to oppofe it fubtilely. 

Carneapes’s hatte forbidding him to an- 
{wer this crafty piece of flattery ; Till I fhall 
(fays he) have an opportunity to acquaint you 
with my own opinions about the controverfies 
I have been difcourfing of; you will net, I hope, 
expect I fhould declare my own fenfe of the 
argument I have employed. - Wherefore I 
fhall only tell you thus much at prefent ; that 
though not only an acute naturalift, but even 
I my felf could take plaufible exceptions at 
fome of them; yet divers of them too are fuch 
as will not perhaps be readily anfwered, and 
will reduce my adverfaries, at leaft, to alter 
and reform their hypothefis. I perceive I need 
not mind you, that the objections I made a- 
gainft the quaternary of elements and ternary 
of principles, needed not to be oppofed fo much 
acainft the doctrines themfelves; either of which, 
efpecially the latter, may be much more pro- 
bably maintained than hitherto it feems to 
have béen, by thofe writers for it (I have met 
with) as againft the unaccuratenefs and the un- 
concludingnefs of the analytical experiments 
vulgarly relied on to demonftrate them. 

Ano therefore, if either of the two examined 
opinions, or any other theory. of elements, 
fhall, upon rational and experimental grounds, 
be clearly made out to me; itis obliging, but 
not irrational, in. you to expect, that I fhall 
not be fo far in love with my difquieting 
doubts, as not tobe content to change them 
for undoubted truths. And (concludes Car- 
neades {miling) it were no great difparagement 
for a f{ceptick to confefs to you, that as unfa- 
tisfied as the paft difcourfe may have made you 
think me with the doétrines of the Peripateticks, 
and the chymifts, about the elements and prin- 
ciples, I can yet fo little difcover what to ac- 
quiefcein, that perchance the enquiries of others 
have fcarce been more unfatisfactory to me, 
than my own have been to my felf. 
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Produciblenefs of Chymical Principles; 


Being Parts of an Appendix, defigned to be added to the 
SCEPTICAL CHYMIST. 


The Author’s Preface. 


aw AVING long fince obferved, that a 
great part of the erroneous reafon- 
ings and conclufions of learned men, 
as well about phyfical, as other fub- 
jects, proceeds not fo much from their making 
bad illations, as from their affuming falfe or 
uncertain principles, to draw their confequences 
from ; I thought, 1 could fcarce mif-fpend the 
time I allowed my felf for chymical ftudies, if 
} employed fome part of it, in examining the 
doétrine about the principles of natural bodies. 
Upon this account I did, in the year 1661, 
venture abroad my Sceptical Chymift, to ac- 
quaint the inquifitive with my doubts, and 
excite them to a more thorough difquifition 
of a fubjeét, fo confiderable, as well to natural 
philofophy, asto phyfick. This difcourfe be- 
ing once publifhed ih Englifh, and foon after 
i Latin, I thought fit to wait a while, that 
I might learn what judgment would be made 
of it, and whether any of the chymifts would 
return an anfwer to it: and in the mean while, 
to gratify thofe, that appeared defirous of ha- 
ving it foon reprinted, I gathered divers notes, 
(fome of them confiderable for bulk) to be in- 
ferted here and there, as inlargements in the next 
edition, whofe volume 1 was not unwilling fome- 
what to increafe, not only becaufe I thought 
truth in general, a thing worthy, that the lo- 
vers of it fhould take pains to difcover, and 
eftablifh it, but becaufe I looked upon the 
truth inquired after in the Sceptical Chymift, 
as of no mean importance; efpecially fince the 


miftakes, that very. many have made about it, . 


have, I fear, not only been prejudicial to natural 
philofophy, but have, by feveral mén,. as well 
learned as ignorant, been adopted both into 
the fpeculations, and praétice of phyficians ; 
whofe art being converfant about the health 
and life of man, doétrinal errors in it cannot 
but be dangerous, and therefore fit, as much 
as 1s poflible, to be folicitoufly avoided, or re- 
moved, Thefe inconveniencies I hoped might 
in fome meafure be obviated, if it were further 
made appear by experiments as well as reafon- 


ings, that the vulgar doétrine of the ¢ria prima 
is, at leaft, very queftionable, or uncertain and 
very narrow. For the contrary perfuafions 
about thefe principles have mif-led divers learn- 
ed men to give, and take up with precarious 
and fuperficial accounts of divers phenomena 
of nature; by which means they have been di- 
verted from employing their wits (wherein 
divers of ther are happy) in the inveftigation 
of the true and fundamental caufes, the dif- 
covery whereof would have enabled them, 
inftead of dark and fuperficial, to give intelli- 
gible and particular explications of thofe pha- 
nomena, and many others. The difference 
between the accounts given of the fame phe- 
nomena, by the hypoitatical and by the me- 
chanical principles, may be feen exemplified 
particular inftances in other papers ; where~ 
fore, I fhall proceed to obferve as to phyfick, 
that befides the miftakes, which, I doubt, di- 
vers learned men have, by another valuation 
of the do¢trine of the éria prima, been led 
into, in relation to the caufes of divers things, 
that occur to human bodies, and even in 
chymical operations ; befides this, I fay, I fear, 
that the too confident opinion of the doétrine 
I queftion has made divers practitioners of 
phyfick make wrong eftimates of medicines. 
But after I had waited a competent time, I 
perceived no author vouchfafed the Sceptical 
Chyni/t an anfwer; but a very ingenious man, 
from whom I chiefly expected it, told me, that 
he had indeed defigned to write one, but was - 
hindered by ‘confidering, that I had fo ftated 
the cafe, that an anfwer could not confiute that 
book by any mere juftification of the chymifts 
principles, fince he would be obliged alfo to 
defend the chymical doétrine, as it is generally 
taught by the vulgar chymifts; and make 
good the arguments, by which they are wont 
to maintain it. Since it is only that doétrine 
and thefe arguments, that I declare my {elf in 
that difcourfe to queftion; and he himfelf did 
not think them found and walid. By thefe 
encouragements I was induced to compl 
wit 
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with the earneft folicitations of -the printer 
for another edition; but he dying foon after, 
and the perfon, to whom the right to difpofe 
of the Englifh copy legally came, having 
left England, and continued out of it, for di- 
vers years, ‘the difpute between the Stationers 
that pretended to it, and treated about it, lafted 
fo long, that a traveller, who paffed this way, 
told an acquaintance of mine, that he had 
then (which was two or three years ago) feen 
nine feveral Latin impreffions of it ; fince when 
another has been brought me made at Geneva. 
This number of editions (in none of which I 
have added or altered a word) and the nume- 
rous citations I have met with of it, in fa- 
vourable writers, made me unwilling to con- 
found, or trouble readers, by interweaving ad- 
ditional notes with the body of the difcourfe ; 
and fo by obliging thofe that fhould hereafter. 
vouchfafe to mention any of the inferted paf- 
fages of it, to cite the edition as well as the 
book. And therefore I was eafily inclined, 
by want of health and leifure, to perufe again 
deliberately the whole treatife, to fupprefs all 
thofe notes, that I could not readily and con- 
veniently refer to three or four of the chief 
heads, I intended to énlarge upon; and with-. 
out altering the form of the book, wherein it. 
has proved fo fortunate, to leave it intire, and 
publifh my additions alfo by themfelves by 
way of appendix. This in my intention was 
to confift of-four heads, -The Produciblenefs of 
chymical Principles; The Uncertainty of the vul» 
gar Analjfes made by diftéllation; ‘The various 
Effects of the Fire according to the differing ways 
of employing it; and Doubts whether. there be 
any Elements, or material Principles of mixt bo- 
dies, one or more, in the fenfe vulgarly received. 
But finding by the Stationer’s eftimate, that the 
notes referred to the three laft titles, are not 
hear fo large as thofe, that belong to the firft ; 
yet they: would make the book, to which they: 
fhould be added; and which is already printed, 
of too gteat a thicknefs in proportion to its 
other dimenfions; I thought fit to referve the 
other papers for another opportunity, and at 
this time annex nothing, but what concerns 
the Produciblenefs of the chymical Principles. 
Bur yet becaufe there..are fome general 
advertifements that do fomewhat more belong 


_ to this part of our defigned Appendix, that now 


comes forth, than to any of: the reft, I mutt 
not deny them a room in this preface, which I 
fhall conclude with them. 

I Micur. juftly enough alledge, in excufe 
of incoherence of fome of the particulars, that 
follow next after one another in the fubfequent 
difcourfe, that this being: confufedly but-a col- 
lection (or if you pleafe a rhapfody) of toofe 
notes, it is more pardonable, than ftrange, 
that fome of them fhould want apt connections, 
and the ftyle of the difcourfe they compofe 
fhould want uniformity. But it is not fo much 
my prefent work to make. apologies, as to give 
advertifements; and therefore I thall proceed 
to tell you in the firft place, that though the 
following difcourfe-have in fome places a fome- 
what dogmatical drefs, yet itis chiefly meant 
Sela an appendix to a {ceptical book) 

fou, I, 


to excite and affift a further inquiry; and ac- 
cordingly the reader may perceive it to have 
been my care, not fo much to play the part of 
a logical opponent, as to take occafion to fet 
down variety of experiments and obfervations, 
that whatever hypothefis about the material 
principles of mixed bodies fhall prove fit to be 
pitched upon, it may be founded on a lefs in- 
fufficient hiftory of matters of fact (relating to 
that fubject) than chymifts have been wont to 
take in; and may be {fo framed, as not to be 
lable to thofe objections and difficulties, that 
will be here met with, and yet perhaps were 
not thought of, or at leaft were not duly 
taken into confideration, when the vulgar hy- 
pothefis of the ¢ria prima was eftablifhed. 


Upon this account Iam not without hope, 
that the following experiments and confidera-. 


tions, though propofed by way of objections, 
may do fome ferv:ce to the inquirers into the 
material principles of things’; by obliging the 
chymufts,; at leaft, to reform their doétrine 
about them, and build it more cautioufly, 
and that upon a larger, as well as more {folid 
foundation of natural hiftory. 

Tue fecond thing, whereof I am to adver- 
tife the reader, is, that I would not have him 
infer from any thing, that (prompted by the 


_ exigencies of my defign) I have faid in the 


following papers, that I either do undervalue, 
or would decry chymiftry, or chymifts them- 
felves indifcriminately. For I have a very dif- 
fering efteem of, the notional and of the prac- 
tical part of chymiftry. For divers of the 
opinions maintained by Spagyrifts, without 
excepting their grand hypothetis of the three 
principles, I have been inclined to queftion, 
not only as a naturalift, but as a chymift; as 
feeing great caufe to doubt, whether they be 
agreeable, either to the true grounds of phi- 
lofophy, or the exploring experiments of the 
fire. But as for chymical operations, fuch as 
diftillation, folution, fublimation, precipitation, 
and the reft; efpecially thofé feldom fuffi- 
ciently valued ones, digeftion and cohobation ; 
I take them to be excellent tools in the hands 
of a natural -philofopher, and to be by him 
applicable to many other, and perhaps fome 
nobler ufes, than they are wont to be put to, 
in laboratories ; fince if they-be - fkilfully em- 
ployed, they may be, fucceisfully fo, as well to 
difcover nature, ds to correct, to imitate, and, 
in fome cafes, to out-do her. Nor do I only 
thus diftinguifh between the fpeculative and 
operative part of chymiftry, but I make a great 
difference between the avowed cultivators of that 
art; and look not with the fame eyes on the opi- 
nions and performances of vulgar chymifts, and 
chymical philofophers. For. we are told, that 
there lives concealed in the world a fett of Spa- 
gyrifts ofa much higher order than thofe,that are 
wont to write courfes of chymiftry or other books 
of that nature; being able to tranfmute bafer 
metals into perfect ones, and ‘do fome other 
things, that the generality of chymifts confefs 
to be extremely difficult, and divers of the 
more judicious, even among the Spagyrifts 
themielves, have judged impoffible. The de- 
claration of what I think of thefe latent philo- 
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fcphers, belongs to another paper. Yet in 
this, I fhall not deny, but that what I have 
heard from divers very credible eye-witneffles, 
and perhaps fome more immediate arguments, 
{trongly incline me to think, that there may 
have been, and may yet be, fome fuch men: 
and whatever be to be thought of what they 
call the philofopher’s ftone, I confefs my felf 
convinced by what I have feen, that there are 
in the world as difficult arcana as divers of 
thefe, which have been (perhaps not all of 
them juftly) derided under the name of chy- 
mical zon-entia. Now if there be really fuch 
adept philofophers as we are told of; I am 
apt to think, that among their other arcana, 
they are mafters of extremely potent menftru- 
ums (which may, as far as I can guefs, be 
fome of their chiefeft tools) and may by the 


‘help of thefe and other means peculiar to them- 


felves, of working upon bodies, be able to 
produce in them fuch alterations, as we have 
no examples of, and fo obtain from them fuch 
fimilar fubftances, as either for number, or 
quality, or both, may be very different from 
the vulgar ¢ria prima, or thofe fubftances chy- 
mifts are wont to obtain, (for that word I 
chute to employ rather than the word {feparate 
or extract) by the common ways of what they 
call analyfis. For if a man have an inftrument, 
which other men have not, and much more, 
if it be an excellent one, he may be able with 
it to perform other things, than they can with- 
out it. The Europeans by the help of fo flight 
an engine as a mill, affifted by a far flighter 
inftrument a fieve, can eafily divide corn into 
bran, and meal, and flour, which even thofe 
Americans, for want of thofe helps, were not 
able to do, who could do other things, that are 
thought far more difficult. And he, that has 
a file and a good turning lath with its appur- 
tenances, may obtain from a piece of iron both 
filings, and fhavings, and concave hemifpheres, 
and ellipfes, and globes, and cylinders, and o- 
ther forts of bodies, which could not be ob- 
tained from that iron, even by good artificers, 
that were not furnifhed (as till of late very few 
were) with thofe inftruments. And he, that 
firft found the ufe of aqua fortis in diffolving 
filver, and that though it were mixt with gold, 
had, by his menftruum, an eafy way of fepa- 
rating thofe two metals, though ancienter mi- 
neralifts, nor chymifts themfelves had no liquor 
that would perform that work. But Helmont’s 
writings will fupply me with a far nobler in- 
{tance to my prefent purpofe, if the truth of all 
that he delivers concerning the effects of his 
alkaheft be admitted ; about the poffibility of 
which ftrange folvent, having elfewhere written 
a fhort enquiry, I fhall forbear to fay any thing 
of it here, but rather intimate, that if there be 
fuch adept philofophers as fome fpeak of, (which 
T think not incredible) and if they have (which, 
fuppofing there be fuch, I think not unlikely) 
among other rare things, fome alkaheftical or 
other extraordinarily potent menftruum, or 
way of penetrating and working upon mixt 
bodies; they may, for aught I know, be able 
to obtain fuch fubftances from them, as may 
induce me, and perhaps the chymifts too, to 


entertain other thoughts about the conftitution 
of compounded bodies (as they are wont to be 
called) than either I, ar they now have. And 
therefore, though as to natural philofophy in 
general, I do not expect to fee any principles 
propofed more comprehenfive and intelligible 
than the corpufcularian or mechanical ; yet as 
to the fubordinate theory of mixt bodies in 
particular, I, that have difputed only againit 
the vulgar hypothefis of the chymifts, can 
eafily retain a difpofition to receive further 
light in this matter, when thofe, that are the 
beft able to afford it us, and from whom it 
will be no difparagement for much greater 
proficients than I, to learn, fhall think fit to 
oblige us by doing fo. Inthe mean time, to 
end this advertifement as I begun it; I fhould 
not need to fay much to fatisfy chymifts, that 
I neither hate nor defpife their art, even in its 
prefent ftate, if fome things, and chiefly want 
of leifure, would permit me to publifh an effay 
that J] wrote many years fince, Of tae U/eful- 
nefs of Chymiftry to the Empire of Man. Nor is 
it only to the practical part of natural philofo- 
phy, that I take chymiftry, as it may be ma- 
naged, to be highly ufeful, but I confefs, I 
think alfo, that being ordered by a flalful na- 
turalift, it may far more conduce, than thofe, 
that are ftrangers to it are wont to think, to 
the fpeculative part of phyficks ; and that as 
the Bolonian ftone, without being chymically 
prepared, would never be made luminous, but 
being fo prepared is brought to fhine; fo, many 
other natural bodies never afford much light 
to philofophy, till chymical operations have 
qualified them to do fo. 
- Tue laft advertifement I defire to give the 
reader, concerns the intention, with which I cal] 
in queftion the hypothefis of the trza prime, 
and fome other of the chymifts dodtrines. 
For though fometimes I have had occafion to 
difcourfe like a Sceptick, yet Iam far from be- 
ing one of that feét; which I take to have been 
little lefs prejudicial to natural philofophy than 
to divinity itfelf. Ido not with the true Scep- 
ticks propofe doubts to perfuade men, that all 
things are doubtful and will ever remain fo, (at 
leaft) to human underftandings ; but I propofe 
doubts not only with defign, but with hope, 
of being at length freed from them by the at- 
tainment of undoubted truth; which I feek, 
that I ay findit; though if I mifs of it in one 
opinion, | proceed to fearch after it in the oppo- 
fite, or in any other where it feems more likely 
I fhould meet with it. And to declare my 
mind to the difciples of the fire, by a fimilitude 
not aliene from their profeffion ; fuppofe a man, 
more rich than fkilful, fhould bequeath me a 
purfe of guineas, and that I fhould have ftrong 
prefumptions, that fome of them are counter- 
feit, what in this cafe woulda chymitt have 
me do? Fo take them all for good, in {pite of 
contrary prefumptions againft fame of them, 
were very imprudent. On the other fide, to 
throw them all away, becaufe it is probable 
fome may prove. counterfeit, were downright 
folly. That thes, which commen prudence 
would direét me, would be to,take them all out, 
and examine them one by one, firft with = 
tquch- 
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touch-ftone, and then, if need be, by the cu- 
pel, and by aqua fortis too: and this I fhould 
do with defire to find all the pieces true, hav- 
ing alfo care not only to preferve and put back 
into the purfe thofe, that prove right; but if 
any be but partly adulterated, to preferve the 
good portion by purifying it, (by the cipel 
or fome other fit way) from the falfifying alloy, 
by whofe admixture ithad been imbafed. The 
application of this I leave to be made by chy- 
mifts. And having, in another paper, pur- 
pofely difcourfed of the cautions and Jimita- 
tions, without which I difallow {fcepticifm, I 
fhall only in general profefs, that I more 
willingly embrace the truths taught by the 
chymiits, than I endeavour to difprove their 
errors. For I look upon truth, as one of the 
chief of thofe goods, that God has of all others 
laid the moft in common; fince truth does not 
only, like defert iflands in America, belong to 
him; that firft finds it and feizes on it; but 
even, when another has lighted on it, and is in 
poffefion of it, any man may, without trefpafs 
or injury, make himfelf a tharer init. ‘To 
conclude; I am glad to find truth in the doc- 


trines of the chymifts; but when I cannot dif- 
cern it there, I chufe rather to feek it elfewhere; 
than fit down without it. And if I any where 
feem to be fomewhat too indulgent to fufpicions 
againft their hhypothefis, or arguments, I hope 
the ufual confidence,’to be met with amont 
moft of them, confidered, it will be looked 
upon but as a compliance with the advice of 
Ariftotle, of bending a crooked ftick the con- 
trary way, to reduce it at length to ftraitnefs. 
And I did, with the lefs fcruple, allow my 
felf this way of writing, becaufe éxperience 
having taught me, that fome Spagyrifts (for T 
{peak not of all) that keep their beft things 
clofe, will do more to vindicate their art, or 
oppofe their antagonifts, than to gratify the 
curious, or benefit mankind; I thought the 
roufing ftyle, I fometimes wrote in, might prove 
no unhopeful way to procure fomewhat con- 
fiderable from thofe great mafters, and orders 
of chymical arcana, that muft be provoked, 
before they will come out with them; as the 
fea is obferved not to give us one of its pre- 
cioufeft treafures, ambergreafe, till it have been 
agitated by winds and ftorms. 


The Publither’s Advertifement to the Reader. 


SHALL not entertain the reader with any 
I thoughts of my ows, about the following 
Appendix, which, without defiring to prepof 
feis him, I shall willingly (and I think may 
fafely) leave to {peak for itfelf, But yet I think 
it may not be atnifs, if | premife fomething to 
the reader, about the publication of thefe nates, 
as having been particularly cancerned in it 

By the opportunity I had of feeing fome 
papers of the honaurable author of the enfying 
Appendix; I perceived, that the netes, which he 
defiened it fhauld confift of, were indeed moft 
of them laid together in fame (though but a 
carelefs) order, and {9 were without much 
difficulty fitted for the prefs: but others of them 
lay {cattered up and down amoneft many others, 
about differing fubjeéts in his philofophical 
memorials, which particulars not being ready 
at hand, when the enfuing Notes were fent to 
Oxford to the printer, they could not be pub- 
lifhed with the reft, but muft expect fome o- 
ther opportunity to appear abroad, either a- 
lone, or in their company. 

Peruaps the reader will not need to be 
told, that befides the application of fome of the 
experiments contained in the following Notes, 
moft of the experiments themfelves are new. 
But fo many years are paft betwixt the firft 
edition of the Sceptical Chymi/t, and the fecond, 
that now comes forth; that it may be re- 
quifite (though otherwife it would be impro- 
per) to advertife this reader, that he is not to 
think, that the author has borrowed from o- 
thers thofe experiments and notions, that may 
be met with in books written in later years, as 
well as in the Sceptical Chymift. For the firft 
Englifh editien having been put forth in the 


year 1661, and never fince by the author at 
all enlarged, oraltereds it will {ufidently fhew; 
that this book could not borrew from theft, 
that never were feen till after, and ‘perliap 
Jong after his was publifhed. Which adver- 
tifment may be particularly applied to the Jaté 
learned treatife, intitled Philofophia Vetus €8 
lVova, wherein in one long chapter may be met 
with an abridgment of a great part of the no- 
fipns, experiments, and ratiocinations of the 
Sceptical Ghymifi, without any mention there 
made, either of the great and famous author's 
name, of his book, in which they firft appear; 
though the Latin verfion of that treatifé was 
publifhed many years ago, and reprinted many 
times fince.. And though this be not the enly 
writer, that hath thought &t ta make ulé ef 
confiderable portions of the Sceptical Chymi/t, 
without owning it, I thought, what he has 
been pleafed to do, required to have particular 
notice taken ofit, becaufe, though his modefty 
hath perfuaded him to conceal his name, his 
learned book hath made him fo juftly famous, 
that if the reader were not advertifed, ‘he might 
eafily fafpett, that Mr. Boyle had not lent to, 
but borrowed of an author, who appears fo ca- 
able of enriching the curious with excellent 
things of his own. And upon the fame 
grounds I think it neceffary to obferve, that 
the experiments to be met with in Mr. Bay/e’s 
Eiiftory of Colours having been publifhed 
many years ago, could not be borrowed from 
that mof ingenious treatife, though in that 
chapter of it, which treats -de coloribus, be- 
tween 20 and 30 experiments, {if I mefre- 
member not the number) will be found the 
fame with the Eke number of Mr. Boyfe’s: 


whofe 
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whofe name, though elfewhere very civilly 
taken notice of on fome other occafion, is in 
that whole chapter left unmentioned, 

I Micur here inform the reader, that 
the Sceptical Chyimift having been many years 
out of print, it chanced, that when the notes, 
that make up the following Appendix, were 
drawn together for the prefs, this author had 
not a book at hand, by comparing whereof 
with the particulars of his uchened Appendix, 
be might be fureto avoid, (what he now but 
hopes he hath,) the fuffering any thine to pafs 
in the latter, that is truly coincident with 
what was already extant in the former : , I mean, 
to the fame purpole, and on the iame occilion; 


for otherwife an experiment or notion may be 
more than once employed without meer repe- 
tition. ) 

Anp laftly I dare not omit to let the reader 
know, that fince the Appendix was printed, it 
appears, that by an overfight, fome leaves 
were left behind, that treating of the difference 
of common imercuries themfelves, fhould 
have been annexed, as a kind of appendix to 
the laft of the three mercurial tracts, to be met 
with among the following papers: trom whofe 
perufal the reader fhall no longer be detained 
by 

Lis Humble Servait, 
I. M. 


The Introdution to the following NOTES, 


HOUGH the pompous title of Hypo- 

ftatical Principles, which chymifts have 
beftowed upon the ingredients they would have 
mixt bodies to confilt of, has perhaps ferved to 
procure them a veneration from vulgar heads, 
that are wont to efteem things the more becaufe 
they underftand them lefs, yet the main thing, 
that has recommended the chymical principles 
to more difcerning men, feems to be, that by 
the help of a few fimple ingredients (whereof 
nature is {uppofed to have laid up great maga- 
zines at the beginning of things) affociated in 
differing proportions, all mixt bodies may be 
compounded; and fo men may acquaint them- 
felves with the natures of a multitude of bo- 
dics, by firft knowing the natures but of a few. 
He therefore, that acknowledges he does not 
acquiefce in the chymical hypothefis of the tria 
prima, or their’s, that add to them water and 
earth, can fcarce imploy a more proper argu- 
ment to fhake it, than, upon good ground, to 
call in queition what they teach when they af- 
firm, that their principles are ingenerable and 
incorruptible ; and that nature does only com- 
pound and diffociate them, without either pro- 
ducing or deftroying any of them. It will be 
therefore very well worth while to examine, 


what e...1.:.c2 there is in an affertion, which, 
in fo many of the chymilts reafonings and ex- 
plications, is cither manifeftly imployed, cr not 
obfcurely fuppofed. And indeed this tenet of 
theirs is fo principal « pillar of their hypothefis, 
that, in cafe it fail them, the whole ttructure 
will be in danger of ruin. For if the bouies 
they call principles be produced de sve, how 
will it be demonftrable, that nature was obliged 
to take thofe principles made ready to her hand, 
when fhe was to compound a mixt body? and 
how will it appear in every analyfis made by 
fire, that the falt (for inftance) thereby obtain- 
ed, was not produced by the chymical opera- 
tions, but was pre-exiftent in the body in mi- 
nute parts, which, by the action of the fire, 
were only extricated and feparated from the o- 
ther principles or ingredients, and afterwards 
brought together? Since, in cafe the chymical 
fuppofition be erroneous, not only the obtained 
falt may be in part due to a new produétion or 
tran{mutation, but part of that, which was 
really falt, if any fuch thing there were antece- 
dently to the analyfis, might be either deftroy- 
ed by the operation, or made to appear under 
fome other form. 


OF THE 


Produciblenefs of Chymical Principles. 


PART I. 


Of the Produciblenefs of falt. 


MONG the fubffances, upon which 
A chymifts have conferred the title of 
principles, falt feems in their eftimate 
to have had the precedency, fince they are 
wont to name it firft in the enumcration of 


their tria prima. And it is generally granted, 
I 


that falts are wont to be the moft confiderable 
and active parts obtained by chymifts from 
mixt bodies. And yet perhaps the invifible 
particles, that compofe the vifible portions of 
a falt, may be fuch, and fo contrived, as to be 
fit to make, and to have perhaps actually made, 
other portions of matter endowed with thofe 
qualities, for which chymifts are wont to call 

a 
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a body fulphureous or mercurial, as may be in- 
ftanced in the inflammability of nitre. Where- 
fore it may deferve a greater meafure of cu- 
riofity, than feems to have been employed, or 
even defiened, by vulgar chymifts, to enquire, 
whether falt, indefinitely fpeaking, may be pro- 
duced de novo, (as they phrafe it) or deftroyed ; 
and whether at leaft the particular, aad much 
differing fpecies of falts may be changed into 
one another, and thereby, after a manner, be 
produced in reference to the acquired fpecies 
of falt, and deftroyed in relation to that, which 
the fame portion of matter belonged to before. 

To premife fomewhat in general, to render 
it probable, that falts may be produced de zovo, 
I fhall briefly reprefent two things; the firft 
is, that fince falts differ much in feveral other 
attributes, fome being fixt, fome volatile, fome 
acid, fome urinous, &c. the two qualities, 
wherein they agree, and which therefore make 
up the common and moft received notion of 
falt in general, are, that it is eafily diffoluble 
in water, and that it affects the palate with a 
fapor, whether good or evil: and the other 
thing is, that, whether we allow the Epicurean 
hypothefis, or the Cartefian, the firft faline 
concretions, that were produced by nature, muft 
be confeffed to have been made of atoms, or 
of particles, that before their conjunction, 
were not faline. And therefore there appears 
no abfurdity in conceiving, that by the action 
of the fire or other fit agents, {mall portions 
of matter may be fo broken into minute parts, 
and thefe fragments may be fo fhaped and 
connected, as, when they are duely affociated, 
to compofe a body capable of being dif- 
folved in water, and of affecting the organs of 
tafte 

TxHart a difpofition to be diffoluble in this 
or that liquor may be acquired by mixture, 
and the new texture of parts, is not without 
example; for, as I elfewere obferve, though 
powdered fulphur will lie in well rectified fpi- 
rit of wine, fome weeks or months, without 
being at all vifibly diffolved in it; and though 
the fame liquor will for as long a time {wim 
upon falt of tartar, without making a folution 
of it; yet if this falt and fulphur be mixt to- 
gether, f{pirit of wine will in lefs than an hour, 
and fometimes in lefs than a quarter of that 
time, diffolve enough of this matter to be rich- 
ly colourd by it, and this without the help of 
external heat. And I fee not, why it fhould 
be impoffible, that the action of the fire may 
reduce the corpufcles of bodies to fuch a 
minutenefs, and affociate them either among 
themfelves, or with the corpufcles of other bo- 
dies, which, without preparation, will not dif- 
folve in water, that the pores intercepted be- 
tween them may be entered, and their loofe 
texture diffolved by that menftruum. Of 
which conjecture though we have not a perfect 
inftance, yet we have a probable one in that, 
which I fhall hereafter deliver concerning the 
making of fixt nitre. For though the cry- 
{tals of well purified falt-petre may be kept 
inany weeks or months in an ordinary lodging- 
chamber (for I had not occafion to try it in a 
cellar) waa relenting by the moifture_of the 

Vou. 
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air; yet if without the addition of any body 
diffoluble in water, or moift air, it be in great 
part reduced, as perhaps it may be almoft in 
a trice, to a fixt alkali, this falt will be eafily 
enough penetrable by the vapours, that rove-up 
and down in the air; and will by that moi- 
fture, in no long time, be brought to relent,. 
and at length will be refolved into a liquor 
very analogous to that, which the chymifts 
make of falt of tartar left in moift cellars to 
deliquate. 

As for the fapor, which is the fecond quali- 
fication to be confidered in the vulgar notion 
of a faline body, I doubt, whether the neceffity 
of it be agreeable to another principle of theirs, 
and to experience. For it is plain, that chymi- 
call oils, even thofe pure ones they call e/fenti- 
al, or even ethereal ones, are highly fapid : 
and yet thefe not diffolving in water, it feems 
there is no ftriét connection betwixt being 
{aporous, and being foluble in that liquor; and 
that, if bodies be reduced into a multitude of 
parts minute and fharp enough, it is very pof- 
fible, that fome of thefe, ejther in part, or in 
conjunction with others, may: acquire a fize 
and fhape, that fits them fenfibly to affeét the 
organ of tafte, though perhaps the bodies 
themfelves, or perhaps thofe bodies, that afford- 
ed them, are more of fome other nature than 
of a faline. This may be illuftrated by thefe 
grofs examples; that a ball of glafs, for in- 
{tance though, whilft it is entire, it will not 
prick and hurt the fkin, yet if it be broken 
and beaten, the little fragments will, not as 
they are glafs, but as they have points ot 
edges. And fo, though a flick, being grafped 
in a man’s hand, will not pierce the fkin, or put 
him to pain; yet if it be cut into tooth-picks or 
reduced to {plinters, their fharpnefs and {tiff- 
nefs gives them a power to wound, that they 
had not before. Something, analogous to what 
we, in thefe examples, fee to be done upon 
the organs of touch, may be conceived to be 
done upon the organs of tafte (which is a kind 
of touch) of which an almoft fullinftanee may 
be given in purified falt-petre. For though 
this concrete have but a faint and languid tafte, 
yet if it be carefully diftilled with fome addita- 
ment, that is not diffoluble in water, and is 
infipid, the parts of it being, by- the action of 
the fire, either broken afunder, or cleft, or 
tubbed, or ground again{ft one another, till 
they are reduced to edged and pointed corpuf- 
cles; falt-petre, I fay, thus treated will be re- 
folved into differing fubftances, each of which 
has an extremely {trong and penetrant tafte, 
which, whence it fhould pro¢eed but from fome 
fuch mechanical change, as we have been de- 
{cribing, is not eafy to declare: and perhaps 
alfo the phlegmatick liquor, that is wont to 
come over in this analyfis, may, at leaft as to 
part of it, be produced by the operation of 
the fire, and fo the phlegm being infipid, the 
tafte, ] mean as much as was in the unanalyzed 
nitre, may be as well deftroyed, as thofe of the 
{pirit and alkali are generated by the operation 
of the fire. But perhaps there needs no other 
argument, that the fame parts of matter, ac- 
cording to its differing ftates, may have the 
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qualities, that chymifts would have to be proper 
to this or that principle, than what we have 
took notice of in chymical oils, which do 
more ftrongly affect the tafte, than the moft of 
falts themfelves are found todo. And to con- 
firm our doétrine of the produciblenefs of falts 
Vide Hel- by the authority of Helmont, which is very 
mani? _ great, at leaft with the chymifts of his own fect, 
tu diag Shall obferve, that he affures us, that by Para- 
Elementa, cel/us’s fal circulatum {olid bodies, among 
N° 11. & which he particularly, and in the firft place, in- 
ae {tances ftones, may be tranfmuted into actual 
falt equiponderant to the body whereof it was 
made. So that upon the chymiits fuppofition, 
that in thefe mixt bodies there is both fulphur 
and mercury, befides a terra damnata, the 
fame portions of matter, that pre-exifted in the 
form of either of thofe fimple ingredients, 
mutt, by the operation of the fire, and an ano- 
malous menftruum, have been turned into falt; 
and if the Helmontian experiment be allowed 
of, whatever becomes of the chymical fuppo- 
fition, we may fafely conclude, that falt may 
-be made of matter, that was not falt before, 
and confequently that falt may be de novo pro- 
duced. And thus much of the poffible origi- 
nation of falts in general, which I thought fit 
to premife to what I am going to offer about 
the produétion of the particular forts of fale. 
Though I have elfewhere enumerated and di- 
ftinguifhed feveral kinds of thefe bodies, where- 
to chymifts have given the title of falts; yet 
thofe, that more properly deferve that name, and 
more directly appertain to our sag difquifi- 
tion; feem tobe chiefly thefe three: the acid, 
fuch as vinegar, fpirit of falt, &@c. the aleali- 
zate or fixed ltxiviate falts, made by burning, 
fuch as falt of tartar, and of wormword, baril- 
lia, pot-afhes, &#c. and the volatile and urinous 
falts, fuch as falt of hartfhorn, of urine, of 
blood, of foot, &#¢. which tafte and f{mell 
like that of urine. Wherefore, if we can fhew, 
that thefe may be produced de sove, or (which 
we have intimated to be equivalent for our pur- 
pofe) tranfmnited into one another, we fhall, 
I hope, be thought to have facceeded in our 
prefent atternpt. 


SECT. I 
Of the production of acid falts. 


ND to begin with acid falts, we fee, that 
A even fweet wines will but too often, with- 
out addition, degenerate into four vinegar, 
which will diffolve coral and divers ftones, 
calcined lead, and feveral other minerals. The 
rain-water, that is imbibed by theroots of trees, 
is in thofe, that bear limons and barberries 
changed into liquors, ‘abounding with faline 
corpufcles, that enable them to affect the tafte, 
and act on powdered pearls, and feveral other 
bodies, as acids are wont todo. Alfo guaiacum 
and divers other woods, that do not.at all tafte 
four, will, being diftilled in retorts, afford 
{pirits, that are furnifhed with ftore of acid par- 
ticles, which, as L have tried, will hifs upon 
alcalies, and will diffolve coral, and even lead 
itfelf calcined into minium, and make /accha- 
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rum saturni of it. Many other vegetable ko- 
dies alfo do, without addition, afford the like 
acetous liquors. And if it be objected, that 
thefe were pre-exiftent in the bodies, whence 
they were obtained, and were only extricated 
by the operation of the fire; it will concern 
thofe, that affirm this, to prove if, (which no 
body, that Ihave met with, hath yet done:) and 
I fhall the rather require it, becaufeI find, that 
the fweeteft bodies, and thofe of differing kinds, 
as (to omit raifins of the fun) fugar and honey 
themfelves, afford fuch a fore of fpirits, which 
the trials, I elfewhere mention, fhew to be 
fharp and piercing enough, To which may 
be added, that in divers cafes, where we are 
fure, that acid {pirits were plentiful ingredients 
of a compofition, asin faccharum Saturni, and. 
that magiftery, which the chymifts call falt of co- 
ral, (which arenot the only mixtures f havemade 
trial of,) experience witneffeth, that the liquor, 
which comes over by diftillation in retorts, is 
not acid, but quite of another kind. I would 
not, by what has been faid, be concluded to 
deny, that acid falrs may, in fome mixt bodies, 
be fo affociated with others, and obfcured by’ 
them, as not to be difcernible by the tafte, 
till they be feparated by the operation of the 
fre. Butto fhew, that fuch acid falts were -’e 
fatiopre-exiftent, as acid ones in the body, thar 
affords them, there mmuft be fomé pefitive proof, 
other than the liquors diftilled ti om them, fince 
they, as we have alreacy aveacd, may be not 
barely extricated, but mey have thir acidity 
produced by the operation of the fire. And we 
fee, that falt-perre, though it have no acid 
tafte, may be made to afford, by (a certain way 
of) diftillation; above three quarters of its 
weight of a highly acid liquor; and yet it ap- 
pears not, that fuch a great proportion of acid 
particles, or poffibly any confidetable propor- 
tion at all, was emplayed by nature in the corm- 
pofition of falt-petre. At leaft, having diftilled 
earth, that I cawfed in my own ptefence to be 
dug out of a pigeon-houfe below the dung; 
I had from it a falt indeed, and fome little fa 
line liquor, but of a nature, as far as I obfetved, 
very differing from that of the acid fpirit of 
nitre. (But this’ experiment I mention occa- 
flonally, without building upon it.) 

Nor do I think, it ought to feem inctedible, 
that acid falts, as well as others, fhould be pro- 
ducible by the various {plittingy, attritions, 
coalitions, and changes of texture, which may 
be caufed feveral ways, and efpetially by the 
operations of the fire; which moft active agent, 
making a vehement and various agitation of 
all the minute parts, that a body confifts of, 
may, confonantly to what hath above been in- 
timated, fplie or break fome of them, and as 
it were grind others againft one another; and 
in fhert, fo alter their bulk, figure and mo- 
tions, as to make them fit to ftab or cut the 
tongue, and the other bodies, that they work 
on, after the manner of thofe bodies we call 
acid. But of this you may find mote in our 
notes about the mechanical origin of tattes; 
wherefore I now proceed to the fecond part of 
my tafk. 


SECT, 
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SEC T. IL 
Of the produttion of volatile falts. 


S to the production of volatile falts, we 
have an.eminent inftance of it in the falt 
obtainable by diftillation from foot; for though 
the woods we burn in our chimneys feem not 
to have any thing of the tafte or fmell of u- 
rinous falt, nor have the diffolutions of the fa- 
line parts of fuch woods communicated to wa- 
ter by their infufion in it, been obferved (that 
I know of) to be of affinity in tafte or odour 
with the falt of foot; yet when wood is firft 
burnt in the fire, and then the foot afforded by 
it is duely diftilled and reCtified in fitly fhaped 
vefiels, there is obtained a {fpirit and a white 
volatile falt, that in {mell, tafte, and divers ope- 
rations, by which we have examined them, ap- 
pear to be of great affinity with thofe of human 
blood, or urine, and may be eafily enough 
miftaken for them. 

Bur this double operation of the fire is not 

always neceflary to the production of volatile 
falts out of vegetables. For, though by their 
diftillation in retorts we generally obtain from 
them no dry falt at all, but a fourith fpirit, with 
which I have diffolved coral, lead, and other 
hard bodies, that urinous {fpirits have not been 
obferved to work on; and they will, being put 
upon urinous falts, make fuch an hiffing and 
conflict, as are looked upon as great tokens 
of antipathy : yet I remember, that feveral years 
ago, I did from muftard-feed, that had been 
kept for a convenient time, obtain by diftilla- 
tion a volatile falt, that faftened itfelf in_ pret- 
tily figured grains to the upper part of the re- 
ceiver, and this. at the very firft diftillation; fo 
that there was no need of rectifying the diftilled 
matter, to feparate that fale. And to enforce 
this proof by fomething more confiderable than 
' itfelf, I fhall add, that by an eafy way by word 
of mouth communicated to me by a very inge- 
nious perfon (Dr..D. Z.) one may, out of ve- 
ry many vegetables firft duely prepared, ‘ with- 
out adding any thing to them, by bare diftil- 
Jations. in retorts, obtain good ftore of volatile 
fpirits and falts, which by their fugacity, co- 
Jour, fmell, tafte, and divers experiments, that 
I purpofely made to examine them, were fo 
like the falt and {pirit of urine, foot, €¥c, that 
one, that knew nothing of the way they were 
made by, would readily have concluded they 
belonged: to one or othér of the newly named 
forts of bodies. 

I REMEMBER, that I have alfo fometimes 
produced.a volatile falt, that one would readily 
have pronounced urinous, of a mineral itfelf; 
nor was that the only foffile, from which expe- 
rience perfuaded me, that falt of this kind 
might be obtained. 

Some other particulars relating to the pro- 
duétion of volatile falts, I think fit to-referve, 
till I fhall have. occafion to mention them in 

another fection, (as inftances of the production 
of urinous fpirits.) Only there is one thing, 
that I think not fit here to pretermit, becaufe I 
have not met with it in any chymical writer, 
the contrary being rather generally taken for 
granted. I fhall add then, that it is not uni- 
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verfally true, that faline fubftancés, that are 
volatile and afcend in the form of falt, are of 
an urinous nature, and enemies to acids. For 
I have had from verdigreafe, diftilled per /e 
with a ftrong fire, avery acid fpirit; which be- 
ing warily rectified, afforded fr{t afour phlegm, 
and then a penetrant fpirit fharper than it, leav- 
ing behind it in the veffel fome few {poonfuls 
of a dark-coloured liquor, which being fet 
afide, and fuffered toreft, didin a great part 
fhoot into tranfparent cryftals, large but thin, 

almoft like thofe of filver diffolved in aqua 

fortis, They appeared prettily figured at the 

edges, but were fooddly connected arhong them- 

felves, that I was not able to refer them to any 

of the known geometrical figures; and their 

brittlenefs made them the lefs tractable, but 

their fmell, which was ftrangely piercing and 

not inoffenfive, argued them to be of the fame 

nature with the acid fpirit, which had come over 

with them. 

Bur there is a more conftant and éafy way 
of producing fuch a volatile falt, as my obfer- 
vation mentions. Fot if amber be gradually 
and warily diftilled, it will afford, befides the 
phlegm, fpirit and oil, a dry fubftance; which, 
though the chymifts call the volatile falt of 
amber, I found to be really of an acid hature, 
by feveral of thofe trials, by which we are 
wont to difcern, thaf a body belongs to the 
family of acids. . 


SEC T. IIL. 
Of the produétion of alkalies or lixiviate falts. 


FE third and laft fort of falts, which we 
are to endeavour to fhew tobe predici- 


ble, are the alkalies or fixt falts; which feerm 


to have an antipathy with acid ones, by mak- 
ing a conflict with them, and éxercifing di- 
‘vers operations contrary to their’s, (as I have 
in another difcourfe more fully declated,) 

As for the origin of thefe fixt falts éf bilfnt 
bodies, the Spagyrifts are not of the famte mind 
about it. For, the almoft univerfal opinion 
of the chymifts, that précedéed Hebnont, anc the 


79 


more common opinion even of later chymifts, p74. ps. 
feem to have been, that thefe fixt alkalies are montium 
pre-exiftent’ in mixt ‘bodies; and that the fire“ B/es 


does but feparate or extricate thetn ftorn the 


Helmont (followed in that by feveral chyrnifts, 
that diffent from liim in other points) has in- 
genioufly conjectured, that thefe lixivial falts 
do not pre-exift in their alcalizate form in the 
bodies, that afford them, but are produétions of 
the fire, by whofe violent aCtion a part of the 
falt, which, in the concrete, is naturally alt vo- 
latile, lays hold of fome parts of the fulphur of 
the fame body, and beth together are colli- 
quated and fixt into an alkali; which fixation 
he fomewhere exemplifies by that, which hap- 
pens, when falt-petre and arfenick;-that are 
both volatile, being expofed to the fire, are by 
its operation fluxt aiid made to fix one another, 
But though this account be ingenious, yet I 
doubt, whether it be fo clear and fatisfactory, 
efpecially fince it is applied to all-fixt alkalies, 
as the embracers of it think it. For befides, 
: 3 | that 


man, 
N° 38, & 
other parts of the compounded body. But 43.” ’ 
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that it may be queftioned, whether it have yet 
been well proved (what e/moni teaches) that 
all the falt of mixt bodies before their com- 
buftion is volatile, it is not declared, what vo- 
latile fale is meant; though it be plain, that 
fome bodies, that afford a fixt falt, do abound 
in acid fpirits, as oak, box, and many other 
vegetables; and others, as hartfhorn, blood, 
urine, fc. abound with urinous falts, that ex- 
ercife hoftility with acids: and I have found, 
that from fome bodies I could obtain both 
acid fpirits, and fuch as are wont to he 
called urinous. It is not eafy to explain, how 
the volatile falt comes to unite it felf fo inti- 
mately with the oil (or fulphur;) and though 
it be alfo volatile it felf, to compofe with it a 
body capable of enduring the violence of the 
fire, fince we have more than once tried, that 
the volatile falt of urine, or of hartfhorn, 
and a chymical oil, as of turpentine or any 
fuch, being put together, the falt will indeed 
affociate to it felf fome particles of the oil, but 
will neverthelefs in their company fublime 
in the form of a falt, with a very gentle fire. 
And the example, that He/nont fomewhere 
gives of arfenick and nitre, does not fatisfy 
me, becaufe that when I made equal parts of 
thofe two bodies to be mingled, and in a ftrong 
crucible fulminated together, a great part of 
the mixture was driven away by the fire, fo 
little altered, that it is very dangerous to be 
too bold with the fumes, and a good part of 
what remained was fixt only, in comparifon 
of the crude arfenick, but not comparably to 
falt of tartar, or fome fuch other true alkali: 
and the conftancy of the part, that was more 
fixt, may probably be afcribed to the falt-petre, 
which we know will, without the help of ar- 
fenick, afford a great deal of fixt falt, if about 
half of it be burnt away, by the help of pow- 
dered charcoal, or fome other convenient ad- 
ditament. It may alfo ferve to weaken this 
inftance of He/mont’s, that there are other in- 
ftances, in which we may obferve, that no 
fuch thing happens, as his hypothefis may make 
one expect. For common fulphur is by chy- 
mifts faid to abound in an oily part, upon whofe 
account it is very inflammable, infomuch that 
they would have other inflammable bodies to 
be fo, by their participating of fulphur. That 
this concrete alfo abounds in falt, is evident, 
according to their principles, by the acid men- 
ftruum afforded by it, that goes under the 
abufive name of oleum fulpburis per campanam. 
And yet thefe ingredients, combined by na- 
ture, make up a concrete, which is fo volatile, 
that both in clofe veffels and the open fire, it 
is almoft totally volatile. And in that mix- 
ture of highly dephlegmed {pirits of wine and 
urine, that Helmont calls the Offa alba, though 
the urinous falts do manifeftly combine them- 
felves with the fpirit of wine, which being to- 
tally inflammable, the chymifts refer to their 
oil, or fulphur; yet the coagulated mixture 
does not, by this affociation of ingredients, 
grow fixt, but proves very volatile. I will 
not here urge, in favour of the common opi- 
nion of the chymifts of the pre-exiftence of 


alkalies in mixt bodies, that a corpufcularian 
may fay two not inconfiderable things; whereof 
the firft is, That there is no need of fuppofing 
a colliquation of falts with fulphurs, oils or any 
thing elfe to produce fixt falts; fince, befides 
that that fuppofition does not explain, how 
two volatile bodies come to compofe one that 
is fixt, it is plain, that a body yet more fixt 
may be made without any afiociatian of differ- 
ing principles. For the earth, that together 
with the allcali remains in the afhes of a burnt 
body, is more fixt than the alkali it felf, and 
yet derives not its fixity from any combination 
of elements, or principles, but from the groff- 
nefs, folidity, or weight, and unfitnefs for 
avolation of the corpufcles it confifts of. 
And the corpufcularian may add in the fecond 
place, that whereas fome inftances are alledged, 
wherein there is fuppofed a leffening of the 
quantity of the fixt alkali of the concrete, by 
operations, that are faid to carry off the vola- 
tile falt, before the body comes to be incinera- 
ted; it may be anfwered, that perhaps thofe 
very operations did but rarety and volatilize 
part of the pre-exiftent alkali, and fo left the 
lefs of it to be recovered by burning ; as the 
chymifts tell us, that fermentation rarifies the 
oily parts of the juice of grapes, and fubtilizes 
them into vinous fpirits, and fo does much 
leffen the quantity of;the oil. And when wood 
is burnt in a chimney, it is not in the form of 
an acid falt, which is the only, that is com- 
monly obferved to be driven away by diftilla- 
tion in clofe veffels, but in that of an urinous 
falt, (which is a-kin to alkalies, and an enemy 
to acids) that the faline part of the wood is made 
to afcend ; as may appear by the diftillation of 
foot. Such arguments as thefe a corpufcular 
philofopher might, as I was faying, urge in fa- 
vour of the more received {pagyrical opinions. 
But, inftead of infifting on them, I fhall only 
invite you to take notice of what I obferve in 
falt-petre. For, though by diftillation, or any 
other way, that we yet know, there is no of 
to be feparated from it; yet above half the 
body of it may be eafily and quickly turned 
into a fixt falt, in colour, tafte, and operation, 
much like that of tartar, and other incinerated 
vegetables, And fuch an alkali I have made 
without the help of injeéted coals, or any other 
body, furnifhed with a combuftible fulphur: 
fo that it feems not, at leaft univerfally, true 
that to the production of an alkali there is 
neceffary to be at hand an ail, orfulphur, to 
be laid hold on by the volatile falt, and fixt to- 
gether with ic. But this experiments far more 
congruous to our doétrine, which derives all 
thofe falts from the fize, fhape, and folidity 
or weight of the faline corpufcles; fince the 
fame falt-petre, whofe greater portion may, 
by the operations newly mentioned, be re- 
duced to a fixt alkali, may, by being diftilled 
with a convenient bolus, have its greater por- 
tion brought over in the form of an acid {pirit 
or falt, which it felf may afterwards be made 
materially to concur to the production of an 
alkali. I might add, that even from one of 
* Felmont’s own experiments, my conclufion 

may 
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may be inferred, fince he fomewhere, and, if 
I miftake not, in more places than one, affirms, 
that by the addition of more alcalizate falt and 


the operation of the fire, the earth ir felf, that 
is in the afhes, may be turned into falt; which, 


if true, argues, that a fixt falt may be made‘ 


of that, which was not before, either of faline, 
or of an oleous nature ; and confequently with- 
out any fuch comb ination of falt and oil, or 
fulphur, as his hypothefis fuppofes. From. 
which experiment I may alfo infer the poffible 
origination. of alkalies, by the mechanical 
changes, that, without the addition of oil or 
fulphur, the operations of the fire may pro-. 
duce in the part of a mixt body; fince earth 
(excepting water) feems the moft indifpofed 
of any part of the concrete to be turned into 
fixt fale. 

I Musr not herepretermitan obfervation, that 
Y have made, which feems to overthrow the 
opinion of thofe learned chymifts, who will 
have the violence of the fire to be always a ne- 
ceflary agent, as I allow it to be ordinarily, 
to the production of a Gxt or lixivial alkali, ‘I 
faid feems to overthow,becaufe I had not the 
Opportunity to repeat my trials, and am not 
fure, that the falt I employed was altogether 
genuine, in regard I cannot here in London 
meet with it, at any rate; but I have grcat 
caufe to think it was right, both for other 
reafons, and becaufe it was fent wirh other 
things, for a prefent out of the Eaft, to an in- 
quifitive nobleman, who had been lately am- 
baffador for his Britifh Majefty, at the Ctto- 
man Court, and who was pleafed as a rarity 
to prefent it me. 

Turs falt was affirmed to be the true Egyp- 
tian nitre, mentioned fo much by ancient wri- 
ters: and indeed I found it to agree much bet- 
ter with the notion, that books had given me 
of it, than with that fort, to which chymitts 
generally give the name of nitre, and which is 
indeed the only nitre to be ufually met with 
in our European fhops; where it is beft known 
by the vulgarly received name of falt-petre. 
But to fay fomething of our Egyptian nitre, 
though it be not pertinent to mention here all 
that I obferved about it, yet I muft not here 
omit two things, that I made trial of, with 
that little, which efcaped the misfortune that 
loft me all the reft, that feem confiderable in 
the prefent occafion. | 

Tue firft whereof is, that this Nilotick falt 
was very apt to imbibe the moift air, as cal- 
cined tartar and other fixt alkalies are wont 
to be; to which refolution we do not find our 
falt-petre, if it be unmixed, difpofed. But 
the other and more important thing I obferved, 
was this, that having upon this Egyptian nitre, 
crude as it was, poured {pirit of falt, this acid 
liquor did prefently, even in the cold, work 
brifkly upon it, as if it were a fixed alkali, or 
at leaft abounded with fuch a lixivial falt. And 
here, upon the by, give me leave to take notice 
of a text of the holy Scripture, that has fome- 
times puzzled not only me, but far better 
criticks Ly the Hebrew tongue than I. And it 
is a paflage to be found in the 2sth chap. of 
Salomon’s Proverbs, where, to illuftrate things 


Vou. 1. . 3 


CHYMICAL PRINCIPLES. 


very incongruous to one another, the difagree- 
ment of vinegar and nitre is mentioned ; for 
{uppofing the words to be rightly tranflated, 
as befides the authority of I know not how 
many verfions, the very found of the Hebrew 
word eter or nethar argues it to be, it feéms 
very hard to find, what fhow of antipathy there 
is between vinegar and the falt-petre, that is 
commonly fold in our fhops for nitre. Where- 
fore ftrongly prefuming, that Solomon, who 
reigned in Fudea, a country near to Egypt, 
and had much commerce with the Egyptians, 
whofe King’s daughter he had married, made 
ufe of Egyptian nitre as the beft known, if 
not the only in his time and country; and 
might have found in this nitre fome quality 
very differing from any we find in our falt-pe- 


tre; as I remember, that in the Prophet Feremy Jer. ii 22. 


nitre is mentioned as a very abfterfive thing, 
and fit to cleanfe women’s fkins, which isa 
known virtue of our fixed alkalies, but not 
obferved in pure falt-petre: wherefore when 
once I received the nitre, that I have mentioned, 
and faw in it figns of an alkalizate nature, I 
quickly poured upon it fome ftrong vinegar, 
and found, as I expected, that there prefently 
enfued a manifeft conflict, with noife, and 
ftore of bubbles ; with which experiment I af- 
terwards acquainted fome criticks, and other 
learned men, who were not ill pleafed with it. 
But this theological ufe of the alkalizate nature 


of nitre not being that, which I chiefly men- 


tioned it for, 1 fhall now make the philofophical 
ufe I intended, by taking notice, that Egyptian 
nitre being acknowledged to be a native falt; 
and made only by the evaporation of the fuper- 
fluous water of the Nile, (or fome other fuch 
liquor) is yet of a lixiviate nature, or at leaft 
abounds with particles that are fo: though, asI 
frefhly intimated, it was produced without 
any precedent incineration, and the matter of 
it fuffered not, or at leaft needed not fuffer any 
violence of the fire to make it afford an alkali. . 
I Have reprefented thefe things, not for 
that I pretend to be fure, that alkalies may not 
be produced in multitudes of mixt bodies, ef- 
pecially in a good number of vegetables, after 
the way propofed by Helmont, or by fome fuch 
like; but partly, becaufe it feems not always 
necefiary to the exiftence of an alkali in nature, 
and to be the only way it can be produced by ; 
and partly, becaufe I would give you and your 
chymical friends occafion to clear (as far as 
they can) and confirm the dofrine I have 
queftioned. It is true, that being a far greater 
friend to truth, than an enemy to the chymical 
hypothefis, I would not ftifle what may ferve. 
to advance that, in favour of Helmont*s doc- 
trine, though this would never fo well accom- 
modate my prefent argument. But I have na 
great temptation to furmount in this cafe, for 
it concerns very little the main {cope of this 
difcourfe, whether Helmont’s way, Or any other, 
of the produétion of alkalies be embraced; fince 
it will fuffice for my purpofe, if fome bodies 
belonging to this family, or kind of falts, may 
be produced: I fay fome, becaufe (as I have 
already intimated) I will not peremptonily af- 
fert, that all fixed alkalies are productions of 
. 6B the 
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the fire, or made by the help of it; though I 
do not readily remember, that I have met 
with any (except Egyptian nitre) that are not. 
But I fhall wave that queftion, becaufe my in- 
tended brevity calls upon me to proceed to the 
mention of fome particular inftances, fit to per- 
fuade us, of the produciblenefs. of fome allcali- 


_ zate falts. 


Ir is known, that chymifts generally look 
upon fpirit of-nitre and aqua fortis, as liquors 
containing not alkalies, but atid falts; which 
they conclude not only from the tafte, but from 
the great ebullition, that is made, when thofe 
liquors are poured on the falt of tartar, fixed 
nitre, pot-afhes, or other fuch unqueftioned 
alkalies. That fea-falt likewife does not con- 
tain alkalies, is generally taken notice of, the 
fpirit of it being juftly reckoned among the 
acid ones; and when I purpofely examined 
that concrete by diftillation, the remaining falt, 


though the fire had been violent, was very 


differing from alkalies: and yet my conjectures 
inclining me to fufpect what the event would 
prove, I feveral times made the following ex- 
periment upon fea-falt, that yet retained all its 
acid {pirit in it. 

Upon well dried and powdered fea-falt we 
put into a retort fometimes an equal, and fome- 
times (which I prefer) a double weight of good 
{pirit oF nitre, or aqua fortis, and leifurely dif- 
tilling all that would come over, we took 
out the dry falt remaining at the bottom, 
which we found much changed both as to 
colour, (a good part of it being ufually very 
reddifh) and as to tafte, which was differing 


enough from what it had been before, and 


might probably have been made much more 
fo, if frefh fpirit of nitre had been once or 
twice more abftratted from it. This falt 
being, again powdered (for it was in a lump 
when taken out) and put intoa crucible, placed 
in a convenient fire, was by the repeated in- 
jection of fragments and well kindled charcoal 
made to flafh divers times almoft like melted 
nitre; and when it would flafh no longer, the 
remaining matter being taken out, did, in 


_great part, appear to be brought to an alcalizate 


nature, forit hada fiery tafte upon the tongue: 
if {pirit of nitre or aqua fortis were poured on it, 
it would make an ebullition, it would turn 
fyrup of violets green, and, in fhort, exhibit di- 
vers phenomena of alkalizate falts. 

ANOTHER Way there is like that mentioned 
of making an alkali out of nitre, which is thus 
done; pour ark it an equal weight, or half 
the weight of ftrong oil of vitriol ; and ha- 
ving diluted the mixture with a convenient pro- 
portion of fair water, diftil ir by degrees, till 
there remain a fubftance verydry. Powder 
this, and mix it well with about an eighth part 
of beaten charcoal; keep them in fufion in a 
{trong and covered crucible, till the mafs grow 
vety black, and a little of it being taken out 
witha wire, tafte fiery upon the tongue, (which 
may happen in about half an hour or an hour, 
according to the quantity of matter, and de- 
gtee of fire:) then take outthe blackeft or 
deeply red mixture, which will very eafily im- 
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bibe the moifture of the air, and you may fad 
it, at leaft while it is hot and dry, of a more 
fiery lixivial tafte than falt of tartar itfelf. It 
will make an ebullition with acid {pirits, and 
precipitate divers folutions made with them; it 
will turn fyrup of violets green, and in fhort 
difcover itfelf many ways to be of an alkalizate 
nature, though it be affociated with a fulphur, 
that may, by divers methods, be made appear 
to be contained plentifully in it. 

Tr is alfo confiderable on this occafion, how 
the fame body, without the addition of any 
other falt, may by the various manner of the 
fire’s application ‘to it be made to afford, ei- 
ther little elfe than acid falts, or a leffer or 
greater quantity of alkali: for if fine fale-petre 
be dexteroufly diftilled with about thrice its 
weight of fome fit earth, (but not, as is ufual, 
with powdered bricks) it will fometimes afford 
very near as much fpirit of nitre as the falt 
weighed; and though this, like other liquors, 
be not without phlegmatick parts, yet befides 
that it may be doubted, whether moft or ma- 
ny of them were not produced by the tranf- 
muting operation of the fre, we may fuppofe, 
that five parts of fix, or fix of feven have 
been diftilled into dephlegmed fpirit. 

Bur if, according tothe way I have elfewhere 
* circumftantially delivered, (whichis by fre- 
quent injecting into fluxed falt-petre fmall 
pieces of kindled charcoal, till one can make 
it flafh no more at all,) you make fixed nitre, 
you may obtain from nitre thus handled half 
its weight, and perhaps better, of an alkalizate 
falt, that many would, by its tafte and opera- 
tions, guefs to be falt of tartar. 

But to fhew yet further, how much the pro- 
duction of this alkali depends upon the opera- 
tion of the fire, which, as it is varioufly applied, 
may vary the texture of the falt-petre, my 
conjectures led me to try the following expe- 
riment, which I did with fuccefs from the be- 
ginning. We tooka pound of good falt-petre, 
which was but grofly beaten (for it fhould not 
be finely powdered) and having laid iton a 
conical heap upona flat tile, that the air might 
on all fides have accefs to it, we caufed the 
upper part of it to be kindled by a little frag- 
ment of burning coal, (which may be afterward 
thrown away.) Then we caufed the laborant 
with an iron rod dexteroufly to ftir the kindled 
part of the nitre, that the ignition might be 
prefently communicated to as many parts of the 
falt, as was poffible; and this nimble ftirring 
of the mafs, that the fre might be more dif- 
fufed, and more parts might be obverted to the 
air, we caufed him to continue to the end of 
the operation: by which method, within few 
minutes, we obtained, more than once, out 
of fixteen ounces of falt-petre, about ten oun- 
ces or better of fixed nitre, very lixivial in tafte 
and operation; and for the colour, it was ofa 
pleafant greenifh blue, and deeper than falt of 
tartar will ufually be brought to, by being 
(in a crucible) kept twenty times as long, in 
a good fire. 

Tue other fcopes and ufes defigned in this 
new and quick way of making the alkali of 

nitre 
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nitre belong to another difcourfe, the experi- 
ment, which will fcarce fucceed without a dex- 
trous management, being here mentioned to 
fhew, what quantity of allcalizate falt may by 
a differing operation of the fire be obtained 
from nitre; which (crude nitre) in diftillation 
_fkilfully made for the purpofe may be in great 
part driven over, in the form ofacid fpirit, and 
phlegm, and leaves fo little true alkali behind 
it, that I have wondered at it, being fometimes 
_ f{carce able to find any at all, though I pur- 
pofely tried to feparate it from the tobacco-pipe 
clay, which the petre had been mixed with 
after a diftillation, wherein not half of the falt 
had been driven into the receiver, in the form 
of fpirit. 

Anp to fhew, that to make the fixed falt of 
nitre, the actual inflammation of it, in the 
open air, is not neceffary, as very learned 
men have fuppofed; and that it is poffible, 
whatever is prefumed.to the contrary, to make 
an alkali nitre, though charcoal, or fome other 
combuftible body be not added to it, to kindle 
the corpufcles of the nitre by its fulphur, and 
by the affociation of fome part of the fame 
fulphur with the faline parts of the nitre, to 
compofe an alkali; to fhew this, I fay, I more 
than once made the following experiment: 
With a convenient quantity of good falt-petre 
we carefully mingled about an eighth part of 
tobacco-pipe clay ; and putting the mixture in- 
to a crucible clofely luted at the top, we kept 
it by a fitly graduated fire in fufion for fome 
hours, and found, as we expected, that the 
remaining falt, (for part would get through 
the lute, or commiffures in the form of fumes) 
was turned into an alkali, of a fair blue colour, 
like the better fort of that fixed nitre, which 
is made with charcoal. This experiment, and 
that formerly made with tobacco-pipe clay, feem 
plainly to argue, that to the making of fixed 
nitre, which 1s confeffed to be an alkali, acon- 
gruous change of texture may fuffice; whether 
that change be attempted to be made in open 
veffels, or in clofe ones, with, or without the 
addition of the fulphur of charcoal, or any 
other fuch combuftible body. Upon the fame 
ground, that I had for trying the former ex- 
periment, I attempted, and not without fuc- 
cefs, to make an alkali of falt-petre, by colli- 
quating moderate quantities of it, feveral ways, 
(and keeping it in fufion) with fome metals: 
I fay, moderate quantities of nitre, becaufe an 
ingenious gentleman, towhom I communicated 
this practice, could not make it fucceed in any 
confiderable quantities. And to obviate the 
fufpicion, though perhaps groundlefs, that 
fome chymifts might have of the material 
concurrence of a good portion of the combutti- 
ble fulphur, prefumed to be in the ignobler 
metals to the production of the nitrous alkali ; 
I fhall add, that our experiment fucceeded, 
when we tried it more than once, with more 
than ordinarily fine filver, whofe fulphur, if 

-it have any, is granted to be fixt or incombuf- 
tible. And I remember the laft trials afford- 
ed us a bluifh alkali, though there were em- 
ployed but a fifth part of filver, in reference 
gothe nitre; and though the fire (which was 
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continued for fome hours) was fo moderate, 
that the metal, though thinly laminated, was 
not melted ; and of an ounce, that was put 
in, there wanted but four grains, which fmall 
lofs might eafily be imputed to divers acci- 
dents. . ‘ 

AFTER what is faid of the production of 
lixiviate falts and alkalies, it will not bé im- 
pertinent to add, that as they may, by the 
operation of the fire, be produced ; fo by the 
operation of the fire they may be deftroyed 
or defpoiled of their alkalizate form, and 
turned into a fubftance ofa nobler nature. This 
I am induced to think very probable by fome 
experiments, amongft which, that which feeni- 
ed the moft confiderable, was this: we took a 
pretty quantity of good falt of tartar, that had 
been purified by folution and coagulation, and 
having put it into a clean crucible, we kept it 
in aftrong fire (that mace the crucible red- 
hot) for a good while; then giving it at length 
a ftronger fire, we poured it or (afterwards) 
took it out of the pot, and diffolved again 


as much of it as we could in cold water, which 


being fet to run through cap-paper, there ap- 
peared, as I forefaw, in the filtre a pretty deal 
of matter, that would- not (as the whole falt 
had done at firft) be diffolved in the water, 
but was turned into a kind of earthy fubftance. 
Then coagulating again the folution, that nad 
paffed through the filtre, into dry falt; we ex- 
pofed it again in the crucible to a ftrong fire, 
and putting it again into water, we perceived 
it would not totally diffolve, but left in the 
filtre a ime or mud. And in this manner we 
proceeded to ignite, diffolve, filtre, and coagu- 
late the fame falt of tartar many times; for, 
if I much miftake not, it was fixteen times, 
and ftill found fuch an earthy fubftance as has 
been fpoken of, remaining in the filtre; and 
the reft of the fale of tartar fo little altered, 
that being fomewhat tired, and other ways di- 
verted, I defifted from profecuting the opera- 
tion to the uttermoit; concluding it highly 
probable, that the remaining falt might, by 
the fame way of management, be brought to 
yield more and more of that fame fubftance, 
which either was earth, or of kin to it, being 
at leaft fomewhat, that was of a nature very 
differing from falt of tartar, fince it was not 
like it, fiery on the tongue, and was indiffolu- 
ble in water, as earth, but not falt of tartar, 
is known to be. 


SECT. IV. 


T may bring fome illuftration, and add fome 
I probability to what has been difcourfed a- 
bout the produciblenefs of falts, if we confider 
what happens in the compofitions and decom- 
pofitions of faline particles, and their operations 
on other bodies, and on cne another. For if 
it appear, that, by thefe manifeft and mecha- 
nical ways, fuch alterations may be made, and 
fuch qualities produced, as are either altogether, 
or very near as confiderable, as thole, which 
difcriminate the feveral families of falts, formerly 
fpoken of, from one another, and from this 
or that chymical principle; it will, I prefume, 
be judged the more credible, that thefe fami- 
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hes of falts may be either tranfmuted into one 
another, or otherwife produced;: and fo may 
not be primordial and immutable beings, in the 
fenfe, wherein the chymifts would have them to 
be fuch. I have elfewhere taken notice of the 
production of vitriols, fal] armoniac, borax *, 
and divers other factitious falts; for which rea- 
fon; I fhall not infifton them here the rather, 
becaufe it may fuffice for my prefent purpofe 
to take notice of two falts, whereof the one is 
meerly factitious, and the other fuch in great 
part; and yet each of thefe, by a very flight 
and eafy way of ordering it, afforded me dif- 
fering faline concretions, fome of which re- 
fembled a falt, which many judge the moft 
fimple and natural, that we yet know of. 

To fhew then, that common falt itfelf, that 
feems the moft. primitive and fimple amongft 
grofs and vifible falts, may be produced by a 
change of texture made in bodies very differing 
from common falt, I fhall recite an experiment, 
which though it have fometimes failed me, yet 
it has divers times anfwered my defire, though 
I fhall now relate but that fingle one of my 
laft trials, that fucceeded beft. 

Tuat, which our Englith glaffmen call fan- 
dever, and the French, of whom probably the 
name was borrowed, /uindever, andis, you 
know, that recrement, that is made, when the 
materials of glafs, namely fand and a fixt 
lixiviate alkali, having been firft baked.together, 
and then kept long-in fufion, the mixture cafts 
up the fuperfluous falt, which the workmen 
afterwards take off with -ladles, and lay by as 
little worth; this falt feldom ufed by mineralifts, 
and fcarce wont to be mentioned by the writers 
of courfes of chymiftry, Ihave thought fit to 
employ about feveral purpofes, invited thereto 
by confidering the vfual way, wherein it is pro- 
duced. For in fandever we have a falt, which 
was once altogether lixiviate, but which hav. 
ing been kept long melted in a ftrong fire 
with fand (or flints or pebbles) muft have 
had its faline corpufcles varioufly and forcibly 
ground or rubbed againft another, and againft 
the particles of the fand, fome of which it may 
alfo have diffolved and retained with it; by 
which rude juftlings and mutual attritions, I 
thought it very: probable, that the alkali mutt 
not only have been confiderably altered, but 


' varioufly too, fome parts being changed more 


and after a differing manner than others, by 
which means fandever may confift of portions 
differingly qualified both in reference to the 
lixiviate falt, that was at firft employed, and to 
one another. 

WE took a pretty quantity of good fandever, 
and having difiolved it in fair water, and fil- 
tred it, we fet it to evaporate in a digeftive 
furnace, tll a faline cruft, as if it were a thin 
plate of ice, fpread it felf upon the top of the 
liquor; then fuffering it to cool and cryftallize, 
we broke the mentioned cover, to come at the 
cryftals, and fet the liquor we had poured off 
from them to evaporate further and fhoot a- 
gain: and in this method we | pig 
whilft we judged worth while to do fo. By 
this means we obtained good ftore of cryttals, 


whofe figures were not the fame, but many of” 


them differing enough, though mott of thefn 
tranfparent and prettily fhaped, as if nature 
had at once affected variety in their figuration, 
and yet confined her felf to geometrize. But 
the chief thing, for which 1 mention this ex- 
periment, is, by this way of proceeding, I 
more than once obtained (not on the very 

furface of the water, as is ufual in the concre- 
tion of fea-falt) but in other parts, and chiefly 
beneath the furface of the faline platé formerly 
mentioned, a confiderable number of grains of 
falt, that better anfwered to the defcription of 
common falt, than diffolved and filtered fea- 
falt it {elf is wont to do: for thefe grains, that 
were of no defpicable bignefs, were as Jike little 
cubes or dice, as if they had been made by a 
fkilful jeweller; and their furfeces had a fmooth- 
nefs and gloffinefs much furpaffing whatever I 
had obferved in marine or common fale. , 

I May confirm the difference, Ihave men- 
tioned to be between fandever and common al- 
kalies, if1 here add, that fome while'ago having 
fet a good quantity of filtered folution of fan- 
dever to coagulate in a cool place, and there- 
by brought a great part of the falt to coagulate 
into cryiftals, almoft like thofe of nitre, but fo 
very diaphanous, that divers them were clear 
as rock cryftal it felf; I did not obferve them 
to relent by the moifture of the air in a long 
time, though the glafs they were kept in were 
negligently enough covered with paper only ; 
which argues their texture to have been remote 


enough from that, which is proper to alkalies: . 


and to fhew, that they were alfo falts of a pe- 


culiar nature, I fhall further obferve, that if — 


they were expofed, though but toa gentle heat, 
they would in no long time lofe their tranf- 
parency, and be reduced to a white and fine 
calx ; which being weighed and re-diffolved in 
water, and made again to cryftallize, would 


-be diaphanous, and concoagulate: with it felf 
fo much of the water, as fufficed to give a 


very notable increafe of the weight. 
SANDEVER, which afforded me the firft of 
the two inftances I promifed you of the pro- 
duction of falts, is one of thofe bodies, that 
many would reckon amongft thofe, that are al- 
moft meerly artificial. I fhall now mention a 
fecond inftanc8 of a body, wherein art: feems 
to have little to do, fave the eafy extrication of 
its particles from thofe, wherewith :nature had 
blended it in a human body. If then man’s 
urine, after having been kept fome weeks in a 
clofed veffel, be expofed to a moderate: fire, 
firft it will yield a fpirit-and a volatile falt, and 
then a very copious phlegm, which being to- 
tally exhaled, there will remain a dry caput mor- 
tuum; and this being warily calcined, diffolved 
in water, and coagulated; if the experiment 
fucceed with you, as it did with me, you will 
find the falt very different from a common 
lixiviate alkali, rather you will find faline con- 
cretions of differing forms, if not kinds: for I 
obferved fome to be oblong, and to look like 
{mall cryftals of nitre; others, to be of figures 
refembling thofe, that geometricians call Kbom- 
bus’s or Rhomboides; and one of the faireft : 
thefe 
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thefe lozenges, I remember, for trial-fake, I 
kept for many days .expofed to the air, and 
that in winter, without finding it run per deli- 
quium, as a piece of common alkali of that big- 
nefs would have done in a little part of that 
time. But befides thofe numerous faline con- 
cretions, that I could not eafily reduce to any 
known figure, there was (which I chiefly ex- 
pected, and would have you take notice of) a 
confiderable number of fine grains, that looked 
like common falt, and were indeed more ex- 
actly cubical in their figure, than the grains of 
fea-falt themfelves are wont to be. And I have 
the lefs caufe to doubt, that the fea-falt abound- 
ing in our caput mortuum was not a common 
lixiviate alkali, but confifted of parts of other 
natures, efpecially of fuch as compofed fea-falt; 
becaufe I obferved, that the caput mortuum, 
when expofed to calcination, began early to 
melt in the fire, before it was near calcined, 
as not an alkali, but fea-falt, would have done; 
alfo becaufe the tafte was much nearer to that 
of brine, than to that of lixivium; and becaufe, 
laftly, it would make no conflict with the {pi- 
rit of falt, as an alkali would have done, but 


did make of a folution of filver in aqua fortis a - 


white precipitate, like that we make of that me- 
tal with fea-falt, but not with alkalies. 

Awnp becaufe a mifchance unfeafonably de- 
prived me of the caput mortuum of domelttick 
urine, prepared in my own laboratory, I was 
fain to procure a fupply of fixt falt of urine 
made by adiligent Spagyriftof my acquaintance, 
who had wrought much upon that liquor, and 
having diffolved and filtered a pretty quantity 
of this falt, and fuffered the folution to eva- 
porate flowly, till it began to have a fkin, I 
found the cryftals it afforded in a cool place to 
be fome of them an inch or two long, and 
fhaped almoft like cryftals of nitre, fave that 
they were fharper at both ends, and to many 
of them were faftened ftore of minute and ob- 
long cryftals prettily fhaped, which were placed 
almoft perpendicularly upon the greater por- 
tions of falt, which by this means obtained a 
fhape, not much unlike-that, which the French 
engineers call cheval de frife: thefe cryftals, as 
they did not refemble common alkalies in their 
figures, fo they were unlike to them in divers 
other refpects. For though fome oil of tar- 
tar per deliquium being poured upon fome of 
them, there enfued no manifeft commotion, 
as is wont to be produced, when that liquor is 
mixt with a falt, where an. acid is predominant; 
yet being beaten and mixt with an acid {pirit, as 
that of common falt, they made not the leaft 
ebullition or confliét, though they were ftirred 
up and down to excite it; nor did aqua fortis, 
good enough to be worthy of that name, pro- 
duce any hiffing noife or froth, when it was put 
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upon the falt of urine, though at length it dif- 
folved a good proportion of it. And though 
{trong oil of vitriol being put upon fome of 
the forementioned cryftals, did readily work 
upon them, and incorroding themexcite a good 
number of bubbles, yet that did not furprife 
me, nor make me conclude the falt to be al- 
calizate, becaufe I have obferved oil of vitriol 
(tho’ not fpirit of falt or aqua fortis) to work 
after the like manner upon common falt, of 
which that the fixt falt of urine did participate, 
I judge very probable, partly upon the account 
of the phenomenon newly recited, partly be- 
caufe I found, that by impregnating good aqua 
fortis with a competent quantity of the fixt 
falt, inftead of diffolving in it fea-falt, I could 
make it capable of corroding foliated gold, 
even in the cold; and partly alfo, becaufe 
that fome part of the folution of our fixt falt, 
that was more flowly coagulable, being mixt 
with oil of tartar, prefently grew thick and 
muddy, and foon after Jet fall a precipitate co- 
pipus enough: and another part of the fame 
folution did readily precipitate filver diffolved 
in aqua fortis, but would not fo much as dif- 
colour a ftrong folution of fublimate, (made 
in fair water) from which a common lixiviate 
alkali would have immediately ftruck down an 
orange-coloured powder. | 

A Lacur fufpicion I once had, that the 
common falt, that moft men eat to feafon their 
aliments, may in fome degree impregnate 
men’s urine, gave me the curiofity to examine 
that of horfes, which I found to require rather 
a fhorter than a longer putrefaétion than hu- 
man urine, to make it fit for diftillation; but 
the caput mortuum of this alfo, I was by an 
accident hindered to examine fufficiently: but 
by the fpirit and volatile falt the liquor after 
putrefaction eafily afforded, it feemed proba- 
ble enough, that the fixt falt would have been 
not unlike that of men’s urine. Of which laft 
named olid and defpicable liquor I chofe to 
make an inftance in this place, becaufe chymifts 
are not wont to care for extracting the fixt falt 
of it, (which is therefore commonly prefumed 
to be like other alkalies;) but as foon as they 
have diftilled the faline fpirits, throw away all 
the reft as nothing worth. Which practice, as 
general as itis, I cannot commend; for though 
I am not altogether of He/mont’s mind, where 
he fays, that Wifdom defpifes thofe, that de/pife 
the indagation of urine, and refufe by the fire 
to fearch out its contents; yet I think, that thofe, 
who underftand the myftical writings of fome 
of the beft chymical philofophers of former 
times, will look upon it asa more tolerable 
hyperbole, than other men or even vulgar 
chymifts imagine it to be. 
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SECT. cl. 
Of the production of vinous {pirits. 


S for what the chymitts cal] {pirit, they ap- 
A ply thenametofo many differing things, 


that this various and ambiguous ufe 
of the word feems to me no mean proof, that 
they have no clear and fettled notion of the 
thing. Moft of them are indeed wont, in the 
general, to give the name of {pirit to any 
diftilled volatile liquor, that is not infipid, as 
is phlegm, or inflammable, as oil. But under 


this general term they comprehend liquors, 


that are not only of a differing, but muft be, 
according to their principles, of a quite con- 
trary nature; fome of them being acid, as {pi- 
rit of nitre, of falt, and of vinegar itfelf; and 
fome of them urinous, or, as fome would have 
it, volatile alkalies, which are fuch enemies to 
the former, that, as foon as they are put toge- 
ther in due proportions, they tumultuate and 
crow hot, and ufually continue to fight, till 
they have difarmed or mortified each other. 
Befides thefe two hoftile families of fpirits, 
there is a third fort, which they call vinous or 
inflammable, which though very. fubtile and 
penetrant, 1s not manifeftly either acid, or al- 
kalizate; I fay, manifeftly, becaufe the tafte 
and {mell of this fort of fpirit is differing from 
both the forts laft named; and yet is referred 
to one, or the other of them, by fome learned 
Spagyrifts; with whom I neither need, nor 
defire to difpute about this matter; fince it 
may fuffice for my purpofe, if it can be made 
out, that all the three forts of {pirits above 
mentioned, the vinous or inflammable, the 
urinous or allcalizate, and the acid, may be pro- 
duced, and confequently may be other than 
primeval bodies. 

Anp to begin with the firft named, thefe 
vinous fpirits are fo producible by art, that we 
feldom find them produced by nature alone, 
which does indeed make the juice of grapes, 
but does not make wine, nor the fpirit of wine, 
unlefs, by the help of man, that juice be preffed 
out, and fermented. And the cafe is yet more 
plain in the ardent {fpirits made of ale, beer, 
and in the like vinous fpirits made by the de- 
coéting and fermenting the feeds and other 
parts of vegetables. And it is obfervable to 
our purpofe, that muft (or the juice of grapes 
newly preffed out) does not in diftillation yield 
a vinous and inflammable fpirit. And I re- 
member, I had once the pleafure to laugh at a 
man, otherwife very ingenious, who, to catch 
the fubtile vinous {pirit, that he would have me 
think was loft in the common way of handling 
wort, made it work in a huge copper limbeck, 
to catch the fpirituous parts, that he thought 
would otherwife fly away; by which means, 
inftead of the ardent {pirit he expected, he got 
nothing in his receiver but a naufeous phlegm. 


I have alfo found by trial, that raifins (which 
we know are but dryed grapes) being diftilled 
alone, afforded an acid and empyreumatical, 
but not a vinous {pirit ; whereas, when I care- 
fully fermented them with a due proportion of 
water, they would afford mein diftillation an 
ardent fpirit like that of wine. 

Ir it be objected, as I prefume it will, that 


the vinous and inflammable fpirit, that is by 


fermentation obtained from bodies, was aétu- 
ally in them before, and is only extricated by 
fermentation ; Ianfwer, thatthisis gratis ditium, 
and is therefore not to be admitted till it be 
proved; fince raifins, and fuch other fermen- 
table bodies do not, upon the fuppofed analy- 
fis made by diftillation, afford a vinous {pirit, 
but one that is very differing from it. AndI 
fee not, why the change of texture may not 
turn fome part of the juice of grapes into a 
vinous and inflammable liquor, fince a little 
further change is able to turn the fame juice 
into a liquor, that is acid, and neither vinous 
nor inflammable, asit was before. And I have 
found by trial, that even this vinegar, crude as 
itis, being fatiated with calx of lead made per 
fe, would afford a fpirit not acid, but of a 
very differing talte, and inflammable, like the 
{pirituous parts of wine. And if it fhould be 
further objected, that thefe inflammable {pirits 
were not produced by thefe operations, but 
pre-exifting in the newly expreffed juice of 
grapes, were only extricated by fermentation, 
and being afterwards covered or difguifed by 
the acid particles of the vinegar, were again 
extricated by diftillation, the acid falts having 
fixt themfelves upon the lead they corroded, 
and thereby given the fpirits leave to forfake 
them: if I fay, this be objected, 1 might re- 
fer youto a more fullanfwer, that I have elfe- 
where given. And at prefent it may ferve the 
turn, that I put youin mind again, that the 
objection alledges no phzenomenato make ap- 
pear the actual pre-exiftence of vinous {pirits, 
either in the juice of grapes, or in the folution 
of lead. 

Awp though I need but deny what is barely 
affirmed, not proved; yet to examine this mat- 
ter further than I had found others to have 
done, I did (as I elfewhere mention) make a 
faccharum Saturni with an acid liquor made 
without fermentation, or the addition of any 
liquor from wood itfelf,; and then, diftilling 
it alfo without any additament, I had, (as I 
expected) a fpirit, that readily took fire and 
burnt away in a blue flame, like that of fpirit 
of wine. I know another objection may be 
framed from the doétrine of fome chymitts, 
who would have fpirit of wine to confift of rhe 
oily parts of the Juice of grapes rarefied and 
fubtilized. But with thefe learned men (for 
fuch I know fome of them to be) I have not 
here any need toenter into a difpute; fince, 

without 
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without examining, whether their opinion be 
true or no, if it be admitted, it will be con- 
fiftent enough with mine. For to fay, that 
by fubtiliatton, rarefaction, ‘a peculiar kind of 
commixture with the phlegm, or the like 
means, the oil contained in the juice of grapes, 
and feparable from it, in the form of oil, if 
- it be diftilled before it be fermented,) becomes 
fpirit of wine, is but to affign the modus, where- 
by vinous fpirits are produced, but not to de- 
ny their produdction. And all that my pur- 
pofe requires, is, that it be proved or granted, 
that inflammable fpirits are really produced, 
by what way foever they come to be fo. I 
fhall add, that though experience witneffes, 
that honey being fkilfully fermented with a due 
proportion of water, will yield a greater plenty 
ofinflammable fpirit than the wine itlelf, that 
is made in divers countries ; yet when we have 
carefully diftilled honey before fermentation, 
it afforded us a great proportion of confidera- 
bly acid fpirit, that would diffolve fome me- 
tals, but fo little -oil, that the paucity feemed 
ftrange, and made it appear unlikely enough, 
that fo inconfiderablea proportion of that liquor 
fhould be rarefiable into fo much ardent fpirit, 
as may be obtained from well fermented honey. 


Salt Cr Teall. 
Of the production of urinous fpirits. 


Proceep now to the other fort of fpi- 
rjts, as. thofe of hartfhorn, blood, fal-ar- 
moniac, foot of wood, fc. that we have 
formerly called urinous, becaufe of their great 
affinity in many qualities to the more famili- 
atly known liquor, fpirit of urine. But as for 
thefe, I know not, whether it will be neceffary 
to treat of their origin apart; fince, for aught 
experience has yet affured me, thefe {pirits are 
not fimple, but compounded bodies, confifting 
of the volatile falt of the concrete, that afforded 
them, diffolved in the phlegm, and for the 
moft part accompanied with fome little oil; at 
firft undifcerned by the eye, though afterwards 
it grow vifible. The prefence of this oil in 
moftt fpirits, belonging to this family, may be 
probably argued from the deep tincture, that in 
procefs of time, {pirit of hartfhorn, of blood, 
and divers other fubjects, will acquire by. ftand- 
ing, though prefently after their diftillation, 
and firft or fecond re¢tification, they were 
clear, and colourlefs as water; the oily portion, 
which, whilft it;was in very minute particles, 
lay concealed in the mixture, becoming difco- 
verable in procefs of time by their extricating 
themfelves a little, and affociating, though not 
fo far as to emerge and float, yet far enough to 
difclofe themfelves by the colour they give the 
liquor. But in fpirit drawn by the help of an 
alkali from fal armoniac, a concretenot abound- 
ing in oily parts, like hartfhorn, blood, &c. 
kept not only for many months, but divers 
years, I obferved no fuch difcolouration ; which 
was one inducement to make me, in fpeaking 
of the oleaginoufnefs of urinous fpirits, to em- 
ploy the word mof rather than the word a//. 
Havine therefore hitherto by re¢tifications 
and digeftions obferved nothing in thefe urinous 
I 
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fpirits but a cryftalline volatile falt, moft com- 
monly feparable in a dry form, and the phlegm 
it was diffolved in, befides fome oleaginous 
particles, that had (though athirft unperceivedly) 
affociated themfelves to it; I fee no great need 
to trouble you with particular inftances about 
this fort of fpirituous liquors; what has been 
faid, making it allowable for me to refer you 
to what I deliver about the production of falts, 
where that of volatile ones is mentioned, 


5 BiG FT, Hh 
Of the production of acid {pirits. 


S for acid fpirits, that forme of them may 

be generated or produced de novo, feems 
probably deducible, partly from what has been: 
already delivered (in the firft part of thefe 
notes) concerning the production of acid falts ; 
and partly from what will be-ere long recited 
of acid, as well as of urinous and of vinous 
fpirits, obtained by diftillation from one and 
the fame body. And if we take the word 
acid, as I ufually do in thefe notes, in a fami- 
liar fenfe, without cryptically diftinguifhing 
it, from thofe fapors, that are a-kin to it, per- 
haps the fpirit of fea-falt and that of nitre 
may be fitly enough propofed, as inftances 
of the production of acid fpirits. For though 
fea-falt and its diftilled liquor have upon 
fome bodies the like operations, as either 
of them. will precipitate filver out of aqua 
fortis, yet not only the tafte of the {fpirit 
of falt (efpecially that which rifes laft in diftil- 
Jation) is exceeding different from that of crude 
falt, not only in ftrength and penetrancy, but 
in this, that the {pirit is highly acid. Whereas 
the crude ‘falt has a tafte not properly acid, 
but that, which by a diftinét name is in Latin 
commonly called /al/fus, fuch as that, which 
predominates in brine ; and it does not appear, 
that this acid fpirit did as fuch pre-exift in the 
falt, whence it was obtained, fo that we may- 
fuppofe it tohavebeen made rather by tranfmu- 
tation than extrication. And the like, I think, 
may (and that with greater probability) be faid 
of the fpirit of nitre ; for though this be highly 
acid, yet the nitre, that affordedit, is not at 
all fenfibly acid: and this new vehement tafte 
of the fpirituous parts, as well as their great 
efficacy in diffolving metals, and divers oiher 
bodies, feems to have been produced by the 
violent action of the fire, (agreeably to what I 


formerly noted) which by cleaving the nitrous Part I. 


corpufcles, or by rubbing them one againit 
another, or by both thefe ways, and perhaps 
by fome others, makes a comminution of them 
into fragments or particles, which both becaufe 
of their fmallnefs and lightnefs may be eleva- 
ted by the aétion of the fire, and becaufe of 
the fame minutenefs and their fharp and point- 
ed figures may get into the pores of many 
other bodies, and divide their parts. J know, 
that chymifts may. object, that all the acid 
fpirit, that can be aiftilled from nitre, was real- 
ly pre-exiftent in it, and only clogged and 
difeuifed by the alkalizate ingredient, where- 
with it was affeciated, as may. appear by what 
I'my felf relate of the fpeedy way of meen 

alt- 
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falt-petre, by putting a due proportion of the 
fpirit of nitre to the alkali, or fixt part of 
nitre, that remains after the falt-petre has been 
fulminated or burned. But to this I anfwer, 
that this proves indeed, (what I readily grant) 
that falt-petre may be artificially compounded 
of a nitrous fpirit and a fixt alkali, but does 
not prove, that nature does always, or fo much 
as ordinarily produce nitre by the fame ways, 
that is, by compounding it of the fame ingre- 
dients. For it does not appear, that where-ever 
falt-petre is generated in the earth, nature has 
before-hand laid in a provifion of lixiviate falt, 
which (at leaft, in thefe countries) 1s not wont 
to be made without the violence of an incine- 
rating fire and of corrofive {pirits, to obtain 
which, or either of them, artifts are fain to em- 
ploy vehement fires; whereas it feems, that falt- 
petre is flowly generated in the earth by gra- 
dual or fucceffive alterations of fome idoneous 
matter, wherein, for aught I have obferved, 
not an acid, but an urinous falt is predominant ; 
as may be made probable by what I have for- 
merly related about earth, that had long lain 
covered with pigeons-dung in a dove-houfe, 


which I found in diftillation to yield a volatile, 


{pirit and falt, much like thofe of urine. There- 
fore I will not affirm, that nature does never em- 
ploy fixt allcalies and acid fpirits to make falt- 
petre ; yet I fee not, that chymifts have hitherto 
given us, or perhaps offered us any cogent 
proof, that fhe muft neceffarily do fo. I fur- 
ther obferve this more confiderable argument, 
that, according to what I formerly noted, falt- 
petre diftilled in clofe veffels afforded us but 
an inconfiderable quantity of fixt falt, and that 
too was but a very imperfect alkali; though 
the quantity of nitrous fpirit was great enough 
to perfuade us, that not any thing near fo 
much as was wanting of the entire weight of 
the falt-petre had pafied into the receiver. 
And elfewhere I relate, that a friend of mine, 
with the help of a peculiar clay, obtained near 
a pound of fpirit of nitre from a pound of 
falt-petre ; whereas, on the other fide, by a dif- 
fering way of managing it, and without addi- 
tament, I-obtained, as I there relate, about 


- ten ounces of fixt nitre from a pound of falt- 


petre. Whence it feems probable, that the fame 
iubftance, that in crude nitre is almoft infipid, 
may by an operation of the fire be diftilled 
into a highly acid fpirit, as well as, by another 
operation and way of management, be brought 
into the nature of a fixt and cauftick alkali. 
It may alfo be worth confidering, whether the 
fpirits of nitre themfelves, when after being 
made fui juris they compofe a diftinét liquor, 


and are fpecificated, may not be deprived of, 


their acid nature, and may become, or at leaft 
materially concur to make up, a fixt alkali. 
For if fea-falt, which chymifts do not pretend 
to contain any fuch alkali, be thoroughly dif- 
folved in a fufficient quantity of {pirit of nitre, 


_ and impregnated, this compounded falt will, 


as I have formerly noted, yield a confiderable 
proportion of fixt alkali like that of falt-petre, 
which is as likely to proceed from the nitrous, 
as from the marine part of ihe refulting falt , 
and if it do, it will make it the more proba. 


ble, that it is not neceffary, that the faline cor- 
pufcles of fpirit of nitre fhould be primordial 
bodies, fince they may be deftroyed or turned 
into other falts; which is not lefs repugnant 
to the nature of a principle, than it is to be 
de novo producible from a body, that was not 
acid before. 


SECT. IV. 


T may add much probability to what has 


been above difcourfed, concerning the pro- : 


duciblenefs of the differing forts of fpirits, if 
it fhall appear, that the fame body, meerly by 
different ways of ordering it, may be eafily 
enough brought to afford, either acid, or in- 
flammable, or volatile, commonly ‘called uri- 
nous fpirits, as the fkilful artift pleafes. 

Awn inftance of this may be afforded us by 
fome legumens, as peas, or beans; which if 
they be newly gathered and diftilled in a retort, 
it will, I prefume, be eafily granted, that they 
will, like many other green vegetables, afford, 
befides a great deal of phlegm, an acid fpirit ; 
and if J much mif-remember not, I had fuch a 
{pirit from either peas, or beans, or both, 
after they had been kept long enough to lofe 
their verdure. But if thefe feeds be at a fit 
time duely fermented with common water, I 
think it will nor be doubted, but that they, 
as well as other mealy feeds, will yield an ar- 
dent fpirit ; but it will not fo eafily be fufpect- 
ed, much lefs believed, that without adding 
any thing to them, or meddling with them, 
barely by keeping them in a dry place, for a 
certain number of months, they will yield a 
{pirit, that by one, that did not know, whence 
it proceeded, would be judged near of kin ta 
the fpirit of urine, or of hartfhorn, and to other 
faline liquors drawn from animal fubftances. 
For having diftilled thefe legumens by them- 
felves, without any additament, and without 
fo much as breaking them, they afforded me 
fpirits, not only far more like in {mell to thofe, 
I have compared them to, than they were ei- 
ther to acid, or vinous {pirits, but very like 
them, in more intimate qualities; fince they: 
would, as the fpirit of urine and hartfhorn, 
make a conflict with acid fpirits, turn fyrup 
of violets green, diffolve copper blue, pre- 
cipitate a folution of fublimate into a white 
fubftance; and in a word, perform thofe things, 
which I many years ago delivered in the traét 
about colours, and feveral ingenious writers 
have fince embraced, as the diftinguifhing 
marks of volatile and urinous falts, or {pirits. 
I fay falts or {pirits, becaufe I found that thefe 
drawn from vegetables, as well as thofe afford- 
ed by animals, may eafily by a dexterous fubli- 
mation be brought to exhibit many of their 
nobler parts in the form of a dry falt, as well 
as in that of a spirituous hquor. 

ANOTHER inftance I fhall take from the 
juice of grapes, though chymifts will pexhaps 
think it ftrange, that I fhould undertake to 
accommodate it to my prefent purpofe; but 
there is no great myftery in the bufinefs: for 
the frefh juice of grapes or mutt, though fweet 


in tafte, will, if it be timely diftitled to tha. 


confiftence 
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confiftence almoft of a fyrup, yield a copious 
phlegm, but not an ardent fpirit: if the fuper- 
Huous moifture be fkilfully evaporated, there 
will remain a kind of rob or fapa of a pleafant 
tartnefs, which I have known ufed in fome 
places, (as efpecially in, or near Swztzerland,) 
for an excellent ingredient of fauces, and alfo, 
to be fpread upon bread to be eaten inftead of 
butter. 

But if this raifinee or fapa were preferitly 
diftilled, I fuppofe it would yield -no vinous, 
but an acid fpirit: I faid, I fuppofe, becaufe 
for want of vineyards in Lxgland, I could not 
¢xamine any liquor taken out of great veffels 
of muft, ard therefore cannot fay precifely and 
experimentally, what diftilled liquors it would 
afford ; fince 1 know not certainly, whether the 
preat quantity of the {weet liquor, and its con- 
tinuaiice for fome time (though not a long 
one) in the ftate of what they call muft, may 
not fomewhat alter its productions, but if, as 
it is probable, that diverfity be not confidera- 
ble, I may fafely fuppofe, thar the vinous fpirit 
afforded by the juice of grapes, after fermenta- 
tion has turned it into wine, is a produced 
thing, and was not in that form pré-exiftent 
in the juice ; for having purpofely caufed ripe 
prapes to be moderately preffed, that their 
juice may, without much dregey matter, bé 
fqueezed out, we put'this liquor into a plaf- 
head and body, and diftilling it with a genrlé 
fire, we obtained a fcarce credible proportion 
of phlegm: and then transferring the fomewhat 
inf{piffated remainder into a retort, after having 
kept fome of it (which had a grateful mixture 
of {weetnefs and.acidity) for raifinees we pro- 
fecuted the diftillation with a ftronger fre, 
and obtained not a vinous, but an acid fpirit, 
as we found, not only by its fmell and tafte, 
but by its corroding fragments of coral, even 
mm the cold, by its growing {weet upon mini- 
um, €%c. Agreeably to which experiment, I 
found by trial, that raifins, which confift 
chiefly of the juice of grapes, infpiffated in the 
fkins or hufks by the avolition of the fuper- 
fluous moifture through their pores, being di- 
ftilled in a retort, did not afford any vinous, 
but rather an acetous fpirit, that, as an acid 
liquor, would work upon divers bodies, as 
fpirit of vinegar would have done, and yer; as 
it was formerly noted, it is known, that raifins 
being in a due proportion fermented with 
common water,will, after a certain time, afford 
a vinous and inebriating liquor; and though 
this time in the better fort of the known ways, 
of making artificial wines, is wont to arnount 
to many months, yet I have prattifed a way 
(which conififts chiefly in a determinate pro- 

ortion of the water to the raifins,) by the 
ie of which, the liquor in very few weeks 
becomes fit to drink, and confequently to af 
ford by diftillation a vinous fpirit ; but this 
only upon the by. 

‘ft SHatx now add, which probably you 
will think fomewhat ftrange, that from the 
juice ef grapes even after it has been duely 
fermented, thefe may be obtained a diftilled 
liquor, which having not found mentioned in 

Vou. I 
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authors, I thought, that I might take the liber- 
ty to name, and upon the account of 1ts tafte, 
and fome other qualities, to call itthe acid {pirit 
of wine: to farisfy you therefore, that there is 
fuch a liquor, I will not make ufe of Rhenith 
wine or other wines, that are thought to relifh 
of acidity, but I will acquaint you with an 
experiment, that Ichofe to make upon fack, 
as a wine fully ripe, and more remote from an 
acid and tartarous nature, than thofe are wont 
to be, that are made in lefs hot climates. We 
took then fome good fack, and having a di 
geftive furnace, and in a glafs-head and body 
flowly drawn off the ardent fpirit firft, and 
then the phlegm, (which even in this generous 
Wine was Ccoprous) till there remained a liquor 
of the confiftence of a fomewhat thin fyrup, 
we removed it into a retort, and diftilled it 
by degrees of fire, whereby we obtained, be- 
fides a fourifh phlegm, that came farftover, a 
true acid fpirit, as appeared not only by the 
tafte, but by the hiffing noife and numerous 
bubbles, that were produced, when we poured 
it upon a lixiviate falt; as alfo by this, that 
having put it upon poudered corals, it began 
brifkly to diffolve thern, even in the cold: we 
Jikewife made it corrode fome meétalline, and 
mineral bodies, of which it is not here neceffa~ 
ty to give you an account, no more than 
of the black fubftance, that remaitied after the 
diftillation : only two things I will here inti- 
mate about them: The one, that as this acid 
{pirit of wine has its origination differing from 
that of other known acid fpirits, and éven from 
fpirit of vinegar, fo I thought it not irrational 
to conjecture, that it might have fome peculiar 
qualities, whofe difcovery I leave you (if you 
think it worth the while) to profecute: only 
by way of encouragement, as well as hint, i 
fhall tell you, that having put fome of it, for 
a certain reafon, upon filings of copper, in 
fuch manner, that fome of them, after being 
wetted with the fpirit, fhould remain expofed 
to the air, and others lie beneath the liquor, I 
found, though the trials were made in the cold, 
that in a day or two the expofed filings had 
gained a fine blueifh-green colour, but the 
{pirit, that {wam upon the other filings, did in 
few hours acquire a fine rednefs, which after- 
wards in two or three days degenerated into 
a colour like that of the expofed filings. The 
other thing I will note, relates to the caput 
mortuum of the diftilled wine, which I found 
a more fixt body than one would have ex- 
pected, and it is, that though probably the 
finer part belonging as to other vegetable 
‘mixts, fo to the juice of grapes, being attenu- 
ated and fubtilized, was changed into an ardent 
{pint, and therefore appeared not in the di- 
ftilation, in the form of oil, yet it is not un- 
likely, that the coarfer part of the oleaginous 
fubftance remained ftill in the caput mortuum : 
for holding it in the flame of a candle, I ob- 
fervéd, that it would partly exhale in thick 
fmioke, partly melt, and as it were fry, and 
partly burn with an actual flame, which was 
not only continued, while the flame of the 
candle cherifhed it, but would after it was re- 
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thoved from the candle, continue a pretty while 
to flame upon its own account, and a parcel of 
xt being caft upon quick (but not upon 
flaming) coals, burned with a blaze, almoft 
as ifit had been amber, or bitumen. I could 
here tell you of fine eryftals of wine, that I 
many years fince made by a peculiar way, of 
the above mentioned extract of fack; but this 
may be elfewhere more fitly mentioned. 
- To return therefore to our juice of grapes, 
we fee, that meerly by a feemingly flight diffe- 
rence in the management of it, it may be 
made to afford either a vinous, or acid fpirit ; 
and I fhall now add, that it may alfo be brought 
to yield a volatile or urinous one; for it is 
known, that in procefs of time, wine affords 
tartar; and though chymifts fuppofe the fpirit 
of tartar to be of a quite differing nature from 
that of urine and of foot, and though I have 
elfewhere fhewn, that tartar diftilled the com- 
mon way affords a double fpirit, namely, an 
acid, and another, that I thought fit to call 
anonymous; yet I elfewhere fhow, that by a 
peculiar and flow way of operating, I have 
been able to obtain (though perhaps not con- 
ftantly) from crude tartar, without any addi- 
tament, a fpirituous fubftance, that in tafte, 
fmell, and divers manifeft operations, much 
more refembled the volatile {pirit of urine, or 
rather that of foot, obtained as mine of tartar 
was, by meer diftillation, than an acid {pinit: 
with which (fo little did they agree) it was 
difpofed to make a conflict as foon as they 
were put together. But fych a kind of volatile 
fubftance may be far more eafily obtained from 
the lees of wine, than from tartar ; for having 
been accidentally informed, that an expert 
chymift.in Germany had found the way to get 
ftore of volatile falt from lees of wine, I refol- 
ved to try, whether it might nat be done with- 
out any addition; and having procured fome 
of the beft lees (I could get) of Rhenifh wine, 
T caufed them to be expofed in broad veffels to 
the fun, and the free air, (which circumftance 
yet I am not fure isneceflary) that they might 
jeifurely be dried, if not alfo be impregnated, 
in order to the volatility of their faline parts, 
Then thefe dried faeces being carefully diftilled 
in a retort by degrees of fire, the liquor was 
flowly reétified, by which means there afcend- 
ed before the phlegm a fpirituous part, which 
would turn fyrup of violets green, precipitate 
diffolved fublimate intd a white powder, foon 
colour itfelf upon copper with a deep blue, and 
in, fhort do feveral things, by the performance 
ef which we have elfewhere diftinguifhed vo- 
latile falts and fpirits from acid and from _vi- 
nous ones. By all fuch trials upon the juice 
of grapes, we may infer the truth, we intend- 
ed to prove by them, namely, that the fame 
matter, as it is differingly managed, may be 
made to afford an acid (befides one, that is 
truly acetous) a vinous, and a volatile {pirit: 
befides that, ex abundanti, it may alfo be made 
go yield, as Ihave noted in mentioning the 
diftillation of tartar, another fort of fpirituous 
{ubftance, as yet anonymous. 


* This was done in the Sceptical Chymiff. 


New obfervations about the adiaphorous [pirits of 
Woods and divers other bodies. 


N D now -haying fallen upon the men- 

tioning of this fort of fpirits, that 1 have 
called anonymous, fince I remember not that 
the notice I gave the publick of them * has 
engaged any writer to examine them; I am 
content on this occafion to touch upon fome 
of the more quick and eafy trials, that I have 
made about this kind of liquors, that I may 
both excite and fomewhat affift the curiofity of 
thofe enquirers, that fhall attempt to make a 
farther difcovery of the nature of thefe {pirits ; 
which when I frft feparated from the acid {pi- 
rits, wherewith chymufts had before confounded 
them, as ftyling them, and taking them to be 
meerly the acid {pirits of tartar, wood, Wc. 
their properties were fo little known to me, 
that I contented myfelf to ftyle them anony- 
mous fpirits: byt fince having found them to 
differ in divers qualities, both from vinous, 
from acid, and from urinous ones, and having 
not {ficiently difcovered their pofit}ve proper- 
ties, I was wont to‘give them a negative ap- 
pellation, and call each of them the neutral or 
adiaphorous fpirit of the body, that affords it, 
(whether it be tartar, wood, or any other like 
concrete. ) 

Burt before I defcend to particulars, it will 
not be improper to premife in general three 
or four things not unfit to make way for the 
obfervations, that are to follow them. 

1. I Know not, whether it will be requifite to 
repeat in the firft place,that our adiaphorous fpi- 
rit may be obtained by diftilling the liquor, that 
is afforded by woods and divers other bodies ; by 
diftilling this liquor, Ifay,from corals, orcalcined 
lead ; for by this means the acid corpufcles of the 
menftruum will work upon the coral or the 
Jead, and fo faften themfelves to what they 
corrode, that they will eafily enough part with 
the adiaphorous {pirits, which by this means 
are permitted to afcend by themfelves and fall 
into the receiver, in the form ofa liquor. This, 
as I was faying, I know not, whether it be ne- 
ceffary to infift on inthis place, becaufe I have 
already mentioned it in another paper: but I 
think it may be very pertinent to relate here, 
that I endeavoured to try, whether there was 
not a difference in gravity or fixednefs betweer 
the acid and neutral {pirit of wood, without mor- 
tifying the firft; and whether by the help of this 
gravity and fixednefs, I might not be able to fe- 
parate, at Jeaft in great part, the acid from the 
other, and fo preferve it in its diftinct nature. 

In order to this, Icaufed a pretty quantity- 
of the rectified fpirit of box to be flowly dif 
tilled in a glafs body and head, placed in a fand 
cupel with the flame of alamp, as that, which 
would give amore gentle and regular heat 
than charcoal ; as indeed in the firft twenty-four 
hours or thereabouts, this furnace afforded but 
about two fpoonfuls of liquor; and though the 
menftruum firft put in fcarce exceeded, by our 
euefs, one pint or pound (if it were fo much) 
yet it was divers days and nights in drawing 
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over. ‘And in this operatiori the moft obferva= 
ble circumftances were thefe two: Firft, that 
the liquor, that firft afcended, was not phlegm, 
but had a very penetrant tafte, yet without any 
manifeft acidity, difcoverable by the tongue, 
though by putting it upon fine powder of co- 
ral (whether crude or calcined I remember 
not) it had fome operation, that made me 
think it not altogether devoid of acid particles. 
Secondly, having often fhifted the receiver, 
the better to judge,whether the portions of the 
afcending fpirit were confiderably different in 
quantity, I found that, towards the latter end, 
the liquor, that came over, was fharper than be- 
fore; and having, at length, diftilled all I could 
meKe to arife, we found the laft parcel of li- 
quor (which was copious enough) to be of a 
good yellow colour (though thofe that preceded 
it were limpid enough) and both to fell ftrong 
of vinegar, and totafte more acid upon the tongue 
than {pirit of common vinegar itfelf: fo that 
if I had not known, how it was,obtained, I had 
fufpected it to be, what the chymitts call acetum 
radicatum;, and accorJingly I found it to be a 
very active menftruum in the diffolution of 
fome bodies,, that, for trial-falke, were put into 
it. All which feems to argue, that the acid 
portion of, fuch diftilled liquors,;as I have been 
{peaking of, is.more ponderous, or more fixt, 
than the adiaphorous {pirit, which, upon this 
account, may be in great part feparated from 
it by bare diftillation, if it be warily enough 
made. 

My fecond general remark, fhall be, that 
I have obferved thefe neutral fpirits to be not 
all of them, in all things, of the fame nature ; 
fince though they agree in fome general attri- 
butes, which fuffice to entitle them to the fame 
fpecies or denomination, yet they fometimes 
differ from one another in particular qualities: 
which advertifement I thought it neceflary to 
prenmfe, that it may not feem ftrange, and 
that I may not be blamed, though fome of the 
trials I fhall fet down do not punétually fucceed 
in their hands, that fhall not make ufe of the 
anonymous fpirit of box, which I employed; 
not becaufe ] think it better than any other, 
but becaufe amongft divers, that 1 have made 
ufe of, J had then a greater quantity of it at 
hand. But though for this reafon, when I 
fhall fpeak what I have obferved in an adia- 
phorous {pirit, without naming it, I would be 
underftood of the fpirit of box, which I had 
freed from its acid mixture by diftilling it from 
calcined coral; yet I fhall not fo confine my 
felf to this, as not to mention, naw and then,’ 
{ome other fpirit of the fame family. 

Tue third general obfervation, that I fhall 
make about our adiaphorous fpirits, is, that 
though the few chymifts, that have taken any 
notice-of the diftilled liquors, for example, of 
woods, were wont, by reafon of their acid 
taftes to look upon them, as of a meerly acetous 
nature, and having ety called them the 
vinegars or acetous {pirits of wood, yet really 
the acid portion of thefe diftilled liquors is far 
from being the greateft: for befides what other 
trials I have purpofely made, I remember I took 
eight ounces of the rectified fpirit of box, where- 


IRIT S. 

in the acetous and heitral fpirit remained con< 
founded, as they had been in the firft diftillation 3 
and having poured this upon a quantity of 
of calcined coral, fufficient to fatiate the acid 
corpulcles, (which quickly fell to corrode it 
with noife and bubbles) we gently diftilled it to 
a drynefs in a glafs head and body, by which, 
means we obtained of adiaphorous {pirit but 
eight grains lefs than feven ounces and an half; 

and fome of the menftruum having been wafted 
in the operation, the acid corpufcles rémaining 
in the bottom, with the coral they had cor- 
roded, weighed but between two and three 
drachms; which fhews, that notwithftanding 
the not contemptible quantity of {trong fpirit of 
vinegar, that by our lately recited cbfervation 

the diftilled liquors of box does contain, the 

corpufcles, that make it fo acid, being concen- 

tred, take up but a little room. And fince it 

was rational to fufpect, that the acetous corpuf- 

cles being made without fermentation, might 

have fomething peculiar in their nature, I 

caufed them to be gradually diftilled with a 

{trong fire from the coral, and thereby obtain- 

ed avery red fpirit, of which} though many 

chymifts would take it for a volatile tin@ture of 
coral, I fhall only obferve, that its {fmell was 

very itrong, and its tafte exceeding pene- 

trant, but very differing from that of acid Ii- 

quors, 

WHETHER our adiaphorous fpirit-may (as 
I fometimes fufpected -it may) be generated, 
by a commixture of the finer parts of the oil of 
the woed reduced to an extraordinary fmallne&s, 
and thereby capable of being exquifitely mixt 
with the phlegm, and ftrictly affociated with 
its particles, J fhall ftay, till I be better furnifh-- 
ed with experiments, before I venture to de- 
termine. 

Flavine premifed the foregoing general 
obfervations, I fhall proceed to particular ones, 
as foon as J fhall ‘haye advertifed you, that for 
the better difcerriing the phenomena to be 
produced, I chofe to make almoft all the fol- 
lowing trials in cylindrical glaffes of about an 
inch in diameter. 

To the phenomenon I am about to take 
notice of, I therefore give the firft place, a- 
mongf{t thofe produced by the help of our 
adiaphorous fpirit, becaufe it is uncommon, 
and not unpleafant: for though we have many 
experiments of the fudden tranfmutation of co- 
lours, whereby we change one into another; yet 
we have very few of the produétion of colours 
de novo, in bodies, that were colourlefs before. 
And I remember not, that the writers I have 
fince met with, have added any experiments 
of this kind to thofe three or four, that I have 
mentioned in the hiftory of colours. 

1. | SHaxt begin then with obferving, that 
having into our adiaphorous fpirit of box dropt 
a convenient quantity of {trong and tranfparent 
oil of vitriol, and fhaking the liquor together, 
there prefently emerged a rich and lovely red 
colour; which at firft was diaphanous, but af- 
terwards grew fo deep, that it was opacous, 
though by fhaking the glafs, the thin liquor, 
that would flowly glide down the infide of the 
glafs, being held againft the light, i acl 
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that the colour was ftill red, though much 
more dark and mufcadine-like than before. 

2. Some common aqua fortis being put to 
our neutral fpirit, and -fhaken a little with it, 
prefently gave it a tich amber or high yellow 
colour, but not a true red: but if the liquors 
were not mingled by agitation, the {pint did 
but flowly and gradually obtain the above men- 
tioned colour, which was fomewhat deeper than 
that of fack: after this change the liquor con- 
tinued tranfparent, and (which is a caircum- 
ffance not to be omitted) the change at firft 
was wrought without any manifeft precipita~ 
tion, though afterwards, when the mixture 
had refted a good while, there appeared fome 
little and light faeculency at the bottom of the 
glafs, and the infide of it, as far as the liquor 
reached, was fullied with a cloudinefs not eafy 
to be wafhed off. One circumftance more of 
this trial I muft not omit, which is, that not- 
withftanding the ftrong and offenfive {mell, that 
is wont to be juftly complained of in aqua for- 
tis, in our mixture it was either none, cr but 
very faint, being concealed (if I may fo fpeak) 
or fuppreffed, and partly perhaps difguifed by 
the predominant odour of the adiaphorous {pi- 
rit. 

_ 3. Some fpirit of falt being mingled with 
our. fpirit of box, the mixture became much 
lefs diaphanous than the liquors had been, be- 
fore their conjunétion, and for a day or two 
was only whitifh; but when we removed it 
into a digeftive furnace, and kept it there for 
many hours, it acquired a colour high enough, 
partaking of brown and yellow, and appeared 
to have let fall fome little fediment to the bot- 
tom of the glafs. 

4. Having put fome of our adiaphorous 
liquor on falt of tartar, it had not any fenfible 
operation on it that we took notice of, fave 
that it diffolved the falt; and, after fome di- 
geftion, appeared of a yellow colour tending 
to brown, and faftened to the infide of the 
phial in many little grains of falt, that feemed 
to have been firft diffolved, and then coagu- 
lated again in newly-emergent figures. 

5. Our adiaphorous liquor being confound- 
ed with high rectified {pirit of wine, neither 
af them appeared to change colour much (for 
fome change there was towards yellownefs) or 
be opacated by their conjunction, even after 
fome days digefting; but the vinous fpirit did 
not hinder the other from being turned red by 
the ation of fome potent acid, when it was 
poured on the mixture. 

_ 6, Recririep {pirit of urine being put to 
our adiaphorous liquor did not make any con- 
fiict with it, but joined with it quietly, as the 
above mentioned fpirits had done, and did not 
manifeftly change the colour of either of the 
liquors, whilft they were kept many hours in 
the cold; but being transferred into a digeftive 
furnace, and kept theré a night or two, the 
liquor acquired a high colour, which was al- 
moft orange-brown, and there appeared fome 
little faeces at the bottom. Having made thefe: 
trials upon our fpirit with fimple liquors, I 
thought fit to make fome with fuch com- 
pounded liquors, as the folution of metals are, 


to fee if our fpirit, though neither manifeftly 
of an acid, or an urinous, or a Jixiviate nature, 
would procure precipitations of any part of the 
diffolved metals. 

7. Iw profecuting this enquiry, I dropt into 
fome of our fpirit a little folution of refined 
gold, which at firft imparted thereto its own 
colour, (perhaps fomewhat heightened) but the 
mixture quickly loft its tranfparency and grew 
muddy, and, after a while, let fall a confider- 
able quantity of fediment or precipitate, the 
fupernatant liquor having acquired a brownifh 
colour. 

8. Havine mixt our fpirit with a good 
folution of crude lead, made with an appro: 
priated menftruum, that diffolves it readily and 
clear, almoft as aqua fortis does common fil- 
ver, the mixturé prefently grew muddy, and 
at length, after fome days, let fall a copious 
fediment, over which fwam a liquor between 
brown and red. 

g. We put to our fpirit of box fome fine 
ceruleous tincture or folution of copper, made 
with an urinous fpirit, (as of putrified urine, 
or fal armoniac,) and foon perceived the mix- 
ture to grow troubled, which afforded us, 
though but very flowly, a copious refidence. 

10. We niingled with our fpirit a conveni- 
ent quantity of ftrong infufion of fublimate 
made in fair water, but found not any mani- 
feft re-aétion betwen thofe liquors, no more 
than we did between dry and undiffolved 
fublimate and the fame fpirit, when we kept 
thern togethet in this fame phial. 

11. Mrxine our fpirit with oil of tartar 
per deliquium, there did not fuddenly appear 
any manifeft change; but having digefted the 
mixture for feveral days, there precipitated a 
light feeculency; and the fupernatant liquor, 
which was tranfparent, appeared of a colour 
inclinable to red. 

12. We alfo mingled with fome of our 
fpirit a convenient quantity of vitriol of copper 
diffolved in fair water, till the liquor feemed 
fatiated with the vittiol; but I remember not 
that in fome days, but the folution grew ma- 
nifeftly opacous or difcoloured. 

13. We put to our fpirit a folution of tin, 
made in a menftruum, that diffolves it clear, 
and found very little alteration to enfue, though 
we left the liquors many hours together. 

14. But when I put to our fpirit a conve- 
nient quantity of the folution of mercury, made 
in aqua fortis, the colour of the mixture became 
firft deeply yellow, and in a minute or two in- 
tenfely red; and being digefted for fome days, 
I found at.the bottom of the phial a white 
precipitate, much more copious than I expect- 
ed, and the tranfparent liquor, that fwam a- 
bove it, was of a rich golden colour. Whether 
phyficians or furgeons fhould think fit to em- 
ploy this precipitate, or this tinged liquor for 
medicinal purpofes, I fhall leave them to con- 
fider. 

15. Szvzrat of the fofegoing experiments 
were tried with the {pirits of other woods than 
box, and in particular with thofe of oak and 
guaiacum, the phenomena of which experi- 
ments wete not always the fame with thofe 
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above recited, which may probably argue fome 
difference in the nature of fuch fpirits, as well 
as there is in the conftitution of the woods, 
that afforded them; nor for certain reafons 
have I thought fit to recount here all the trials 
I have made with the adiaphorous fpirit of box 
it felf, of which fort I fhall for example-fake 
name only two, which I remember as having 
been the lateft I made; whereof the firft was, 
that having put fome of our neutral {pirit upon 
fome pieces of fine red coral, and kept them 
there many days, the liquor did not appear 
to have extraéted any tincture from them, 
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though the upper part of the higheft fragments 
feemed to be turned white. And the other 
was, that having taken a parcel of {pirit, chat 
came over by rectification in a lamp furnace, 
long before the more fixt acetous {pirit came 
to afcend, and having purpofely expofed a 
phial fcarce half full of it, in a very fharp frofty 
night, in a garden coveted with {now and ice, 
it was taken up the next morning, not at all 
frozen, but lefs limpid than before, and this 
little opacity did (fomewhat to our wonder) 
remain more or lefs for fome weaks after. 


ABOU TT THE 


PRODUCIBLENESS OF SULPHURS. 


PoAvk T WE 


HOSE {fubftances, that chymifts are 
wont to call the fulphurs of the mixt 
bodies, that, by the help of the fire, 
are brought to afford them, are not of fo uni- 
form a nature, as might bé expected in the 
portions of the fame principle, For as, on the 
one fide, chymifts make infammability to be 
the conftituent chara¢ter of fulphur, fo on the 
other fide; it is obvious enough to thofe, that 
are any thing verfed in fpagyrical operations, 
that there are at leaft three fubftances manifeft- 
ly differing in confiftence, texture, or both, 
that, according to the notion lately affigned, 
ought to be referred tofulphur. For fometimes 
the inflammable fubftance, that is obtained from 
a mixt body, by the intervention of the fire, 
appears in the form of an oil, that will not 
mingle with water; fometimes inthe form of 
an ardent fpirit, that will readily unite with 
that liquor ; and fometimes alfo in the form 
of a confiftent body, almoft like common ful- 
phur. 

NotTwITHSTANDING thefe various forms, 
in which it appears, it is not impoffible, but 
that in many mixt bodies, not to fay in all, 
what is called fulphur may be no primordial 
ingredient, but rather a generated or refult- 
ing thing. For that, which is common to 
thefe differing bodies, that pafs under the 
name of fulphurs, and which is the conftituent 
quality (if I may fo call it) that difcriminates 
them from the other material principles of 
mixt bodies, muft be confeffed, if we wal 
{peak intelligibly, to be inflammability, or, if 
you pleafe a difpofition to be turned into fire, 
and ufually alfo into flame. Which being 
being premiftd I confider here, that fulphur 
it felf is made of the fame univerfal matter, 
whereof other bodies confift, and 1s but a coa- 
lition of certain particles thereof, whofe aggre- 
gate, by having fuch a contexture, motion, &c. 
acquires thofe properties, for which a body is 
called fulphur. And therefore if the like con- 
ge happen to be found in other portions 
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of matter, or (to exprefs my felf more fully) 
if art, or chance can frame and bring together 
particles of matter, and give them fuch a con- 
texture as is apt and fufficient to difpofe them 
to be kindled and flame or burn away; thefe 
qualifications of fuch an aggregate of corpufcles 
will fuffice to confer on it the nature of a ful- 
phur, whether this, portion of matter do, or 
do not confift, or copioufly participate, of the 
chymifts primeval fulphur. For it is not by vir- 
tue of the long preceding duration of a thing, 
but by that of the effential qualities belonging 
toit, that a body deferves this or that denomi- 
nation. As the fnow, that fell yefterday, and 
was generated in a trice, is as true fnow, as 
that, which has lain, perhaps for many years, 
on thofe ps, that are always covered with 
fhow, or on the higheft mountains of the 
frigid zone. And in the judgment of the 
chymifts themfelves, a pound of quickfilver 
recently tranfmuted by a grain or two of their 
elixir into gold becomes as true gold, as that, 
which was coeval with the mountains, where 
nature has formed the ancienteft mines of that 
metal. 


5; BAG reli 
Of the produftion of oils. 


HAT itis not neceffary, the o1is, or 
fulphurs obtained by the fire from mixt 
bodies, fhould be a primeval element or prin- 
ciple, may be probably argued from the experi- 
ment mentioned in the Sceptical Chymift about 
the growth of plants nourifhed by meer water, 
which neverthelefs, by diftillation, afforded an 
oil. And we fee, thatin almond trees, walnut 
trees, and divers others, the rain water, that 
infinuates it felf into their roots, is, by fucceffive 
changes of texture, reduced into the oil,which the 
fruit by expreffion fo plentifully affords. And 
to confirm our experiment from the growth of 
plants by tranfmuted or affimilated water, to ob- 
viate the fufpicton of common water’s being im- 
5H pregnated 
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nated with the groffer juices of the earth, I 
employed diftilled water. About which expe- 
riment I find this fhort memorial among my 
adverfaria. 

[A Spric of mint put into ramn-water di- 
ftilled, and fed almoft wholly with rediftilled 
rain-water, weighed Fuly 15. gr. 3. and was 
taken out Aaguft the 14th, and being well dry- 
ed with paper and a cloth, weighed 10 grains 
and about a quarter: fo that within lefs than a 
month it grew to be three tumes as heavy, as 
when it was firft putin. Another put m, and 
taken out at the fame time with the former, 
had attained within lefs than a month to near 
four times its firft weight, and had fhot out a 
fecond fprig much higher than the firft, and 
{tore of roots, fome of them near as long again 
as the whole plant, when it was firft put in.] 

Ir we confider, what a great quantity of oi] 
is afforded by an olive-yard, whofe trees are 
probably, as well as thofe that bear apples, 
cherries, and other kinds of aqueous fruits, 
nourifhed chiefly by rain-water, that being un- 
bibed by the roots is by various digeftions, or 
preparatory changes, turned into oil in the 
olive, it will not appear unlikely, that oil may 
be produced of other fubftances; fince in our 
inftance it feems to have been made by tranf- 
mutation of water, though this be generally 
reputed to be of all liquors the moft contrary 
to it, and is evidently of a nature exceeding 
diftant from it. 

AnD here { fhafi relate an experiment, by 
‘which { attempted to produce it, out of only 
two diftilled liquors, that according to the 
common eftimation of chymifts are uncom- 
pounded bodies; and, whether they be really fo 
or not, are each of them readily diffolvable in 
‘water, andinone another. ‘Take then of oil 
of vitriol, and of fuch fpirit of wine, as is totally 
inflammable, an equal weight; mix them to- 
gether by degrees, left the heat they will pro- 
duce fhould breed fome inconvenience, and 
having digefted them a good while (which 
yet is not abfolutely neceffary) with a very 
wary management of the fire (for elfe the ex- 
periment will eafily mifcarry) draw off what 
will come over; and if you go to work, as I 
have feveral times done, you fhall obtain, be- 
fides a fubtile and odoriferous fpirit of wine and 
an acid fulphureous liquor, a confiderable quan- 
tity of chymical oi], which I have had fome- 
times deeply coloured, fometimes clear like 
fair water: and this oil you will perchance 
look on as an odd liquor, when I tell yau, 
that I have had it, fometimes exceeding fra- 
gtabt, and (though the oil of vitriol be fo high- 
ly cortofive) without any acidity at all, the 
tafte of it being very fubtile and penetrant, 
but no way like that of any faline liquor, that 
we know. This hath fometimes inticed me 
to doubt, whether it hath been made of the 
{pirit .of wine, or of the oil of vitriol. The 
circumftances laft mentioned feem to perfuade 
the former; ‘efpedially if I add to them, that 


_ I found by trial purpofely made, that this oil 


wouldreadily mix with good fpirit of wine, that 
had never had to do with oil of vitriol ; but on 
che other fide it feemed confiderable, that the 


oil of vitrtol by this operation was much weaken: 
ed and changed, and it appeared not, whence 
the {pirtt of wine fhould have fo great a fra- 
grancy; which confiderations were backed by 
this mrore weighty argument, that this oil was 
fo ponderous, as to fink not only m common 
water, which ts yet a far more ‘heavy liquor 
than pure fpirtt of wine, but in the acid fprrit 
itfelf, which feemed to be the remains of the 
altered oil of vitriol, which, by reafon of its 
abounding in fale, you will eafily grant to ‘be 
far heavier than common water. But I need 
not much trouble my felf, to deterrnine, which 
It is of the two liquors, that affords this ftrong 
oil; for it may well be (though not equally) 
compofed of both, by their mutual aétion, and 
the operation of the fire, united in the form 
of ol. And if it be objeéted, as probably it 
will, that this inflammable fubftance is made 
bat by extrication of the parts, that lay 
concealed in the liquors before they were 
brought together, it may be anfwered, that 
this fhould not be fuppofed, but proved; which 
till it be, our caufe will be favoured by our ex- 
periment, wherein there appears nothing fo 
hkely as a change of texture; to which may 
be afcribed the produétion of our anomalous 
chymical oil, fince this plainly feerns to refult 
from two bodies, whereof neither was a true oil 
before. For each of themwouldreadily mingle 
with water, whereas this produced oil of ours, 
being fhaken with water, would break, like 
common oils, into numerous little globules; 
which would prefently after fink to the bottom, 
and re-unite there into a liquor, which for trial- 
fake Y have kept divers weeks in the water, 
‘and found it at laft undiffolved by it. Some 
edd properties of this oil make it feem likely 
to participate of fome of the nobler parts of 
vitriol, and the fulphur of that metal having 
extraordinary virtues afcribed to it, by fome 
of the famoufeft and intelligenteft Spagyritts, 
(as Bafilius Valentivs, Helmont, 8c.) I kept 
fome quantity of this oil by me for feveral 
years, to obferve, as I did with pleafure, the 
alterations, that time would produce in it, and 
afterwards I imparted either fome of the medi- 
cine itfelf, (whereof the firft trial proved very 
fuccefsful) or the ways of preparing it, or both, 
to fome ingenious men, who (I am told) did 
not all of them remember me in the free men- 
tion they made of it. 

But this concerns not our argument, upon 
occafion whereof I fhall obferve upon the by, 
that though chymifts fhould be able to prove, 
that our oil was but feparated from the {pirit of 
wine, or the oil of vitriol, in which it was latent 
before, yet ftill the experiment would afford 
me a confiderable reafon for queftioning a main 
point in the doétrine of the vulgar chymifts, 
who confidently pretend to prove from the 
number of fimilar fubftances (as they fuppofe 
them) obtained from a mixt body, that it was 
actually compounded of juft fo many diftinét 
and true material principles, and fuch a quantity 
of each. For if from a diftilled liquor, as the 
oil or rather ponderous and acid fpirit of vitriol, 
or from alcohol of wine, which is commonly 
reptited to be uncompounded, a liquor of quite 
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another kind may be (mot made but) feparated, 
how little reafon have we, to take it for granted 
with the chymifts, that every diftilled liquor, 
that’ they look upon as one of the component 
principles of the body, that afforded it, is a ho« 
mogeneous fubftance not further divifible into 
differing parts? 


SENG Pry, 
Of the produttion of inflammable pirits. 


FTER what has been hitherto delivered 
concerning the production of oils, I 
fhould now proceed to that of another fort of 
hquors, referred by the chymifts to the prin- 
ciple they call fulphur; though better known 
to others by the name of inflammable fpirits. 
But of thefe I fhall purpofely forbear to difcourfé 
in this place, and rather refer to what I have 
faid to them in another, where I thought it 
more proper to confider them; namely, in 
one of thé fections of that part of thefe notes, 
that treats of the produciblenefs of vinous 
{pirits. 


td hdd lo i 
Of the produttion of confiftent fulphur. 


7 F you fhould here tell me, as perhaps you 

{ will do, that what I have been hitherto 
faying relates butto inflammable liquors, where- 
as fulphur, in its moft proper and primary ac- 
ception, fignifies a mineral body; I fhall an-= 
fwer, that, as I formerly intimated, the chy- 
mits ufe the term fulphur fo ambiguoufly, and 
fo uncertainly, that they have made it difficult 
for other men’s difcourfes to avoid all appear- 
ance of participating of the confufednefs, they 
feem to have affected in theirs. But becaufe 
‘he molt intelligible, and Jeaft indefinite notion 
‘heir writings fuggeft of fulphur, is, that it is 
a cothbuftible and inflammable principle; I 
have hitherto treated of it as fuch. And as 
for that fulphur, that is commonly known by 
that name, and bought in fhops, though I 
knowtherearefomechymitts, thathaveafirmed, 
that fron vegetables and animals they can fepa- 
rate fuch a fulphur; yet fincethey are not wont 
to teach us the way of doing it, nor giveus 
any ptoofs, befides their own word, of their 
having ever done it themfelves, the thing has 
feemed fo improbable, that I find few or none 
of the more judicious of their own party, that 
ook upon it, as other than a brag: only a 
follower of Glauber J find to have undertaken, 
by his mafter’s directions, to pradute a real 
fulphur, like the mineral, out of vegetable 
charcoal, by a way, which, becaufe it has de- 
ceived more than him, and is fpecious ehough 
to impofe upon thofe, that either are not chy- 
mifts, or, if they be chymifts, are not cautious 
men, I fhall hére fet. down, and examine, as 
after the author I made it. 

We took then equal quantities (fuppofe a 
pound of each) of good oil of vitriol and of 
common fea-falt, diffolved in as much water as 
was requifite: this mixture was flowly diftilled, 
till the bottom was throughly dry, (which it 
will not be fo foon as it begins to look white, 
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or appear coapulated;) then fetting afidé the 
liquor, (whereof the firft part that came over 
was phlegm, and the other part fpirit of falc) 
we took out the caput méftuum, (which, if one 
pleafes, may be purified by being diffolved and 
philtered) and having ‘beat it. to powder with 
about one fourth or one eighth part of its 
weight of charcoal, we put it ma {tong cru- 
cible, and kept the mixture melted in a véhe- 
ment fire, till it grew of a darl: reddith colour, 
for by that time fuch a-change was made in the 
mafs, that it both felt and tafted rankly e- 
nough of fulphur; and if fpirit of {al armoniae 
were feafonably diftilled from it, with a com- 
petent, but not over-hafty fire, the afcendine 
{pirit would be manifeftly impresnated- with 
fulphur not difficultly feparable, which may 
alfo be divers other ways obtained from the 
famne fixt caput mortuum, 

Burt for all this fpécidus operation, I do 
not take the fulphur, thus produced, to have 
been the vegetable fulphut of charcoal, but 
a mineral fulphur, that lay concealed in a h- 
quid form among the faline parts of the oil of 
vitriol. 

For, firlt, it is not hkely, that fo {mall a 
quantity of charcoal, as was employed in this 
experiment, and much lefs that fo fmalla quan- 
tity, as may fifiice to make it, could contain 
fo much fulphur, as may this way be obtained. 

Next, that common vitriol is not deftitute 
of mineral fulphur, may be eafily conjeGured 
by thefulphureoufnels of the marchafites, where- 
of it is wont to be made. Jn fo much that in 
divers couritriés, as abéut Lvege, and in fome 
parts of Italy, from the fame fubftance, that af- 
fords them vittiol, they obtain by fublimation 
preat quantities of cofimon fulphur, which is 
fold for fuchinro divers orhér countries. And 
I have found by ttial, and do not aé all think 
my felfin that fingular, that one rhay ebtain 
from vitriol an oil, and a caput moriuam, which 
being put together, afforded a fell of common 
fulphur fo ftrong, that I was fcarce ablé to in+ 
dure it. ads 

Awnp to come yet more clofe to our experi- 
ment, I have (as I have elfewhere mentioned) 
purpofely tried, more than once or twice, that 
by diftilling together common oil of turpentine 
and common oil of vitriol, the former of thofe 
liquors would make a fepatation of fome of 
the folphur, that layconcealed in the latter, and 
as it were extricate and extract it: fo that be- 
fides an exceedingly fulphureous liquor, which 
forrietimes was made white by the copioufly 
diffolved (and partly precipitated) fulphur, 
that paffed into the receiver, we had in the 
neck of the retott a yellowifh confiftent body, 
whith beiig put upon a quick coal, would; 
after a little low flame (probably proceeding 
froti fore adhtrivig parts of turpentine) afford 
cood ftore of bluéifh flame, like that of com- 
mon fulphtir, which it alfo emulated in its fmell, 
And fuch 4 kittd of fillphur I have alfo feen, in 
tract of time, {ttle itfelf, in no inconfiderablé 
quantity, at the bottotn of the liquor, diftilled 
frorti the thixpure of the two above mentioned 
oils. ‘Nof are thefe the only ways, by which 
I have obtained from oi of vitriol manifeft 
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proofs of its containing a mineral fulphur very 
like to common fulphur. 

Anp in particular it now comes into my 
mind, that I once put into a retort, together 
with one part of running mercury, four parts 
of oil of vitriol, and having diftilled off the 
menftruum, by degrees of fire, there remained 
at the bottom of the glafs a very white pow- 
der. This calx, being afterwards gradually 
preft with a ftronger fire, afforded in the up- 
per part of the retort a great many {mall bo- 
dies, that looked like half beads of amber, and 
feemed to be of very fine fulphur, (but were 
afterwards confounded with many other afcend- 
ing corpufcles.) This amber-like body (which 
was fomewhat copious, and, as to fome portions 
of it, whitifh) by its readinefs to be melted, by 
its fmell, and by the blueifh flame it afforded, 
when it burned, appeared to be a kind of ful- 
phur, which you will eafily grant to be far 
more unlikely to have proceeded from fo ho- 
mogeneous a body, as the quickfilver, than 
from the oil of vitriol, which we have already 
fhewn to confift of divers fulphureous as well 
as many acid corpufcles. And on this occafion 
I remember, that, whereas upon mingling the 
oils of turpentine and of vitriol in a due pro- 
portion, 1 have conftantly obferved, that they 
incorporated into a mixture, that was deeply 
red, (and this may eafily be tried by letting 
fall two or three drops of oil of vitriol upon 
fome drops of that of turpentine, and mixing 
them in aconcave veffel, or even in a hollow- 
ed piece of paper) whereas, I fay, I obferved 
this, I was thereby induced to fufpect the chy- 
mical (for I fay not, the optical) caufe of that 
phzenomenon might be, that the terebinthinate 
oil had made a folution of divers fulphureous 
particies it met with in the oil of vitriol, and 
by that means acquired fuch a rednefs, as we 
fee that common flower of fulphur gives to 
the oil of turpentine, when it is diffolved in 
it. And to examine this conjecture, I found, 
that divers other chymical oils, and oil of ani- 
feeds it felf, as remote as it is from rednefs, 
would prefently acquire that colour, being care- 
fully incorporated with a due quantity of ou 
of vitriol. But this conjecture is propofed only 
upon the by. 

As for the fulphur of minerals and metals, 
I confefs, I have not yet found enough, either 
in chymifts books, or in my own experience, 
to make me willing to {peak dogmatically a- 
bout them. And this the rather, becaufe firit, 
as to the fulphurs, that are fometimes obtain- 
able from fome of the minerals, J think it may 
be doubted, whether they belonged to thofe 
minerals as effential ingredients, or were only 
corpufcles of common fulphur, perhaps a little 
altered, that were mingled in the bowels of 
the earth, with other parts, that are effential 
to the nature of the mineral. As we fee, that 
in native cinnabar the mercury, which, accord- 
ing to thymifts, is a complete metal by it felf, 
is fo mixt with another body, as not to be 
diftin@ly difcernible, till ic be feparated by the 
fire. And this cinnabar affords me an inftance, 
the more fit for my prefent purpofe, becaufe 
I have fometimes by an ealy way obtained a 


fulphur alfo from it: and fince we have lately 
noted, that the vitriolate marchafites afford 
great ftore of common fulphur, by a grofs way 
of feparation, it fhould not feem irrational to 
fufpect, that fome common fulphur may re- 
main more clofely mixt with the faline and 
metalline parts of the vitriol afforded by the 
fame marchafites; from which latent corpufcles 
of fulphur may in part proceed the fulphure- 
ous fmell, and other like things, that we have 
lately taken notice of in vitriol, and its oil. 
And perhaps by the fame confideration one 
may account for the fulphureous qualities, that 
are fometimes to be met with in the liquors, 
that pafs for the vinegars of mineral bodies, 
and particularly antimony; to which may now 
and then be added fome metalline ores: fince, 
I remember, I have had fuch a fulphureous 
liquor from good lead-ore, that I had ordered 
to be purpofely digged out of the mine at 
Minedeep, and being put in clofe veffels {peedi- 
ly conveyed to me. And that nature her felf 
may blend an imperfect mineral with lead, I 
have had occafion to obferve by an ore, where- 
of the owner found a mine, but not being able 
to difcover what it was, defired me to inform 
him. For this gave me occafion to confider 
the ore (whereof I haye yet a lump by me) 
and to obferve, that it was fo differing from 
the other ores of that country, that I did but 
diffidently guefs, that it was a mrxture, that 
nature had made of Jead and antimony, till 
particular trials had juftified my fufpicions. 

But this is not all I had to fay about the 
fulphurs of foffils: for though I know, that 
chymifts pretend to teach us ways of extract- 
ing the true fulphurs of minerals and metals ; 
and experience affures me, that a real com- 
buftible fulphur may be in a pretty quantity 
obtained from antimony ; yet there are two 
fcruples, that fuffer me not fully to acquiefce 
in what they teach. The firft is this, that 
chymifts oftentimes deceive others and them- 
felves too, by miftaking thofe things for the 
true fulphurs of minerals and metals, that 
really are not fo: of which I fhall give a plain 
inftance in the preparation, that many Spagyrifts 
deliver of the fulphur of antimony. 

For when they have boiled that mineral in 
a {trong lixivium of pot-afhes, they fuppofe, 
that, as by the fame operation, common ful- 
phur is diffolved, fo the menftruum feeks our, 
and takes up, only the fulphureous parts of 
the antimony : and as common fulphur is pre- 
cipitated out of the lixivium, wherein it is 
diffolved, by fprinkling on it vinegar, or fome 
other acid; fo they prefume, that what is ftruck 
down the fame way from the folution of -anti- 
mony, made in the fame menftraum, muft be 
the true fulphur of that mineral; in which 
they are confirmed by the colour; and yet in 
reality, not onty the fulphur (fuppofing that 
there is one) but the other parts of the anti- 
many will be diffolved by a ftrong lixiviym, 
and the yellow powder, that is precipitated, 1, 
but a kind of crocus, which will fometimes 
after a while (at leaft in part) fubfide of it felf, 
without the help of an acid. Nor does it con- 
vince me, that fuch a body obtained from a 
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mineral, or ntetal, is its true fulphur, that it 
may be made to burn; for unlefs the colour 
and fmell of the flame concur, I fhall be prone 
to fufpect, that the infammability may be apt 
to rife, partly from the great comminution 
made of the prepared body, and partly from 
the additament employed in preparing it. For 
thefe two, and perhaps even one of them, may 
contribute fo much to the inflammable difpo- 
fition of a body, that little, or no true fulphur 
will be neceffary to make it burn. Of this I 
elfewhere give am inftance in plates of copper ; 
from which an equal weight of fublimate has 
been diftilled: for the remaining mafs will 
melt and btirn at the fame of acandle, almoft 

Ofthe Pro-as readily as iealing-wax. And of thefe in- 

esas {tances I mention more in another paper, where 

of Bie I endeavour to fhew, that combuftible and in- 
flammable bodies may be made up of parts 
or ingredients, that fingly had not fuch quali- 
ties. And yet the contrary of this is fuppofed 
in the chymical argument, that infers from 
thefe qualities the prefence of fulphur in all 
thofé mineral preparations, wherein they are 
found. Yet by this difcourfe I would not be 
thought to derogate from the medical virtues, 
or cther utilities of fuch fuppofed fulphurs. 
For they may be very ufeful concretes, though 
they be not true principles ; the finer parts of 
the mineral being in fome of thefe preparations 
extracted, and further divided, and perhaps 
very luckily affociated with the finer parts of 
the body, employed toaét onthem. By which 
means there may emerge new concretes of 
great virtue andufe. And therefore I intend 
not to derogate from thofe metalline fulphurs, 
which fome few mafters of chymical arcana 
referve with great care among, the chiefeft they 
are proud of. And-that you may the better 
examine thefe fine crocus’s, as | am apt to 
think moft of them, and try both what they 
are, and what they do; if I can light on the 
proceis, (for I dare not truft my memory) I 
will at the end of this Appendix impart to 
you a way of preparing fomeé of thofe, that 
are made Of metals, thofe being accounted the 
moft difficult as well as noble. And thus 
much I now remember of the trials I made ac- 
cording to this way ; that I‘employed not any 
acid menftruum, or liquor made of any parti- 
cular falt, but a neutral or compounded falt; 
which, whilft it was in actual fufion, would dif- 
folve or corrode the very thinly laminated 
metal. 

I Do no not look upon thefe fubftances as 
the true fulphurs of the metals, that afford 
them, but rather (as I lately intimated) fufpect 
thern to be a fort of fine crocus’s, and per- 
haps magifteries; which ‘by reafon of the fub- 
tilty, and-fometimes fixtnefs of their parts, may 
prove ufeful to confiderable purpofes both an 
alchymy and phyfick. 

But there is another fort of bodies obtained 
from fome minerals, and perhaps fome metals 
too, that has a greater réfemblance to mimeral 
{ulphur, than the newly-mentioned crocus’s 
have. 

_ To this purpofe I remember, that ‘by put- 
ting aqua fortis, in a certain proportion, upon 
on. I 


crude antimony, and, after it was almoft total- 
ly diftilled off, increafnng the fire till a dry 
fubftance began to fublime, we had in the up- 
per part of the retort a yellow and brittle fub- 
{tarice, which being, carefully feparated from 
the dark-coloured antimonial powder, that was 
alfo elevated by the force of the fire, appeared 
not only by its own colour, but that of its 
flame, and fome other figns, to be much of 
the nature of common fulphur. Nor is this the 
only way, whereby we have obtained fuch a 
fubftance from crude antimony, from which 
(if I much mif-remember not) Ihave had a 
yellow and combuftible fulphur, even without 
the help of a menftraum. 

Paracelsus pretends to have a way of 
drawing fulphurs from all metals; of which 
procefs becaufe I have found little or no notice 
taken by chymifts, I fhall, for the oddnefs of 
it, and the reputation of the author (whom 
I look upon as a man of great experience in 
metalline affairs) fubjoin it, as I find it among 
fome of his loofe papers or fragments. 


Sulphur Meiallorum Theophrafti. 


SutpHuR metalloram eff oleitas ew ipfis ex- 
tralia, predita virtutibus pro hominis falute, 
‘Sulphur aliud ex metallis, antequam igném funt 
‘paffa, elicitur, ut ex marchafitis aurets, aut ar- 
genteis, Sc. fecundum nobilitatem-minere, eliant 
nobile FP praftans: * & paucis interjectis, (ex- 
‘ tractio fulphuris ex mineris metallicis.)’ Etiam 
fier poteft per lixtvium acre {Sf depuratiffimum : 
fed (vel pottus illa) alia fulphura pro intrinfeco 
corporis ufu minus funt commoda propter alkali 
cinetum, ex quo clavellatum confitimus erodens, 
&F propier calcem, ex quibus talia fiunt lixivia. 
Sulphur fic extratium poteft ablui aqua dulct, §F 
pracipitart. Digeftio duplum requsrit temporis, 
Debet &8 rettificart linivium per ipfius fublima- 
tionem ab omni refidentia terrefiri, ne cum ipfo 
incorporentur tulia fulphura, & fiant corrofiva, 
ad perniciem a2grotorum: quod ne fiat difa, debet 
fieri feparatio. (Lantum de cradis,) 

SED jam fuss <P depuratis elitias ipforun 
julphur: certa nobilior meliorque via nor dabi- 
tur, quam per aquam falts feu oleum ipfius pre- 
paratum, eo modo, quem in alchymia luculenter 
deferinfi. Talis quippe aqua fundaliter 9 radi- 
citus extrabit omnibus corporibus metallicis [2+ 
quorem ipforum uaturalem, feu fulphur & cro- 
cum praftantiffimum, tam pro operibus medicis, 
quam pro chypicis. wRefolvit SF frangit unum- 
quodlibet metallum, ex natara ipfius metallica 
deducens in alam pro varia intentione & in~ 
duftria laboranits. 


Tuus far Paracelfus’s procefs; but as I 
know not whether it be true, becaufe I am not 
able to reduce it to praftice; fo, ‘becaufe I do 
not clearly underftand his meaning, and -whar 
is the true nature of the infttuments he would 
have us employ, I will not take upon me to 
determine, whether or no the fulphurs, ‘he 
teaches us ‘to be ‘obtainable ‘by this method, ‘be 
genuine ones, and fit to decide the queftian 
we are now confidering. ; 

Bur wharever become of this obfcure Pa- 
yacelfian precef&S, what T-was faying about 4 
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fort of bodies lefs remote than the formerly de= 
{cribed crocus’s from the true fulphurs of me- 


-tals (if they have any fuch) may well fubfift. 


For I remember we have fometimes (though 
the experiment did not always fucceed) by 
cementing. very thin plates of a certain metal 
with burnt allum, and afterwards dexteroufly 
elevating the more difpofed parts with fal ar- 
monia¢, obtained a fublimate, from whence 
we feparated, by ablution with fair water, that 
diffolved the falt, a fubftance, which, by its 
inflammability, appeared a kind of metalline 
fulphur. 

Anp this may fuffice touching the firft 
fcruple I thought fit to propofe, concerning 
the fatitious fulphurs of metals and minerals. 
To proceed therefore now to my fecond 
{cruple, it may, I think, be fufpected, that 
even this fort of bodies, which I have men- 
tioned to have been drawn from a metal and 
from antimony, may not be the effects of a 
bare feparation of pre-exiftent fulphur, from 
the other ingredients of the bodies, that yielded 
them, but new concretes produced by the ope- 
ration of the fire on thofe bodies, and by the 
combination of fome of their parts with thofe 
of the additament, employed to obtain the 
fulphurs, For, as far as I have yet feen, ei- 
ther falt-petre, crude or diftilled, or menftru- 
ums made of it, or of other falts, or elfe ole- 
aginous liquors, are wont to be made ufe of 
on thefe occafions. And it is very poffible, 
that fome of the more difpofed parts of thefe 
additaments may affociate themfelves with 
thofe of the mineral or metal to be wrought 
upon; and fo, from this combination of the 
ingredients, there may refult a body of a new 
texture, which texture may difpofe it to be 
combutftible, or inflammable, whether the in- 
gredients in their feparate condition were fo or 
not. As I remember J have elfewhere fhown, 
that though aqua fortis be not inflammable, 
nor a piece of crude copper inflammable or 
combultible in a common moderate fire, yet 
the metal being diffolved in aqua fortis, and 
the fuperfuous moifture warily exhaled, there 


‘will remain a fufible concrete, wherein the 
copper being much comminuted, and its {mall 
parts fitly affociated with the faline ones of 
the menftruum, compofe a kind of vitriol, that 
being held to the fame of a candle, or even 


of a piece of paper, will readily burn away 


in a fame finely coloured ; and which may, if 
one pleafe, be kept in a flame diftinét ‘from 
the other. 

To conclude what I have to fay about my 
fecond fcruple ; it feems not improbable, that 
if any of the metals be, by a fit menftruum, 
or fome other congruous additaments, reduced 
to parts minute enough, and that thefe parts 
be fitly affociated with fome of thofe of the 
menftruum ; the metal may thereby be brought 
to burn or flame, as I have fuccefsfully tried, 
by a way elfewhere declared, upon gold it felf, 
whofe fulphur the chymifts would have us look 
upon, as (what feems not very agreeable to the 
nature of fulphur) incombuftible ; fo that, for 
aught yet appears, it is allowable to fufpeét, 
that the fulphur obtained from this or that 
metal is not fo much an elementary or hypo- 
{tatical principle barely extracted, as it is a 
magiftery, or fome other new compound, 
made by the combination of the metalline par- 
ticles with all, or fome of the body, that works 
on them. But if a chymift will have metalline 
preparations of this kind to be fulphurs; I 
may be allowed to make them ferve for in- 
{tances of the produciblenefs of fulphurs. 

Yer thefe doubts concerning the fulphurs 
of metals I propofe but as fufpicions, to draw 
on further and more accurate trials ; by which 
perchance they may be happily removed. 
And {peaking of the fulphureous principle of 
mixt bodies, in that general notion of it, where- 
in the chymifts often ufe it, and indeed mutt 
employ it; we may be thought to have faid 
enough to our prefent purpofe, though we had 
left mineral fulphurs untouch’d; fince we 
have fhewn, that inflammable parts of mixt 
bodies may be produced, and therefore cannot 
be fafely affirmed to have all been pre-exiftent 
in them, 


OF THE 


PRODUCTION 


OF MERCURY. 


PART IV. 


“WA HE complaint I have divers times 
had occafion to make, of the dark- 
nefs and ambiguity, that chymitts 

have allowed themfelves, if not affected, in 
treating of their three principles, is applicable 
to nothing more juftly, than what they have 
written about that, which they call mercury. 

For when they would feem to tell us, what 

they mean by that principle, they are wont to 

do it in terms fo loofe and fo ambiguous, 
that the reprefentations they make of it, are 


more like to panegyricks, and fometimes to 
riddles, than to clear definitions, or fo much 
as good defcriptions. Since then they have 
given us no fettled notion of what they call 
mercury, but have left us to guefs what they 
mean by it; I hope a miftake about it (if I 
fhouldrun into any) would appear pardonable. 
That which is agreed on by the moft of chy- 
mitts, when they {peak fomewhat intclligibly 
of the principle they call mercury, is, that ic 
is a crude fubftance, and that it is a volatile 
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liquor; which, by being fo, may be diftinguithed 
from the faline principles, efpecially from the 
alkalizate or fixed falt; as it may alfo be from 
the oil or fulphur, by its not being inflamma- 
ble. But thefe marks will not difcriminate it 
from phlegm, which is alfo a fugitive and un- 
inflammable liquor; and therefore to make 
‘difference, they muft add fome other qua- 
lity, fuch as fapor, (which yet+agrees not to 
quickfilver itfelf) that is wanting to phlegm. 
So that, according to this doétrine, the nature 
of a chymical mercury or fpirit will confift in 
its being a liquor volatile, not inflammable like 
oil or fulphur, nor yet infipid like phlegm. 
Hiow odd a principle this muft be, that com- 
prifes fuch differing bodies, as are acid {pirits, 
thofe of nitre and vitriol; urinous, as thofe 
of blood, hartfhorn, &c. and anonymous ones, 
as thofe of guaiacum, honey, raifins, €¥c. for- 
ced from their acidity; and the running mer- 
curies of minerals and metals, as cinnabar, 
antimony, and lead; under one principle, 
which, to deferve thatname, ought to haveall 
the portions of matter belonging to it homoge- 
neous; I may fafely leave any confidering na- 
turalift to judge. And therefore inftead of 
talking further notice of this, it may fuffice for 
my prefent purpofe to mind you, that as for 
the mercunes or uninflammable {pirits of vege- 
tables and animals, I have endeavoured to 
fhow their production, where I difcourfe of that 
of fpirits and volatile falts. And therefore I 
need but fay fomething of the preduétion of 
mercury more properly fo called, that is, run- 
ning mercury : about which perhaps it will not 
be lefs acceptable to you, andI am fure it will 
be lefs troublefome to me, if [leave you to 
gather my opinion out of three papers, that 
were written for differing virtuofi, at feveral 
times, and on diftinét occafions; updén which 
account, befides thofe particulars that relate to 
our prefent argument, you will perchance find 
fome things, that you have not elfewhere met 
with. 


Withether Mercury may be obtained from metals 
and minerals, or (to [peak chymically) An den- 
tur mercuril corporum? 


P a TA. T there may be extracted or obtained 
from metals and minerals a fluid fub- 
{tance, in the form of running-mercury, is the 
common opinion of chymifts; in whole bodies: 
we may meet with many proceffes, to make 
thefe mercuries: which becaufe they are faid 
to be afforded by mineral, and efpecially me- 
talline bodies, thefe writers affect to call (how 
aptly I now examine not) mercurios corporum. 
. But notwithftanding all this, divers of the 
more learned of the Spagyrifts themfelves have, 
Jooked upon the pretenfion of other chymifts 
to the art of making thefe mercuries as but a 
chymical brag; and fome judicious modern 
writers, applauded therein by moft of the me- 
chanical philofophers, have proceeded fo far, 
as to explode all thefe mercuries of bodies as 
mere non-entia chymica; nay, fome of them have 
not {crupled to cenfure all thofe, who pretend 
to have feen or made any of them, as credulous 
or impoftors, 


of MERCURY. 


In the management of this controverfy, I 
confefs I am not fatisfied with either of the 
contending parties; and therefore I fhall not 
refufe to comply with your cutiofity to receive 
in a few lines my thoughts, whether there are 
or may be any fuch mercuries, as are difputed 
of; yet I defire leave to prernife fuch a ftate 
of the controverfy, as I think will avoid fome 
verbal janglings, and at Jleaft acquaint you 
clearly with the fenfe, wherein I defire to have 
my opinion underftood, 

Wavine then, in the prefent inquiry, the 
queftion, that may occur, ‘ whether or no 
* the mercury faid to be obtained from metals 
‘and minerals are primitive ingredjents, or 
* hypoftatical principles only extracted or fepa- 
‘ rated from the bodies, that afforded them ?? 
I thall propofe the queftion in thefe terms: 
* Whether or no from a metal or mineral body 
there may, without the addition of any body, 
that we may be fure has any common quiclk- 
filver in it, be obtained, by the help cf art, 
a fubftance refembling common quickfilver, 
by being ponderous, fluid when actually cold, 
amalgamable with gold and fome other me: 
tals, and indifpofed to wet or ftick to one’s 
hand, or to bodies not of a metalline nature.’ 
To give you now my prefent thoughts a- 
bout this queftion, I hall offer them to your 
coafideration, in the following propofitions. 
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There are divers procefjes of making the mer-Prop. 1. 


curies of bodies, that are fo darkly delivered, 
that the generality of chymifts cannot fufficiently 
underfiand them, to be able to try them. ‘For 
fome of thefe_ proceffes are fet down in terms 
of art, which, for their great darknefs or am- 
biguity, are not to be underftood but by the 
authors theinfelves, or thofe, who are veried in 
the more.myfterious parts of hermetick philo- 
fophy. And.others there are of thefe proceffes, 
that require fome menftruum, falts, or other 
inftruments, that it is not in the power of or- 
dinary chymifts to procure. Inftances of this 
kind may be frequently enough met with by 
thofe, that have the curiofity to perufe heedfully 
the writings of thofe, that pafs for the adepr 
philofophers. And for a fpecimen of fitch 
proceffes, I am content to annex te the clofe 
of this paper- the way delivered by Lulius of © 
making mercury of filver, He/moni’s way of 
preparing mercury of lead, and Paracel/us’s 
way of extracting the mercuries of all metals. 


There are divers proceffes. to make mercuries Pray. Us 


of bodies, that are either falfe, or accompanied 
with circumftances, that make them unfit to be 
trufted. For there are of thefe proceffes, that 
having been curioufly tried by thofe, thar had 
a great defire to find them true, have not been 
found to fucceed at all in practice. Hence We 
have fo many complaints of chymifts, that 
have loft their labour in indeavouring to make, 
according to Beguinus’s directions in his Zyro- 
cinium Chymicum, the mercury of filver, though 
I do not take that to be one of the difficulteft 
to be prepared; and he, that cenverfes much 
among thofe, that have made attempts to make 
the mercuries of other bodies, as gold, anti- 
mony, &c. according to the vulgar procsffes 
extant in chymical books, will (if I — 
I rot 
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not) find by their confeffions, how little the 
events of their endeavours anfwer their labours 
and expeétations. Nor do all the manufcript 
procefies, that are communicated to private 
friends, as great arcana, much excel thofe I 
have been fpeaking of; as feveral of my ac- 
quaintance have complained to me, that they 
have found to their coft. And here not to 
mention my own experience (which by the 
help of good principles made me timely defitt 
from unlikely attempts) amongft many chy- 
mifts I have known, I remember not to have 
found above three or four credible perfons, 
that would affirm to me, that they made, of 
faw made, the mercury of any metal or mine- 
ral (except of native cinnabar, which is the na- 
tural ore of quickfilver) in a conftant way, by 
any procefs he had found in printed books: {6 
that fo many of thefe proceffes having been 
upon trial found falfe, wary men may be ex- 
cufed, if they do not think fit to believe other 
proceffes of mercurification ; which, though 
not yet tried, feemed not more probable, thah 
thofe, that have been already found fo unfuccefs- 
ful, that not only many learned modern natu- 
ralifts, but Augelus Sala, and divers others, 
eminent chymifts themfelves, have publifhed 
to the world, that thefe mercuries are to be 
found no where, but in the bragging chymifts 
books and promifes; and fome have, as has 
been already intimated; gone fo far as to brand 
all thofe for cheats, that pretend they can 
take fuch mercuries, and thofe for credulous; 
that believe they can be made: But what I 
think of this fevere opinion, J fhall quickly 
have occafion to declare. 


THERE are fome proceffes,; wherein it 75 
thought, that the mercary of @ metal or mineral 
is obtained; when indeed the obtained fubftanceé 
is mifnamed, or the true mercury, that is faid to 
be extratied, was put in, though in a difguifed 
form, by the operator. 

I witt not here give inftances of the fubtle 
cheats, that may be put upon the ignorant ahd 
unwary, and fornetimes too upon the fkilful, 
if they be not alfo cautious; but fhall content 
my felf to illuftrate the propofition by a few 
known, and therefore innocent, inftances. And 
firft there are fome,; who finding themfelves 
unable to make the true mercuries of metals 
or minerals, make bold to afcribe the name of 
mercuries to productions, whofe qualities are 
very remote from thofe, that are agreed to be 
effential to quickfilver. Thus Glauberus {peaks 
much of his mercury of Luna, which yet is far 
from being running mercury, or having the 
ponderofity and other properties of true quick- 
fier. So Angelus Sala himfelf, in his anatomy 
of antimony, would have us to look upon the 
reguline parts of that mineral, as its mercury: 
becaufe he takes it for granted, it muft contain 
mercury, and is pleafed to fancy no other can 
be obtained from it. But the difference of the 
reguline part of antimony, ard running mer- 
cury in point ofconfiftence, gravity, and other 
qualities, will, I prefume, indifpofe men to 
confound them. And therefore, I will pro- 
ceed to confirm the fecond part of our propo 


fition, by fhewing, that the mercury obtained 
by fome proceffes, that may fucceed, made 
part of the additament employed by the artift 
in the operations, and fo was not properly ex- 
tracted from the metal, but only recovered 
from the body, compounded of the metal and 
the additament. Of this, Iremember, I have 
elfewhere given an eafy inftance, in a deluding 
experiment, that I long fince fhewed fome 
virtuofi, in whofe prefence having mingled the 
filings of copper with a certain falt, and put 
them in a conveniently fhaped veffel of glafs, 
I warily held it over a competent fire of well 
kindled charcoal, till the falt was thoroughly 
‘melted, and in part fublimed: by which ope- 
ration the copper feemed to be quite changed, 
efpecially in colour, and was really become in- 
flammable; and there remained in the lower 
part of the glafs a pretty deal of running 
mercury, fo that they would have gone away 
perfuaded, that they did fee me make the 
mercury of Venus, ifI had not been careful to 
undeceive them; which I did by telling them, 
that this quickfilver was only the common 
mercury, that lay difguifed in thé compounded 
fublimate I had imployed, together with the 
copper, which fet the mercury at liberty from 
the corrofive falts it lay concealed in before; 
by prefenting them a metal more difpofed to 
be wrought on by them, than quickfilver is. 


It is poffible ta obtain, at leaft from fome me- Prop. IV. 


tals and minerals, true running mercury, that 
cannot be jujtly thought to come merely from the 
ddditament. ‘This propofitior a chymift might 
more competidiobfly exprefs by turning it inte 
this fhort affertion, Dantur mercurii corporwn; 
but I thought the words I have imployed 
would exprefs my fenfe more warily and clearly ; 
and yet, ex abundanti, 1 thali add this further 
explication, that though the propofition {peaks 
affirmatively but of fome metals and minerals; 
yet it does not-deny; either that more mine- 
rals, or that all metals, may afford true running 
mercury: by. which I underftand (according 
to what J formerly noted) a mineral body fluid, 
opacous, exceeding ponderous, amalgamable 
with gold, and not apt ta wet or ftick to one’s 
fingers, or any other bodies, befides fome me- 
talline and mineral ones. 

TuaT fuch a mercury may be obtained 
without the help of additaments, whereof quick- 
filver is an ingredient, I have been perfuaded 
to believe by the following obfervations. 

I REMEMBER, that many years ago, having 
had an occafion to diftil copper with certain 
faline fubftances, I was not a little fwrprifed to 
find in the veffels (that had been luted toge- 
ther) fome globules of running mercury, 
which I could not reafonably fufpeét to come 
from the additament, which was not fublimate, 
nor any thine I could judBeto contain quick- 
fiver, And though the indifpofition I had to 
admit the mercuries of bodies, that fo many 
learned men looked upon as non-entities, made 
me fomewhat diffident ‘of the gehuinene& of 
the mercury I had ‘obtained, (whereof I had 
not quantity enough to ‘make juft trials) yet 
afterwards, when | found that accidents of si 
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like nature had happened to feveral of my 
friends, ] began to think, that what I had kept 
only for a few days as a queftionable rarity, 
might really have been venereal mercury. 

A J,azorious chymift of my acquaintance 
coming to vifit me once, when I was not well, 
was very earneft with me to communicate to 
him the way of making the mercury of antimo- 
riy and of Saturn; and when I told him, that I 
had no fuch proceffes of my own, and that 
1 was far from believing thofe, that I had met 
with in printed books, to be true ones, he 
would not acquiefce in this anfwer; but de- 
claring, that he refolved to make attempts to 
gain fuch mercuries, and had rather do it by 
methods of my propofing, than of his own 
devifing, he preffed me fo much to let him 
know, which way I would go to work, in cafe 
1 had the fame defign, that he then had, that 
to be rid of his impartunity, I told him what 
on afudden came into my thoughts. And as 
fometimes the mind being put to fuch plunges, 
happens upon a lucky hit, and fuch as much 
premeditation would not have led it to; fo it 
happened at that time to me: for when I, be- 
caule of my diftemper, had forgotthisaffair, the 
chymift, who was a plain honeft man, came to 
me with great joy to give me thanks for the 
inftructions I had given him, bringing along 
with him fome mercury of antimony, and a 
little mercury of lead, that he had already 
made by the help of thofe inftructions; by 
purfuing which, he expected to obtain much 
more mercury from the minerals when they 
fhould be longer digefted with the concourfe 
of the air, in thofe falts, that I had advifed him 
to grind with them. This pleafing fuccefs of 
directions, which I had as to divers particulars 
forgotten, made me defire them of the chymift; 
who, beginning to be proud of his attainment, 
when he perceived I remembered not fo much 
as he thought 1 did, ungratefully delayed to 
bring me the account he promifed me at firft, 
fill the plague reaching to the place, where he 
lived, and difpatching him, deprived me of 
the hopes of fatisfying my curiofity. 

Two gentlemen of my acquaintance, but 
unacquainted with each other, working almoft 
at the fame time upon filver, did each of them, 
to hjs wonder, find parts of his filver turned 
into running mercury ; with which odd acci- 
dent each of them came to acquaint me, bring- 
ing along with them a little portion of the un- 
expected mercury. One of thefe eles a fer- 
vant of mine loft by miftake, before I could try 
any thing with it; the other I found, by a trial 
unknown to the maker of it, not to be com- 
mon, but metalline mercury; of which the 
chymift complained to me, that he had fome- 
times had confiderable quantities to his great 
lofs, becaufe much of the filver he employed 
in an operation, that he expected would prove 
lucriferous, being turned into quickfilver, had 
{wallowed up all his gain; and this was that, 
which invited him to apply himfelf to me, 
hoping to be able to prevent or remedy this 
inconvenience by my advice; which I willingly 
gave him, but, becaufe of his departure out of 
England, could not know with-what fuccefs. 

Vou. I. 


RG WARS, 

A FELLOW-TRAVELLER of mine, having 
occafion to employ a faline body about lead, 
after he Had finifhed his operation, left the lead 
and falt together for fome months, in a veffel, 
which he laid by in a garret, where the air 
had accefs to it : afterwards wanting fucha veffel, 
and not being able to fupply himfelf readily 
in the country (in which his experiment was 
made) he remembered this long negleéted vef- 
fel, and coming to fee, whether it was fit for 
his turn, he found to his wonder, that though 
he had employed no mercurial body to work 
upon the lead, yet part of it was already turned 
into quickfilver, feparable by ftraining, and 
more feemed in a near difpofition to admit the 
like change: whereupon he brought me, asa 
rarity, a part of the metal, and a little of the 
mercury, which I found by experience on 
gold to:be of a nobler kind than common mer- 
cury. And I the lefs wondered at this mercuri- 
fication, becaufe examining the gentleman that 
chanced to make it, I found the main thing 
he had employed in the operation was common 
or fea-falt, 

Aw expert metallift of my acquaintance, be- 
ing defirous to try, what gold and filver he 
could get out of a fine Englifh marchafite I had 
prefented him at his defire, he examined it 
according to his method, without any mercu- 
rial preparation, and found to his furprife, 
that, it yielded him, befides other things, fome 
running mercury, which he brought and gave 
me, becaufe it was afforded by the marchafite 
I had prefented him. 

THE mercury of antimony more than one 
of my friends have made, by unfufpected ad- 
ditaments, fuch as falts, that have nothing to do 
with fublimate, or other compofitions, whereof 
common mercury is an ingredient. One of 
thefe antimonial, mercuries looked fo oddly, 
that, though it were made by diftillation, I had 
that curiofity-co try, whether it would not ope- 
rate on gold, ina peculiar manners and having 
accordingly put a little fine calx of that metal 
(as about half a drachm or a drachm) into the 
palm of my hand, I added to it an equal or 
double weight of theabove mentioned mercury ; 
they immediately incorporated with a very ma- 
nifeft heat, And this was the quick way I 
ufed to examine other mercuries of bodies; for 
though this alone be not a certain fign of a mer- 
cury’s being of that, fort, becaufe I can obtain 
a mercury fo qualified by another way than any 
I have hitherto mentioned; yet as their affer- 
tions and relations gave me fufficient ground 
to conclude, that they had obtained thofe mer- 
curies from the bodies, that they affirm to have 
yielded them; fo the readinefs of thefe mer- 
curies to mix with gold, without the help of 
fire, and even to grow hot with it, which vul- 
gar mercury will not do, confirmed, that they 
were metalline mercuries, rather than of the 
fame kind with common quickfilver. And my 
way of obtaining incalefcent mercury is fo quite 
differing from any of thofe, that there was not 
the leaft caufe to fufpe¢t, that the mercuries 
of bodies we have been mentioning were fo 
obtained, efpecially fincel knew, that my way 
was unknown to moft of the perfons I have 
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mentioned, and was praétifed by none of them. 

As for the mercury of gold, though J think 
I have brought a great many parts of crude 
gold to affume a mercurial form, and to come 
over in that form by diftillation, (whatever di 
vers learned men think of the infuperable fixt- 
ty of gold;) yet I confefs I have not feen any 
mercury, that I was fatisfied did deferve the 
name of the mercury of that metal: But hap- 
pening tobe once in a place, where a forefoner, 
that was a ftranger to me, was fhowing a friend 
of his, with whom I had fome little acquain- 
tance, a metalline éxperiment, that } confefs, 
I could not but admire; (for this foreignet was 
{fo civil, becaufe I came fo luckily in, as to let 
me be prefent at the experiment, though not 
to difcover any thing of the drug he employed 
about it ;) I made bold to afk this civil travel- 
ler, who feemed a canditt man, andl perceived 
had feen uncommon things, whether he had 
met with any way of making mercury:of gold? 
To which ‘he anfwered, that he knew no fuch 
way himfelf, but that he met (forhewhile be- 
fore) with a very learned man, in coimparifon 
of whom he confefféd himfelf but a novice, 
that put fome gold into a little phial, full of 2 
certain mienftruum, which my relator ownéd 
he knew not how to prepare, and intimnated to 
him, that this menftruum would have a pecu- 
liar operation as well wpon gold as filver. Af- 
terward this relator havihg put the phial well 
{topt inro his pocket, and Carried it about with 
him,. was, when he came hore; and took it 
out to fet it afide, much fufprifed te‘AhH! tn- 
ftead of the gold he*had feen put iff; pretty 
quantity of running mefcury. Which the ar- 
tit, wha only lent him the menftruum, did 
not feém to think ftranse, when he was tiade 
acquainted. ‘with. it. | 

Is.b wauld telate what I have heard from 
men, that I judge to ‘be dither eafily deceiva- 
ble slemfelves, or concerned in pomt OF in- 
tereft to deceive others, ‘or at leaft-8£ a’ vain- 
glorious. bragging humour, I might eafily 
fwell this difcourfé to a creater bulk; but I 
havé \been careful to mention only thofe re- 
lations, to which my 4élf, in {pite of my long 
backwardrefs to believé fuch things, faw caufe 
to give -affent.-; And if it be objected; thefe 
mitances were but cafiiakexperiments, notwith- 
ftancdime which thete maybe no fettled way for 
the obtaining the meréuries of bodies; I might 
aniwer, ituat: fome paffages of what has been 
lately delivered make i€ probable eneugh, that 
éven. fettled ways of rfiaking the mercuries of 
bodres, or at leaft of fome of them, are not 
unknown to forme artifts; though for certain 
reafons} and particularly for the ingratitude 
of many men, they donot think fit to divulge 
them: But.to anfwer more home to the ob- 
jeGtzon; 1 fhall néed only to fay, that though 
moft of the) above reéited experiments may be 
iard to have'been made by chance; in this re- 
{peét, that: thofe, that made them, did not 
prineipally defign the obtaining of metalline or 
mineral” mereuries;. yet the effects produced 
were as natoralby andl ‘eceffarily confequent to 
operations’ fo mahaged as they were, as if the 
araft had dieétly défighed them, as in fome 
EE 


of the above mentioned relations they did 

And it is not material for us to enquire, whether 
the quickfilver made by thofe experiments be 
to be afcribed to chance or fkill; fince whatever 
becomes of that queftion, it is plain, that if 
metals and minerals could by either way be 
brought actually to afford running mercury, 
there needs no more to prove, that fuch mer- 
curies are really obtainable from them. 


Doubts about the pre-exiftence of running 
Mercury in metals. 


HE propofed queftion, Whether or no 

the mercuries of metals and minerals be 
ptinctples pre-exiftént in them, and only ex- 
tracted from them, may to many feem, though 
it do not to you, a fuperfluous enquiry; fince 
the generality of chymifts, of differing ages 
and countries, have refolutely determined it in 
the affirmative: which is not at all té be won- 
dered at, fince according to their hypothefis of 
the éria prima, (or three hypoftatical princi- 
ples) whereof they prefume all perfeétly mixed 
bodies to be compofed, metals, being of this 
fort, muft confift of mercury, as ‘well as of 
falt and fulphur; and confequently muft afford 
it upon the analyfis of the body into its three 
primordial ingredients. But notwithf{tanding 
all this, the problem feems to me difficult e- 
notigh to be refolved, partly becaufe fppofing, 
that there be true metalline mercuries pre- 
patable by chymifts, they very ftudioufly con- 
ceal the ways of preparation; and partly, be- 
caufe as it is very difficult to obtain any of the 
faétitious mercurjes, wherewith to make fuch 
lu¢riferous trials, as a naturalift would defien ; 
fo thofe few authors, that affirm themfelves to 
have poffefied fuch mercuries, have piven us 
but an exceeding Jame and deféétive account 
of therh, not mentioning, tholé particulars, 
which are moft proper and defirablé, m order 
to the paffing a right judgment about them. 
I pretend not therefore to anfwet your quef~ 
tion otherwife than conjecturally, tul I thall be 
better furnifhed with matters of faét. But in 
the mean while, that I may comply with your 
curiofity, as much as I fafely'can, f fhall con- 
fefs to you, that for the prefent I am, by as 
mitch information as yet I have had, inclined 
to think, that the mercuries obtained from 
tiretals do not clearly appear to have been pre- 
exiftentin them, and only feparated from them 
by the artift, but that I think, that at leaft fome 
of them tay be rathér fluid magifteries of 
meétats; than their extraéted principles. ‘One 
of the mroft obvious things, that fuggefted 
this fufpicion to me, was, that whilff “fome 
metals, as tin and Jead, are in fufion, they 
would, to one, that fhould not know of their 
being melted, appear to be many. parcels of 
mercury ; fince like it they are fluid and pon- 
derous, and ftick not to crucibles, or ftones, 
bricks, or almoft any other bodies, except 
fome metalline ones, divers of which they will 
eafily pierce into, as quickfilver doés into filver 
or gold; fo that if the fluidity of thefe metals 
were perrhanent, they might pafs for mercuries. 
And if in the moon and fome of the other ftars, 
as there are mountains, fo there are metalline 
mines, 
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mines, in café-the heat of thé climate or of the 
foil fhould keep them ‘conftantly in fuch a de- 


eree of heat, as we here find fufficient to melt . 


lead (which wé know needs not be very intenfe) 
thefe metals would ‘there emulate the nature of 
mercuries, as I have learned from travellers, that 
in-divers parts df the torrid zone, what would 
here be butter; 1s flutd'-as well as unctuous like 
oil, and is fold like other tighors;'by meafire, 
not by weight. ‘And'an inguiftive man, whois 
a fcholar as well as a traveller, -affared me, that 
whilft he was in fome parts of the Judies, he fur- 
nifhed himfelf with fome liquid fubftances af- 
forded by wounded ‘plants; that as foon as he 
carne near Furope, and not before, turned ints 
confiftent and pulverable bodies; it did not 
therefore feem to me impoffible, that the pier- 
cing falts, and other fuubtile bodies, employed by 
artifts about the mercurification (as fome ftyle 
if} of metals; may either by the agility of 
their own nature, or by fo alfeting the fhapes; 
and loofing the Wwonted cohefion of the métal- 
liné corpufcles, bring them to: have fucha tex- 
ture and fuch pores, as may enable the ethereal 
fubftance, whereto fo many  othér bodies owe 
their fluidity, to agitate them. T'hefe caufes, 
I fay, or fome other, that may be propofed; 
may poffibly keep the prepared metal fluid; 
as we fee; that though camphire be a confif- 
tent and touphbedy, yet fome nitrous fpirits 
of aqua fortis will'cafily penetrate it, and may 
be'brought to ftay fo long with ir, ‘that I have, 
forcuriofitytake, keptthe camphirefeveral years 
without lofs of its fluidity, which I found that 
this kind of liqudt would retain, though for 
trial-fake I expofed it to intenfe degrees of cold; 
fach as would ftteze divers other liquors. 
Nor did it to me feem impoffible, that a {mall 
quantity of appropriated additameht might fuf- 
fice to put a metal into a ftate of fluidity ; for 
fince we fee, that the vapour'of lead can arreft 
quickfilver, and make 'it a’ confiltent bod; 
and fince Helmont affures us *, that the liquor 
dkahelt beg once abftratted from. running 
mercury, dephives dr, ‘and that almoft irrecove- 
rably, of its’ fluidity, fo as'te make it pulvera- 
ble; it appears not, why nature or art may not 
beable to fupply ‘fone corpufeles, that may 
expel or difable thofe; that keep a metal in the 
fofta of a fluid bodys; and ‘efpecially fince, as 
I. have elfewhere f4ewn, the matter of metals 
themifelves may {at feaft fometiines) have beet 
a Wiguor, or fome other fluid body. 

ANOTHER reafon,that induced mé to fufpec&; 
that the mercuries of metals and minerals are 
NOt, -as it is prefuméd, merely extracted pritac 
ciplés or ingredients, was, that I have obferved 
a Sreater diffimilitude between mercuries all 
of them quick, and furnifhed with all, that is 
requifite to niake them pafS for true mercuties| 
than will con¥port with the fuppofition, that 
they: are fimple and primordial bodies, barely 
extricated from the others, with which they 
were at firft comtmixed. Burt this argument 
being the fubjett -of an entire} though fhort, 
difeourfe, (of the diffimilitude of funning mer- 
cury) I need not milatee on ‘it in this place. 


of MERCURY. 


Ir did alfo ftrengthen my fufpicion to con- 
fider, that the chymifts, that talk;,of. the mer- 
curies they haye drawn from metals, are not 
wont to tell ys, what other ingredients they 
obtained by their fuppofed analytes, which jleft 
me dubious, whether they:obtained any falt and 
Sulphur, or not; and of what nature thefe fub- 
{tances were, that they did-abtain. | For if thefe 
were not true falt and fulphur, the genuineness 
of the analyfis might be queftioned; becaufe it 
may be. alledged, that the chymical operation 
and the additament turning fome parts of; the 
metal into decampounded bodies, which mutt 
be acknowledged not to have been (in {iich) 
forms pre-exiftent in-them;, may alfo have by 
change of texture turned fome ‘other parts of 
the metal into, the form of mercury. 

To the foregoing confiderations, afforded 
me chiefly by the nature of the thing, I fhall, 
for the fake of thofe, that. are moved by the 
authority of adept philofgphers, as they call 
them, add that, which among them ought to 
pais for a proof fron, experience. For Ray- 
mund Lully, whom 1 take to be ong,of-the great- 
eft chymica]i philofophers;. whofe writings are 
come to iour hands, though in many of his 
other books he {peaks of mercury ina dark 
and allegorical fenie; ‘yerin that excellent little 
tract, which he calls his Clavicula, he deliversa 
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procefs, (whichis not to be wrought with yul- 72% L#- 


gar menftruyms, though they bear the fame 
names with thofe he prefcribes and names) 
from the clofe whereof it feems manifeft, that 
his: defign was not to extract a pre-exiftent 
quickfilver out of the metal prepefed, but 
to turn the metal into quickfilyer; fince he 
orders and directs us to profecute the mer- 
curification, till the obtained quickfilver be 
Equal in we1ht to the filver, that was to be 
tranfmuted. -And partly upon this I have ven- 
tured to :ground the foregoing ‘paradox; that 
the mercuries of bodies ane rather magifteries 
than extradtss: For in this Lyllian procefs, it 
appears not, thatthe mercurial principle was 
extracted from the fajt and fujphur, but rather 
that the body of the metal (without being ana- 
lyzed) was tuned into mercury. And though 
magiftery be a term yaridufly enough employed 
by chymiuts,, and particularly ufed by Parace/- 
Yus to fignify. very different things; yet the 
beft notion L.know of it, and hat, which I And 
authorized even by Paracejfus in fome paflages, 
where he exprbfies himifelf more diftinctly, is, 
that it is aspreparation, wikereby. there is not an 
analyfis made of the body affigned, nor an ex- 
ttaction of thisorthat principle, but the whele, 
or very nearthe whole body, by the help. ef 
fome additament greater or ilefs, is turned in- 
to a body of another kind, As when iron or 
copper by an acid menfiruum, that corrodes 
and affociates:itlelf with: it, is tutned inte vi- 
triol of Mars ior of Venus; and quickfilver 
having a fufficient quantity of aqua fortis ftrong- 
ly abftratted from it, is changed into a red pre- 
cipitate; or by being fublimed up with common 
fulphur, is turned into cinnabar ;- or, to -give 
yet a more:appofite example, when quickfilver 

(which 
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(which is the body we treat of ) is by the lafting 
opération of the fire, without external addita- 
ments, at leaft diftinét trom the igneous parti- 
cles, turned into a red powder, that chymifts 
call Precipitate per fe. 

I Have received credible information, and 
fome proof too, that there is a place in Tran- 
fyloania, where portions of running mercury, 
which, when they fall out of the earth, and lie 
a while in the air, do of themfelves coagulate 
into permanently hard bodies : fo little a dif 
tance hath nature her felf there put between 
the mercurial Auidity, and the folid confiftence 
of the fame portion of matter. So that if fo 
{mall a thing (and perhaps unponderable as 
well as invifible) -as the contaét of the air can 
expel, is able by its prefence to retain a mine- 
ral body in the form of a true running mer- 
cury, as well as by its recefs to leave a folid 
body; I fee not why it fhould be impoffible 
for art, to interclofe fome very minute and 
reftlefs particles, which, by their various and 
inceffant motions, may keep a metalline body 
in the ftate of fluidity, much after fome fuch 
way, as I lately noted, that the fpirits of ni- 
tre did, for whole years together, keep cam- 
phire in the form of a liquid oil. 

Havine now propofed fome ef the con- 
fiderations, that inclined me to think, that 
the mercuries obtained from metals and mine- 
rals may not have been pre-exiftent in them ; 
the impartiality, that, I think, becomes a na- 
turalift, obliges me to take notice alfo of 
thofe things, that occurred to me, in favour 


-ofthe received opinion of the chymitts, in be- 


half of which .I objected to my felf divers 
fpecious arguments. 

Or thefe, the firft was the general confent 
of chymifts, who take it for granted, thar all 
mefals are compofed of mercury as a material 
principle, and commonly more copious, than 
any other ‘conftituent part of thofe bodies ; 
but this being an argument drawn.only from 
authority was of finall weight with me, ina 
controverfy properly determinable by reafon 
and experience. 

2. A Seconp objection was afforded me, 
by many proceffes I had met with in chymifts 


-ooks, to extraét the mercuries, as well as the 


fulphurs and falts of metals. But neither did 
this argument appear to me of any. great mo- 
ment, for moft of thefe proceffes I looked up- 
on as fictitious things; which, if the authors of 
them had taken the pains to try themfelves, 
they would have found not to fucceed in prac: 
tice ; and fearce any of them was fo fkilfully 
framed, as to fatisfy a confidering naturalift, 
in cafe it had fucceeded, that the obtained 
mercury was a pure principle only feparated 
or extraéted from the other ingredients of the 
metals, and not a refult of fome metalline 
parts conjoined with fome parts of the addita- 
ment; as it feemed manifeft enough to me, 
that the fuppofed falts of metals, that are pre- 
tended to be made by fuch preparations, are 
not the principles of. fuch metals, but new con- 
cretions, and indeed not fimple, but decom- 
pounded bodies; as is evident in the falt or 


fugar of lead made with the fpirit of vinegar, 
and in the falt of fteel made with that, or 
other acids. 

2. A Tuirp objection, and of greater 
weight, feemed derivable from this confidera- 
tion, that quickfilver eafily amalgams with 
metals, becaufe of its cognation with the mer- 
curial part thefe bodies abound with: 

4. Anp this argument appeared capable of 
being ftrengthened by a more confiderable one ;, 
which is, that the gravity of the metals is fuch, 
as cannot reafonably be deduced from any other 
caufe, than an abundance of the mercurial prin- 
ciple, there being no other bodies (known to 
us) befides quickfilver, that are near fo ponde- 
rous as metals. 

Tuese two objections I thought fit to 
couch together, to be able, in fewer words, to 
anfwer them both: I confidered then, that 
amalgamation being, in effect, but a kind of 
diffolution of metals in a menftruum or fluid 
body ; (for fuch mercuryis,in reference to them ) 
there is no neceffity, that the folvent fhould 
find in the metal a copious ingredient juft of 
its own nature; for diffolution depends not 
fo much upon the pretended cognation be- 
tween the folvent and the body it is to work 
on, as upon the congruity, as to fize and fi- 
gure, between the pores of the latter and the 
corpufcles of the former; as may appear -by 
the folution of ivoty and hartfhorn (which 
belong to the animal kingdom) that may be 
made with aqua fortis; and by that, which I. 
have elfewhere fhewn may be made of zink, 
and even of copper, by the fpirit of vinegar, 
the urinous {pirit of fal armoniac, and {pirit 
of vitriol feparately imployed; though the 
firft of them be a menftruum drawn from 2 
vegetable, the fecond from an animal, the 
third from a mineral fubftance.. And as for 
amalgamations themfelves, I obferve, that the 
facility mercury finds in joining with a metal, 
does not barely depend upon the plenty of the 
mercurial ingredient, contained in the metal ; at 
leaft if the greater ponderofity, or {pecifick 
gravity of the metal depend upon the copiouf- 
nefs of the fame mercurial principle, or ingre- 
dient, ds the fourth objection fuppofeth: for we 
find by experience, that mercury will far more 
eafily amalgam with tin than with copper, 
which, yet, is much more heavy than it; nay, 
than with filver, which is a good deal heavier, 
(in fpecie) than copper; and is by chymifts 
prefumed to be much nearer of kin tg mer- 
cury than is tin. To which I fhall add, that 
although Mars be fpecificably heavier than tin, 
yet itis far from being more eafily amalgama- 
ble with mercury ; that though tin will readily 
admit this mineral liquor, without the help of 
heat, there is no way vulgarly known to chy- 
mifts to make an immediate amalgam between 
mercury and Mars, So that one of the two 
objections, I lately joined together, mutt be: 
declined; fince by the trials 1 have purpofely 
made, it appears, that either the difpofition of 
metals to amalgamate with mercury does not 
barely depend upon the fuppofed plenty of 
mercury contained in the metal; or elfe that 
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the greatnefs of the {pecifick gravity does not 
depend upon the more plentiful participation 
of that mercurial ingredient. Although the 
fourth objeétion be built upon a fuppofition, 
that the great ponderoufnefs of metals, in com- 
parifon of other bodies, can proceed from no 
other caufe than the great quantity of mer- 
cury they contain; I confidered too, that it 
might be juftly demanded, whence mer- 
cury it felf, as well as whence metals, derive 
their great ponderofity; and J fee not, why it 
may not be faid, that both the one and the 
other own it to the folidity, andclofe order, 
of the corpufcles they confift of; to which qua- 
lification it is not effential, that the portion of 
matter endued with them be in a ftate of 
fluidity, rather than in one of confiftence: as 
on the contrary we fee, that gold and lead are 
exceeding ponderous bodies, as well when 
they are in fufion, as when they are cold and 
hard; and fo in quickfilver, as well in its 
wonted and liquid form, as when it 1s coagula- 
ted, as chymifts fuppofe, by the vapour of lead. 

Bur this will be fomewhat further cleared 
in what I fhall fay tothe fifth and laft objecti- 
on, that my thoughts fuggefted to me, and 
which philofophicalcandour forbids meto con- 
ceal; though I find it eafier to be propofed 
than anfwered. It may be then alledged in 
the fifth place; that the mercuries of metals 
muft needs be but partial principles of them, 
fince quickfilver being confeffedly heavier than 
either the fulphureous or faline principle, and 
being fpecifically heavier, than almoft any me- 
tal it felf; the gravity of a metal cannot rea- 
fonably be fuppofed to proceed from the whole 
body of the metal, but only from fome one 
ingredient heavier in {pecie than the reft, and, 
than the metal it felf. And this ingredient or 
principle can be no other, than the moft pon- 
derous body, mercury. 

Tuis difficulty, I confefs, does keep me 
yet in fome fufpence, till I have further oppor- 
tunity, to make fuch trials, as I think proper 
toclear it. Yet in the mean time, I fhall offer 
fome few things, which perhaps may leffen it, 
if not quite remove it. 

I} ConsrpER then, that there is no neceffi- 
ty to fuppofe, that metals, of what denomina- 
tion foever, as tin, iron, or filver, gold, are bo- 
dies perfectly homogeneous, though they feem 
fuch to our eyes. This fuppofition I elfe- 
where purpofely difcourfe of, but in this place 
I need not fpend time about it.; fince the chy- 
mifts (who are thofe I now reafon with) do 
not only allow, but teach it, fince they will 
have metals as well as other mixt bodies to 
confift of three hypoftatical principles, where- 
of mercury is one, although it muft be much 
heavier in fpecie, than either the falt or the 
fulphur it is blended with ; becaufe it is from 
the participation of that ingredient, that they 
derive the great ponderouinefs, which metals 
have, in comparifon of other bodies. 

Ann to this granted fuppofition, I fee not 
why it fhould be abfurd, to add this other, 
that the more folid and heavy particles or cor- 
pufcles of metal may lie in it, not in the 
form of fluid or mercurial, but confiftent parts, 
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and that thefe may be more difpofed thari 
the reft, to be brought by chymical addita- 
ments and the operation of the fire into the 
form of a running mercury. Nor ought it to 
be judged incredible, that the fore-mentioned 
folid portion of the metal fhould be more 
ponderous than quickfilver, fince, as I have 
often tried, gold, though a confiftent body, 
is far heavier than quickfilver, to the bare 
participation whereof gold cannot owe its fpe- 
cifick gravity. 

Ir this hypothefis be admitted, it will be 
eafy to give an account, how the mercury of a 
metal may be heavier in {pecie (that is, bulk 
for bulk) than the metal that afforded it; for 
the difficulty is eafily refolved, by faying, that 
the folid parts, which by the chymical opera- 
tion are reduced into the form of quickfilver, 
were far more ponderous in kind, than the 
other parts of the metal, which being alfo af- 
fociated with them, did, by their comparative 
lightnefs, make the entire metal lefs heavy (if 
the bulks be equalled) than an aggregate or 
convention of all the folid parts alone would 
have been. Which may be. uluftrated by 
what I have heedfully obferved, of the decre- 
ment of fpecifick gravity, fuftained by quick- 
filver, when it is united by fublimation either 
with fulphur into cinnabar, or with falts in cor- 
rofive fublimate. 

But I muft not diffemble, that againft the 
foregoing difcourfe there occurr’d to me a 
couple of arguments (that I have not met with 
amongft chymifts) whereof the latter is very 
confiderable. For I forefaw it might be al- 
ledged, firft, that the mercuries of metals be- 
ing in a liquid form, could not well be fup- 
pofed to be fo clofe and ponderous bodies, 
as our hypothefis requires: and next, that we. 
our felves admit an experiment of Raymund 
Lully, whereby he pretends to reduce the 
whole body of filver into mercury, which is a 
heavier fubftance than filver; and in this cafe 
we cannot have recourfe to this anfwer, that 
the corpufcles, which affume the form of mer- 
cury, were far more ponderous, than the o- 
thers, that concurred with them to eompofe 
the metal. 

Tus twofold objection I do not pretend 
to anfwer at once, but may perhaps enervate 
it by degrees. 

Awp firft, though it be very poffible, that 
a pretty quantity of additament may be em- 
ployed about the mercurification (to fpeak in 
the chymifts language) of a metal, yet there 
fhall really and finally adhere to the metalline 
parts, but a very {mall proportion of addita- 
ment, that will continue with them, and keep 
them in a mercurial flux. And it may ap- 
pear the more credible, that a very {mall quan- 
tity of additional matter may have a very 
great ftroke in altering the confiftence of that, 
which is obtained from a metal, as its moft 
ponderous portion, if you confider with me, 
that the bare acceffion of igneous particles, is 
able in time, to turn running mercury into 
that red powder, which chymifts call Precipitate 
per fe: and I have found by trials purpofely 
made, and elfewhere related, that this powder 
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without any further'additament may be.reduced 
into running mercury, Nor muft I pretermit, 
on this occafion, a notable paffage I remember 
to have met with in He/mont,, who relates, that 
by the abftraction of the liquor alkahett (which 
is wont to come all over in diftillation from 
common quickfilver) he did quite deprive it 
of its fluidity, and turned it into a confiftent 
body, and even intoa fixed one; whereby you 
may fee how little a quantity of matter will ferve 
to change the confiftence of a body of a mer- 
curial nature. — 

Besipes that, a fluid form does not always 
argue the lightnefs of the body, that it 1s found 
in, fince it may confift of particles fo folid 
and fo numerous, that, notwithftanding their 
inteftine motion, the body they compofe may 
be very ponderous: as may appear by red-hot 
iron, melted lead, and, which is an inftance 
appofite to our purpofe, in common quickfil- 
ver, which though fluid is heavier than any 
known body in the world, gold excepted. 

Bur I confider farther, that though the folid 
portion of a metal retain more of the addita~ 
ments imployed to bring it into the form of 
mercury, than it can be proved to contain ; 
yet this difadvantage may be compenfated by 
the new difpofition of parts, that the mercuri- 
fied portion acquires by the operation, that 
turns it into a liquor, and may be fuppofed to 
bring the parts to a clofer, or otherwife a more 
expedient order than they were in before: as 
ice when thawed takes up lefs room in the 
form of water, than it did before it became a 
liquor. I fee no impoffibility, that the fpeci- 
fick gravity of metalline bodies may be increafed 
or diminifhed by fuch {mall proportions of ad- 
ditaments, as do not at all confiderably add 
to their abfolute gravity. This the chymifts 
ought not to deny, ‘if they confider what them- 
felves gtant of the efficacy of what they call 
the philofophers ftorie, whereof they tell us, 
that one grain, if it be of a nobler order or de+ 
éreé, may tranfmute a whole pound of quick- 
filver into perfect gold; and confequéntly the 
fpecifick pravity of a’ metal is notably changed 
by an additament; which (according to the 
differing pounds ufed in feveral countries) a- 
mounts not perhaps to the fixth or feventh 
thoufandth patt of its weight. Befides, the 
tranfmuting powder being a compounded body, 
whéreof but part is gold, may probably be 
fappoféd to be more light in fpecte than the 
metal, that by addition of it is produced; which 
being pute géld, is the ponderoufeft body yet 
known to us. And to confirm the argument, 
I fhall add, that there is a way, though I pre- 
tend not to knoW it, of making a metal far 
tighter in fpecie, than it naturally is, by the 
addition of lefs than ahundredth patt of its 
weight, as experience has ‘convinced me. 

' WHEREFORE to Come now to the grand ob- 
jeGtion furnithed by Zadly’s lateby-mentioned ex- 
periment, it will not prefently follow, that if 
the whole body of a metal be brought into a 
Mercurial form, this mereury will fwallow up 
and deftroy our hypothefis: for though I grant, 
that, in this café, it cannot be faid, asin the 
former cafes (wherein @ part only of the metal 
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is mercurified,) it may be, that the obtained 
quickfilver conlifts of the more folid and ponde- 
rous parts of the metal; yet it may be ftull faid, 
that, foraught we know, the mercury, produced 
by the reduétion of the whole metal into a fluid 
form, may be fpecifically lighter than common 
mercury, and fo cannot be neceflarily concluded. 
to be fpecifically heavier thin the metal, that atf- 
fordedit. [lately imployed the words, for aught 
we know, becaufe we are now uponthe cate, 
wherein philofophical candour invited me to ac- 
knowledge, that I wanted further trials to give 
my felf tull fatisfaétion: for alchough I have 
had portions of the mercuries of more than one 
or two metals, yet it wasbut in fmall quantities ; 
fo that the other trials, I had the curtofity to 
make with them, kept nie from examining 
their fpecifick gravity, and from finding by an 
hydrottatical way, that I haveelfewheredeclared, 
whether they were not lighter in fpecie than 
inferiour metals, and coniequently than com- 
mon mercury. For that quickfilver may be 
{pecifically lighter than the metal that affords 
it, I think the chymifts cannot reafonably re- 
fufe to grant; fince they allow, that running 
mercury may be obtained from gold, and tell 
us great matters of it, becaufe of its proceed- 
ing from fo noble a body. Now if this golden 
mercury be faid, becaufe of the fuppofed re- 
femblance of all mercuries, to be of the fame 
fpecifick weight with common. quickfilver, 
then I have a notable inftance of a mercury, 
that is confiderably lighter. in fpecie, than the 
metal, that afforded it. And therefore, till ex- 
perience have manifefted the contrary, it will 
not be abfurd to prefume, thar the mercuries 
of other metals may likewife be lighter in fpe- 
cie, than the tefpedtive bodies, from which they: 
were obtained: but ifit be faid, that this golden 
mercury thay perhaps be as ponderous as gold 
itfelf, or even more, then itis plain, that it is 
poffible for a metalline body, _ notwithftanding 
its being reduced into the form of a fluid, to 
be equiponderant-to the metal, that afforded it. 
And that I may not feem to argue altogether 
from the conceffions the chymifts ought to 
make, I will add, by way of confirmation, a 
couple of things, that perhaps you will think 
fomewhat ftrange. Whereof the former 1S, 
that it is poffible for a metalline body to refem- 
ble another in all the manifeft qualities, where- 
by artifts are wont to examine them, and-yet 
they differ much from it in fpecifick gravity : 
as I had once opportunity to obferve in a me- 
tal, that was not ohly white (within and with= 
out) like filver, and very malleable, but did, 
when. I purpofely examined it, endure cupel- 
lation, and paffed for, and was reputed by a 
very emineni artift, that fent it me to examine, 
to be good filver in all proofs; and yet this 
metal I found by hydreftatical trials to be 
much lighter in fpecie, than common filver. 
And if the famous perfon, that fent it me, was 
not miftaken, (for fo I muft not think he 
would knowingly mifinform me,) this odd 
metal may yield mea notable inftance to my 
prefent purpofe, fince he affirmed this metal 
to be made without the addition of any metal- 
line body of quickflver ; whieh, if this be fo, 
mult, 
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muft, by a change of texture, have made a 
confiderable lofs of its fpecifick gravity. But 
to proceed to my fécond inftance, which will 
be yet more oppofite; I fhall add, that once I 
had a mercury, which amongft other remark- 
able properties, that belong not to this argu- 
ment, had a very ftrange one; namely, that 
it was confiderably heavier in fpecie than com- 
mon mercury (as I found and fhewed to a 
great virtuofo by hydroftatical trial,) though 
it was made of a body no heavier than common 
mercury, and by the help of additaments, which 
were much lighter than common mercury. 
And this was fo far from being a more grofs 
and fluggifh kind of quickfilver than the ordi- 
nary, that it looked very fine, and was very 
agile, and had, before Iexaminedit, been more 
than once diftilled. By this it may appear, 
that from hence, that a@ body is in a mercurial 
form, we cannot fafely determine what degree 
of fpecifick gravity it has. For fince by this 
laft example it appears, that a fort of quick- 
filver may be far more ponderous than com- 
mon quickfilver; it feems not unreafonable, 
that a fort of quickfilver may be far lighter than 
common mercury, and fo perhaps lighter than 
the metals, that were reduced into that form: 
it being far lefs likely, that the former fhould 
be produced than the latter, in regard there 
is but one mineral body in the world, that we 
Jenow of, at all heavier than common quickfil- 
ver; whereas there are many of thofe, that are 
capable of being affociated with it, that are far 
lighter than it. 

Burt, as I intimated above, I am unwilling 
to {peak fo pofitively about this matter as I 
might do, if I had opportunity to make the 
trials I would with the mercuries of bodies : 
only thus much I fhall venture to fay, that, 
for aught yet appears, the argument, I have 
been anfwering all this while, is not cogent, 
fince it is. built upon a {uppofition, that the 
mercuries afforded by metals and minerals 
muft be of the fame weight with common 
mercury ; whichis not only a prooflefs affer- 
tion, but repugnant to the experiment lately 
mentioned of the diftilled mercury, that was 
heavier than common mercury, and to the 
prefiumption. derived thence, that there may be 
bodies, im a mercurial form, more light in 
fpecie than common mercury. And whatever 
becomes of the opinion I incline to; the argu- 
ment I have been examining of the chymitts, 
may be invalidated by what Ihave faid, where 
I took notice of the notable excefs of ponde- 
rofity, that pure gold has in regard of com- 
mon quickfilver : for by that inftance it plain- 
ly appears, that it is not to the participation 
of common. mercury, that metals muft necef- 
farily owe their great) ponderofity, but that 
nature (and art too) may contrive the pares 
of a body into foiclofe an.order, as to make 
that body (whether folid or fluid) more pon- 
derous, bulk for bulk, than common quick- 
filver it felf. 

Havinc now difpatched what I intended 
to fay in the foregoing difcourfe, it remains, 
that I perform the promife J made, of adding 
the ways of mercurification (as chymifts fpeak) 


of MERCURY. 


above referred to, as delivered by Paracel/us, 
Helmont, and Lully: about which J muft give 
you this advertifement, that befides the obfcu- 
rities, and: imperfections, that a moderate de- 
gree of attention may enable you to difcover 
in thefe proceffes, underftood in the literal 
fenfe, there are, if 1 much miftake not, fome 
affected equivocations in terms, that feem very 
plain, and free from fufpicion of ambiguity. 
As for inftance, though the word: /a/ armonia- 
cum feem to be of this fort, yet amongft 
Hermetick philofophers it often fignifes, not 
common fal armoniac, which is far from be- 
ing able to perform the effects they afcribe to 
theirs, but a very differing and much more no- 
ble and operative thing; which, becaufe it may 
be fublimed like common fal armoniac, they are 
pleafed to call by that name. And though fome- 
times they give it the title of /a/ armoniacum 
philofopborum, yet oftentimes they omit the 
difcriminating epithet, efpecially in philofophi- 
cal proceffes, (that is, fuch as thofe, wherein 
they deliver their higher areana,) of which 
fort are many of Paracelfus’s procefies, and 
more (not to fay moft), of Luily’s. What is 
meant by :/al armoniacum philofophorum, \ think 
it needlefs to tell you here, (but may perchance 
doit on another occafion ;) fince that compo- 
fition requires an ingredient, that neither of us 
is furnifhed with, and that you cannot pro- 
cure. ‘There may be other ambiguities in the 
following proceffés, that will not be eafily dif- 
covered, but by fuch as are verfed in the myfte- 
rious language, which fome would call cant- 
ing, of the Hermetick philofophers. But, 1 
think, I have faid enough already to fhew, that 
the annexed proceffes are fit to confirm, what 
is delivered upon the firft Propofition of the 
foregoing difcourfe; and therefore without of- 
fering to explain them, I fhall fubjoin them 
in the proper terms of the refpective authors. 


Ratio extrahbendi ex omnibus metallis mer- 
curium Paracelfica. 


Hec extraétio: (fcilicet mercurii ex metallis) fit 
per aquam mercurialem, que nec Foannt 
de Rupefcifja, nec aliis, quicquid etiam jacti- 
tent, cognita fuit. Ideoque diligenter eft 
cognofcenda, & indefeffo labore tra¢tanda. 
Hoc ‘ergo pacto paretur dicta aqua mer- 
curialis. 

R. tii. Mercurit fublimati fepties per vitrio- 

lum, fal nitri, & alumen. 


NALIS armoniaci, ter a fale fublimati & 
clari €P albi i. Trita fimul &8 alcohzata 
fublima in fublimatorio per arenam, boris 9. 
Ubi refrimerit, fublimatum cuim penna detrabito, 
EF cum veliquo fublima, ut prius. Hane opera- 
tionem quater repéte, donec amplius non fublime- 
tur, €F in fundo maffa nigra wianeat, inflar cera, 
fluens. Refrigeratam exime, &F tritam rurifas 
in patina vitrea fepius cum falis armoniaci aqua, 
f: autem praparata, imbibe, & fua {ponte coagn- 
latam rurfus imbibe &8 ficca, ad 9. feu 10. ufque 
Vices, donee fere non ulterius coaguletur, Tritum 
fubtiliter fupra marmor in loco bumido folve in 
oleum pulchram, quod rettificabis per diftéllatio- 
nem in cineribus,ab omnibus fecibus &S refidentia. 
Hane 
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Hance aqdam omnium facile principem diligenter 
affervabis, cujus & unc, viii, & impone laminas 
opt. folis ac lune, optimé mundatas, pondere unc. 
if. vitro claufo repone ad digeftionem in cineres 
calidos horis 8. Corpus tuum videbis in fundo 
vafis tranfmutatum in fubtilem vaporem feu mer- 
curium. Faéta folutione totius aque mercurialts 
per alembicum lento igne a prima materia fubl- 
mando fepara, &F in vitreo vafculo diligenter aj- 
fervato. Habebis boc patto veriffimum mercuri- 
un corporis. Paracelfus in Man. de lapide Phi- 
lofophorum. ve . 
Sensr (fays he) cruditatem Saturni, pinguedine 
fixorum falium folubilem, folo quandoque signe 
carptim delebilem, ficque dividi compofiti partes, 
crudumque argentum vivum currere permittit. 
Sulphur fugitivum fuperans in Saturno trabere 
ad volatum, fixum, infeparatiliter juncium. Qyod- 
que expediet imprimis Saturni fublimatio, Cujus 
expreffione nulla eft elevati ad refidens coloris aut 
fubjtantie differentia. Unde etiam caloris, fi- 
“fionis, €9 mollitiei caufis, poft calcinationes & re- 
daétiones, refiduis medullitus, fine igne fuftonem, 
folitamque mollitiem minimé refutat, Helmon- 
tius, in Poteft. medicaminum. num. 40. 


Extraétio mercurii 4 corpore perfecto. 


EC. unc.i. calcis lune appellate, calcine- 

tur modo quo dicitur in fine naftri magifterit 
operis, que quidem calx teratur fuper porfidum 
in pulverem fubtilem, quem pu'verem imbiberts 
bis, ter, quater in die, cum optimo oleo tartari, 
fatto eo modo, quo dicetur in fine nofirt, deficcando 
ad folem quoufque dita calx abforbuerit de dxéto 
oleo 4.aut 5 partes, plus quam fuit ipfa calx, 
terendo femper Juper porfidum, ut dittum of, & 
in fine bene deficcetur calx, ut bené pofit in pul- 
verem redigi. Et quando fuerit bene pulvert- 
zata, ponatur in metreto cum collo longo. Ponatis 
de noftro menftruali fatenti, fatto de duabus par- 
tibus vitrioli rubei, &F una falis petra, ( pre- 
ditium menftruum prius diftilletur fepties, &S bene 
rectificetur, feparando feces terrefires in tantum, 
quod praeditium menjtruale fit totum effentiale. 
Deinde lutetur bené metretum,  ponatur ad 
ignem cinerum, cum parvo igne carbonum, quo- 
nfque videris materiam bullire 9 diffolvi. Deinde 
fic fupra cineres diftilla, donec amiferit menftru- 
um, €S materia fuerit frigida totaliter : eum fri- 
gidum fuerit, vas aperiatur, (F materia, que 
frigida eft, ponatur in alio vafe bene mundo, cum 
fua cappa bene lutata ad furnum fupra cineres, 
ES luto bene deficcato, fiat ignis paulatim in prin- 
cipio, quoufque totam recipias aquam ipftus. 
Poftea augeatur .ignis, quoufque materia bene 
fuerit deficeata, &F fpiritus fatentes fint ad cap- 
pam, €F in receptorio jam exaltati, Et dum tale 
Signum videbis apparere, dimittatur vas infrigi- 
dari, ignem minuendo, Et poft refrigerationem 
vafis, extrabatur materia, & in pulverem fub- 
tiliffiimum redigatur fuper porfidum; ita quod 
pulvis fit impalpabilis, qui ponatur in vafe terreo 
bene colto &F bene vitreato. Et poft ponatur 
Juper ditium pulverem de aqua communi bulliente, 
movendo femper cum baculo mundo materiam, 
ufgue materia fuerit [pifja ficut finapi. Et move 
dictam falfam cum baculo, quoufque videris ap- 
parere grana mercurii é corpore, (SF quod vobis 


appareat quantitas magna predifti mercurii Vivi, 
Jecundum quod pofueris de corpore perfecto, id eft, 
de luna, & dum habueris magnam quentitatem, 
interim projice defuper aquam bullientem ; 68 tan- 
dem movendo, quoad tota materia refolvatur in 
materiam fimilem argento vivo vulgari, tollantur 
terrefireitates cum aqua frigida, {9 deficcetur 
per pannum x poftea tranfeat per corium, &F vi- 
debis mirabilia, Lullis in Clavicula, Cap. 2. 


Of the diffimilitude of running mercury. 
Bi: ORE I undertake to give you my 


opinion about your queftion, I mutt 
crave leave to ftate it fomewhat more clearly, 
by propounding it thus: whether all ‘the 
bodies, that in the fhops, and among chymifts, 
pafs for true running mercuries, are homoge- 
neous; or fo much of one and the fame na- 
ture, that the feveral portions of fuch mercu- 
ries are but numerically different? Now to the 
queftion thus ftated, the fear of feeming to 
maintain a paradox, by diffenting from the 
generality of chymifts, as well as naturalifts, 
(who are wont to employ indifcriminately all 
running mercuries mot manifeftly adulterated) 
will not keep me from returning a negative an- 
{wer. 

Anp though it were not over difficult for 
me to give you the reafons of my opinion, 
drawn up into method, and refer feveral in- 
{tances I fhall produce, fome to the depuration 
of quickfilver, fome to the impregnation of it, 
fome to the co¢tion, and others to two, or all 
thefe ways of altering it; yet I fhall rather pre- 
fent you with them, by way of loofe obferva- 
tions, becaufe I prefume that freedom will not 
be unacceptable to you, as it will allow me, 
to give you fome few, but uncommon notices 
and hints about fuch noble fubjects as prepared 
mercuries. 

1. In the firft place, then, it may be ob- 
ferved, that arunning mercury may be brought 
to differ from common quickfilver by depura- 
tion: for there are in moft mercuries either 
recrementitious particles, or at leaft fome 
loofe adherencies, that are feparable from the 
reft of the body; and which being feparated, 
the mercury becomes more homogeneous or 
clean, than it was before this external depura- 
tion, (for fo Icall it, to diftinguih it from ano- 
ther, that 1s internal) that is ufually made, by 
grinding and wafhing mercury very well with 
falt and vinegar, (for which purpofe, I alfo 
fometimes ufe fpirit of wine) which one may 
not unfrequently fee fomewhat fouled, by what 
it carries off from the mercury, which is alfo 
fometimes attempted to be purified by the 
more laborious way of diftillation; which, 
though in fome cafes infufficient, (as I fhall 
fhew anon) is in fome others yery convenient ; 
whereto fome artifts add other probable means, 
tending to the fame purpofe. So that I do 
not wonder to find, that divers philofophical 
Spagyrifts themfelves, before they proceed to 
more intimate preparations of mercury, order 
it to be feveral times previoufly incorporated 
and fublimed with acid falts or fulphurs, and 
then revived with alkalies. Since without exa- 
mining their grounds it may be faid, according 
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to mechanical principles, that by diligent com- 
mixtures the mercury is divided into exceed- 
ingly minute, if not invifible globules, or fuch 
like parts; and by this great comminution, it 
acquires far more of furface than it had before, 
by which means a great multitude of feparable 
parts come to be touched, almoft of every 
fide, by the falts or fulphurs, to which by this 
means, when the quickfilver is driven from 
them in the revivification, it is probable, that 
very many of them ftick, that were not fuper- 
ficial, when all thefe globules made up but one 
mercurial mafs. And it is poffible too, that 
the alkalies employed to revive the quickfilver, 
may help totear off from it fomie of the fe- 
culent particles, which the chymifts would de- 
fire to have it freed from. And here, let me 
advertife you upon the by, that there is no ne- 
ceffity to have recourfe to falt of tartar or quick- 
lime, or fuch like alkalies for the reviving of 
quickfilver : and therefore when I would, with 
eafe, obtain a clean and active mercury for 
fome purpofes, I do not employ acid and then 
alcalizate falts, but mix very well common 
cinnabar finely powdered with a double weight, 
or at Ieaft, an equal weight of filings of iron, 
or fteel. For thefebeing diftilled together in 
a low retort with a fmart fire, the fulphur of 
the cinnabar will taften upon the filings, and 
let the mercury come over fair and vivid, and 
perhaps fomewhat impregnated with a martial 
vertue, upon whofe fcore it may be better, than 
if it had been prepared by mere depuration. 

2. Anp this leads me to the mention of 
another way of diverfifying mercury, which 
is by impregnation, either corporeal, or {piri- 
tual, (if for diftinétion fake I may fo call them.) 
But the impregnation being a comprehenfive 
way, divers particular methods may, after a 
manner, be referred to it: yet becaufe the true 
grounds of fuch references are fometimes hard 
enough to be affigned, at leaft in few words, 
I fhall allow my felf, without fcrupuloufly re- 
garding them, to proceed in my free obfervations. 

3. THe nexe thing then, upon whofe ac- 
count a running mercury may come to differ 
from common quickfilver, is a fpiritual impreg- 
nation. By mercury fpiritually impregnated 
I mean that, with which fome fubtile parts of 
another body are fo intimately affociated and 
united, that not only the additament will pafs 
with the mercury, when it is ftrained through 
leather, (though that be the means, by which 
artifts ufually feparate gold itfelf from the mer- 
cury, wherewith it has been amalgamed) but 
will alfo continue with it after diftillation, with- 
out hindering the mercury from being vivid 
enough. I know there are many chymitfts, 
efpecially among the more cautious, that 
look upon quickfilver as fo heteroclite a mine- 
wal, that as no body can faften enough upon ir, 
to alter it intrinfecally, fo it will not admit any 
other body to be affociated with it any thing 
intimately, or permanently. And indeed fince 
we find, that when gold itfelf, with which of 
all bodies whatfoever mercury is believed to 
have the greateft fympathy, may yet be fepa- 
rated from it by ftraining an amalgam of thofe 


two metals through leather, which will tranf- 
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mit the quickfilver, and retain the gold; and 
iffuch an amalgam be diftilled wich a compe- 
tent fire, the mercury will afcend, and leave 
all the gold behind in the retort; fince mercury 
I fay, is fo feparable from gold itlelf, it may 
feem improbable, that it fhould be more inti- 
mately affociated with any other bodies. But 
thele arguments, though ipecious, do not, I con- 
fefs, convince me, who muft not deny, but that 


the corpufcles of fome mineral bodies may be — 


fo well commixt with quickfilver, as to pafs 
with it through the pores of leather, and who 
have found by trial purpofely made (and elfe- 
where related) that quickfilver being in a con- 
venient proportion amalgamed with tin, or 
with lead, and diltilled with a competent fire, 
will maniteftly bring over with it fome of the 
affociated metal; infomuch that not only I have 
found a notable increafe in the weight of the 
diftilled quickfilver, burit wouid both leave a 
tail, as they call it, behind it, when ir moved 
upon a floping glafs, and (which was more) 
when the fluggifh mercury had refted a while, 
it would appear covered over with a kind of 
fcum, mate of the emerging corpuicles of the 
tin, or lead, either of which, efpecially the 
former, is a metal lighter in fpecie than quick- 
filver. Hence it appears, that mercury may 
be fo ftriétly united toa not defpicable pro- 
portion of a grofs and ponderous body, and 
of an ignobler kind, as to carry it along with 
itfelf in diftiJlation; which by this appears not 
to be near fo certain a way, as fome learned 
chymifts think it, to try, whether mercury be 
pure from all adulterating mixtures, and to 
tree it from them, if it had any before. But 
the chief ufe I will make of this experiment is 
this, that fince we fee, that fometimes mercury 
does not refufe even corporal impregnations, 
(as for diftin¢ction fake I call thofe Jately recited) 
it ought not to appear incredible, that it may 
in fome cafes admit fpiritual impregnations, 
and fo intimately affociate with itfelf fome of 
the finer parts of certain metals and minerals, 
as not to part with them, though they be di- 
{tilled, and afterwards perhaps feveral times 
wafhed. This brings into my mind, that I 
had once a diftilled mercury made by an im- 
pregnation of common mercury, a drop or 
globule of which, being evaporated from a 
thin piece of filver, not only feemed to have 
fomewhat penetrated it, but (as I expected) 
left upon it a rugged fubftance apparently 
lighter than the furface of the piece, and of 
a colour very near that of gold, from whofe 
nature perhaps it was not very remote: but 
that common mercury may indeed be {piritu- 
ally impregnated, I have been perfuaded by 
divers effects, that I have tried of fuch im- 
pregnations; and I acknowledge to you, that 
moft of the uncommon mercuries, that I am 
now proceeding to tell you of, have been pre- 
pared after fore fuch manner. 

4. ANOTHER thing, wherein a mercury 
may differ from common quickfilver, is a fa- 
cility to amalgam with gold: for it is known 
to gilders, goldfmiths, and others, that are 
verfed in fuch experiments, that to make ama]- 
gams with gohl and mercury, itis ufual enough 
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to take fix parts of the latter to one of the 
former, and fome take eight or more. Nor 
is fo great a proportion of mercury wont to 
keep them from thinking it requilite to make 
both it and the gold feparably, and confidera- 
bly hot to facjlirate their commuxture, but I 
have divers times had {piritually impregnated 
mercuries with but two parts, of which I 
would prefently make an amalgam with one 
part of the calx, or leaves of gold, and that 
without any other external heat, than that of 
the palm of my hand. Nay, fometimes, for trial 
fake, I have employed but one part of quick- 
filver to make in the palm of my hand a mix- 
ture, wherein the gold was fo far from appear- 
ing, that the colour of the quickfilver was 
not fenfibly fo much as impaired, 

5. Another difference between fome mer- 
curles and thofe that are vulgar, is, that thefe 
being put to calx of gold, though one do at. 
length bring them to mix, (for it is not fo 
eafily done, as men are wont to prefume) yet 
they will noi difclofe any fenfible heat, but the 
mixture, as each of the incorporated ingredi- 
ents was, will to the touch be cold: but 
though I know there are many learned chymitts, 
that leok upon incalefcent mercuries, that is, 
fuch as will grow hot upon their mixing with 
gold, as chymical xoy-entia, or chimzra’s, 
yet they are not competent judges of the pof- 
fibility of things. For I have more than once, 
ora few times, both alone, and in the prefence 
of fome curious perfons, found and evineed, 
that a diftilled mercury may be fo animated, 
that a fingle dram of it, or perhaps a far lefs 
quantity, being mixed barely. with my finger, 
with as much, or perchance half as much, calx 
of gold, would prefently concejve, not anly a 
fenfible, but a very confiderable heat ; infomuch 
that fometimes it would prove offenfiye to the 
ee of my hand, wherein I made the mixture. 

ivers phenomena of this experiment may be 
feen in the author’s little Traét Of the Inca- 
lefcence of Quickfilver with Gold, now extant in 
the PhilofophicalT: ranfactions, Numb.112. And 
I remember, that once being to convince 3 
vety eminent chymift, that there were fuch 
mercuries, as I have been fpeaking of; I took 
a remnant of a certain quickfilver, which J 
intend never to make again, (and of which, 
for the fake of mankind, I refolve not to teach 
the preparation) of whofe difpofition to in- 
calefcence I had fuch an opinion, that though 
we had no calx, nor fo much as filings of gold, 
but only fuch pieces, as he could grofsly prepare 
with a hammer ana a pair of fciflors, I ventured 
to put my mercury to them in a glafs-mortar ; 
and yet notwithftanding thethicknefs and clofe- 
nefs of the beaten metal, and the coldnefs of 
the veffel, the mercury, to the artift’s wonder, 
penetrated the gold, and grew manifeftly hot 
with it. And this faculty of our quickfilver 
was not a tranfient and eafily vanifhing one; 
for I had already kept the mercury by me for 
feveral years. ‘The incalefcent mercuries hi- 
therto mentioned were animated by tedious 
and laborious operations ; but if I had defired 
only to convince gain-fayers, I could have done 
it by a very much fherter way: for though this 


fort of impregnated mercurles be mahy degrees 
inferiour to the forementioned animated mer- 
curies, yet as to incalefcence with gold, I know 
by experience a way, which is indeed hard to 
hit, and requires a dexterous artift, but which, 
when it fucceeds aright, will in an hour, and 
perhaps a lefs time, qualify mercury to grow 
prefently hot with gold. 

6. WHEN an animated mercury is by due 
impregnation qualified to amalgam readily and 
intimately with gold, and penetrated {0 as pre- 
fently to grow hot with it, it is not much to 
be admired, that it fhould alfo differ from 
common mercury, in the being able to carry 
up with it part of the gold, wherewith it was 
fo ftrictly affociated. I know, that many Jearn- 
ed men, and among them divers chymifts 
themfelves, do nor think it credible, that at 
leaft corporal gold fhould be volatilized by 
quickfilver. And indeed that, which is com- 
mon, may be many times diftilled from gold, 
without carrying up any of it; burthis ought 
nat to conclude againft fuch fpiritually impreg- 
nated mercuries, as I Jately mentioned: for 
with a very {mall quantity of one of them I 
have fometimes elevated fo much calx of gald, 
that the infide and neck of the retort were richly 
gilt by the adherent particles of rhat metal, 
which would fometimes ftick fo clofe, as nor 
to be without difficulty feparated from the 
elafs. And [remember too, that having with 
one of thefe noble mercurjes amalgamed about 
half its weight at moft (if I miftake nat) of 
calx of gold, though it did not gild the in- 
fide of the glafs, yet I found, as I expected, 
that the diftilled mercury was manifeftly en- 
ereafed in weight, as well as fomewhat changed 
in colour and confiftence: which experiment 
may be added to thofe, that I forrnerly men- 
tioned, to prove, that quickfilver (duly pre- 
pared) may be corporally impregnated. 

7. In the amalgams made of one of thefe 
fpiritually impregnated mercuries with calx of 
gold, I have fometimes abferved a thing, that 
argues fuch mercuries to be differing from 
common quickfilver ; of whofe amalgams with 
gold fuch an effect has never (that I know) 
been, taken notice of. The phznomenon I 
mean was this; that by diftilling one of thofe 
fubtile amalgams in a retort, a good part of 
the bottom of the veffel, which I have yet by 
me, was left adorned with a very lovely ca- 
lour, almoft like that of turquois ftone, inclining 
towards the colour of gold, and fomewhat 
changeable; and alfo fo clofely faftened to the 
glafs, that it feems to have penetrated into it, 
though this beautiful ftain were left by but a 
very {mall quantity of the amalgam, and. 
though this mixture were diftilled but in a 
moderate fire, fince it was in a fand-furnace- 
Nor is this the only experiment of this kind, 
that I would alledge, fince I elfewhere fmention, 
an amalgam ef gold with an animated mer- 
cury, which being long decoéted, when at 
length by an exceffive fre unfkilfully admi- 
niftred the veffel was unluckily broken, left the 
lower part of the glafs permanently tinged with 
a pure and tranfparent red, thar feemed to me 
to emulate that of a not commen ruby. 

§. ANOTHER 
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8. -AnoTuHer difference I found between 
ordinary quickfilver and fpiritually impregnated 
mercuries, that will perhaps fomewhat furprize 
you. And itds, that though one would ex- 
pect, that amalgams made with mercuries fo 
penetrant, and fo difpofed to adhere clofely to 
gold, fhould make with ir amalgams far more 
eafy than thofe made with ordinary quickfilver 
to be turned into red precipitate, yer I found 
the quite contrary upon trial. For whereas 
chymifts are wont to mention about fix weeks 
as the ufual time, wherein mercury may be pre- 
cipitated even per fe, that is, without addita- 
ment, and allow but a fhorter time to make 
this precipitation, when it is amalgamed with 
gold, (whereby fome of it is detained, and all 
more expofed to the action of the fire:) I have 
had the curiofity to keep an animated mercury 
amalgamed with about a third part of its weight 
of fine gold above twice fix weeks, without 
having fo much as a grain or two of precipitate 
(perhaps not half fo much) that I could perceive, 
though the mercury grew hot with the gold at 
their being mingled, and though the mixture 
were purpofely kept in a good heat capable to 
make quickfilver circulate. Nor did I content 
my felf with one trial, nor with one fort of 
animated mercury, but in above five or fix 
months I obtained not one grain (that I could 
difcern) of precipitate, though the heat was 
fo ftrong, as to carry up many parts of the 
quickfilver, and of the gold with it, to the top 
of the glaffes; nay, in one of them (which was 
a fomewhat odd cafe) the fire was fo violent, 
that the hermetically fealed glaffes beginning 
to melt, the {pirituous matter included in it was 
fo forcibly expanded, as to ftretch the weaker 
fide of the glafs, and give it as it were a bunch, 
yet without breaking it; as I can thew you in 
the glafs it felf, thar I have yet entire by me. 
Nor do fix months make the longeft term, 
that the obftinacy of my curiofity has made me 
keep gold in deco¢tion with animated mercu- 
ries without obtaining a red powder or preci- 
pitate, though in the mean time there were 
produced very pretty vegetations, and fome 
times, which is far more confiderable, odd 
changes of colours, about which it is not here 
neceflary to entertain you; the main drift 
of this obfervation being to give you notice, 
that as far as I have yet tried, the more fubtle 
and richly impregnated mercuries are far lefs 
apt to afford precipitates with gold, than com- 
mon quickfilver is. As if that difpofition to 
be calcined, (as the chymifts are pleafed to 
fpeak) or turned into powder, required the 
prefence of the recrementitious or more fepara- 
ble part of quickfilver, that a chymift would 
perhaps call it fulphur, which was a difcovery 
I could willingly enough have miffed, For I 
confefs, I had fome’ hopé,. as well as intendon, 
to try, whether a precipitate, made withgold 
and fome of thefe noble and richly impregnated 
mercuries, would not prove a nobler Medicine 
than precipitates made with gold, and onl 
common: mescory; chough sven of fotne of 
thefe, whtn dexeroufly prepared: and kepr 
their due:time in decdétion, éxperience invited 
me to have no flight opimion; efpeciatly, 
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if they be exhibited in a juft dole, and accom- 
panitd with a proper additament, by which 
they may be kept from taifing any fiivation, 
and have their operation either altopether or 
almoft totally determined downwards. 

9. Tue laft difference I fhall obfrve be- 
tween fome diftilled mercuries and common 
quickfilver, fhall be their inequality in point 
of {pecifick gravity. I know you will think 
this a paradox ; but I can tell you, that I had 
once the opportunity to examine hydroftatically 
a noble mercury, for the impregnating where- 
of neither corporal gold nor filver was em- 
ployed; and yet having carefully weighed 
this quickfilver in water, according to the 
method J elfewhere teach,in the prefence of a fa- 
mous and very heedful virtuofo, I found it, as 
I had foretold, not only manifeftly, but very 
confiderably heavier in {pécié (that is, bulk for 
bulk) than common quickfilver, though this 
mercury had been féveral times diftilled, and 
by other ways depurated ; which to me feémed 
to argue, that even fpiticual or volatile wold 
(for no vifible gold was employed, and no 
metal but gold is fo heavy as quiclfilver} is a- 
ble to increafe the fpecifick gravity of mercury 
it felf, which, of all the bodies we know, is 
exceeded or equalled in that quality but by one 
alone. And the ponderoufnefs of our lately 
mentionéd mercury fees to me the more 
wonderful, becaufe having by the fame method 
hydroftatically exarnined a mercury, mace af- 
ter a ftrange way, (without common mercury) 
I found it {earce at all to differ in gravity from 
common quickfilver, fince it did not’ weigh 
full fourteeen times as much common water 
of the fame bulk. 

Bur here I thal! obferve to you upon the by, 


that it is not a certain confequerite, to infer, 


that the heavier the mercury is, the more fixe 
it muft bes for I remember, that having been 
once fo unadvifed as to comply with the ear- 
neft folicitations of an inquifitive gentleman, 
that afterward behaved himfelf very ungrate- 
fully and unworthily to me, I pave him in- 
ftructions, how to make an animated mercury, 
which I looked upon as very much of the like 
nature tothe ponderous one, I have beert fpeak- 
ing of, but lefs tedious, and far lef difficult to 
be prepared; and while he found he needed 
my renewed directions, according as new dif- 
ficulties occutred to him, he gave me from 
time to tite ar account of his progrefs ; and 
when he was advanced far in the procefs, he 
informed me, amongft other things, that 
following my direétion in purifying and ani- 
mating his quickfilver, he found it fo altered 
and fubtilized, that he would diftil ic in le& 
than half the time he had formerly employed 
to drive it over, with the like fire and Veffels. 
Tus is what I thought fic to fay at pre- 
fent, about the differences between common 
quickfilver and prepared (but yet running) mer- 
euries. And yet [am content to add two or 
three advertifements, for which, and efpecially 
for the fitft of chem, you will perhaps thaitk 
me, if ever you fhould vigoroully profééuce, fn 
a fpagyrical way, the mote noble for of mer- 
cutial eXperitrients. 
In 
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In the firft place then, I fhall obferve to 
you, that whatever fome learned chymitts, 
and others, teach to the contrary, it is matter 
of fact, that mercuries may be animated or 
fpiritually’ impregnated by more ways than 
one, (not to fay, by more than ‘a few) foas to 
penetrate gold very powerfully, and grow hot 
with it; and it feems to me very probable, 
upon grounds not meerly notional, that the 
differing ways, that are employed to prepare 
thefe animated mercuries, by impregnating 
them with this, or that mineral, or metal, 
may much diverfify their qualities and opera- 
tions, according to the refpeétive natures of 
the bodies they are impregnated with. Nay 
though there feem fo great a diftance between 
quick(filver and vegetable fubftances, yet I have 
feen a mercury, that was prepared by the help 
of vegetables without metals or minerals, which 
was very different from common quickfilver, 
by being more noble than it. 

Tue fecond thing I am to acquaint you 
with, is, that as divers bodies and methods 
may be employed in the preparation of noble 
mercuries, (as I have newly obferved, ) fo it 
feems very probable, that the common met- 
curies fo prepared may have differing, as well 
as noble qualities and ufes, not only in refpect 
of alchymy, but of medicines as being fitted 
to have potent operations, as well upon human 
bodies, as the more ftubborn ones of metals 
and minerals. I am not indeed at all forward 
to recommend the needlefs ufe of mercurial 
medicines, of which we may too often fee bad 
effeéts, if they be not as well prudently and 
cautioufly given, as faithfully and fkilfully pre- 
pared: but fince we fee, that, in fpight of 
Helmout, very many learned and experienced 
phyficians allow themfelves to employ, fre- 
quently enough, even the vulgar preparations 
of common mercury, fome of which prove in- 
deed oftentimes in fome ftubborn difeafes far 
more efficacious than ordinary medicines; I 
fee not, why we may not hope for greater and 
more innocent effects from a mercury well pu- 
rified and impregnated with the fulphur and 
finer parts of fuch bodies, as volatile gold, or 
Venus, or Mars, or antimony &c. And 
though, as I lately told you, 1 found fuch ani- 
mated mercuries far more indifpofed than 
common quickfilver, to make a precipitate 
with corporal gold; yet this need not hinder, 
but that divers other preparations may be made, 


as well with impregnated, as with vulgar mer- 
cury; fuch as are turbith mineral, the white 
precipitate, that purges downwards, mercurius 
dulcis, pills of crude mercury made up with 
fit. ingredients, (as in thofe, that-are by fome 
called the blue and the black pill) and efpe- 
cially the cinnabar made by fubliming quick- 
filver and fulphur into a purely red fubftance, 
which, though wont to be employed chiefly by 
painters, ought not perhaps to be neglected 
by phyficians ; fince even in ordinary cinnabar 
the vulgar mercury is fo bridled by the com- 
mon fulphur, that unlefs too frequently given 
without paufes, or in an indifcreet dole, it has 
not been ufually found to falivate, yet does 
often lie not idle nor ufelefs in the body: fo that 
it may be well worth trying, whether a noble 
cinnabar may not be obtained by fubftrruting 
animated mercury for vulgar, efpecially if in- 
ftead of common fulphur one fhould employ 
that of antimony, or of antimony and vitriol, 
which IJ have elfewhere fhewn to make. 

Tue third and laft advertifement I will give 
you, fhall be, that you are not haftily to con- 
clude, that a mercury, that has been carefully 
depurated and impregnated, has not been well 
prepared, if you find it not readily to elevate 
corporal gold, as it may feem by the paft dif- 
courfe, that moft of the animated mercuries I 
have mentioned did. For though it be true, 
that I have had fome mercuries fitted to pene- 
trate gold fo far, and mix with it fo clofely, 
that it would quickly upon diftillation vifibly 
carry up fome of that ponderous metal with it; 
yet fo much is not to be expected from all 
mercuries, that may lay claim to the title of 
animated or noble. For I have found, that 
fome even of thefe may require a ftrong de- 
co¢tion to incorporate them intimately with 
gold; and I remember, that once, for trial- 
fake, I made mercury, which upon bare diftil- 
lation would not at all colour the glafs: I 
made, I fay, this mercury, by decoéting or 
circulating it with the gold for ten days or a 
fortnight, unite fo clofely with the metal, that 
it would afterwards elevate enough of it to 
gild the infide. of the glafs; and by a much 
longer decoétion I have fometimes had the gold 
lodged copioufly in the upper part, and even 
in the neck of confiderably tall plafs-eges, 
hermetically fealed, one or two of which I can 
yet fhew you. 


OF THE 


Produciblenefs of PH LEGM or Ww ATER. 


PART  V. 


obtain by the fire from mixt bodies, 
that, which they call phlegm.or water, 
and would have men look upon as mere wa- 


(): the feveral fubftances, that chymifts 


ter, feparated by a preceding analyfis, feeins 


‘to the Helmontians, and divers other modern 


artifts, to bid the faireft for the title of ele- 
mentary and primordial. Wherefore it will 
now 


Part V. 


now be fit to confider, whether, about that 
alfo, we may not juftly retain fome doubts, 
and rationally fufpeét, that all, that they call 
the phlegm of bodies, was not in the form of 
elementary fimple water, pre-exiftent in the 
body, whence it is obtained; but that even 
fuch portions of matter, as many of thofe, that 
. pafs among chymifts for phlegms, may be pro- 
duced either by the operation of the fire, or 
by other ways. 

In order to this inquiry, it will be fit to 
premife fomething againft the prefumed fim- 
plicity and homogeneity of the liquors, whereto 
the Spagyrifts give, in common, the name of 
phlegm; that in cafe fome of the produced 
liquors we fpeak of fhall be denied to be pre- 
cifely of, an elementary nature, it may appear, 
that chat ought not to hinder us from allowing 
them the name of phlegm, provided that they 
be not remoter from fimplicity, than thofe, to 
which chymifts grant that appellation. 

Anp firft, I confider, that befides thofe 
qualities, that are common with water to divers 
other liquors confeffedly not fimple, as tranf- 
parency, want of colour, aptnefs to be imbibed 
by moft forts of vegetable and animal fub- 
{tances; the two qualities, upon whofe account 
chymifts are wont to call a body phlegm or 
water, are its appearing to them infipid, and 
its being of a volatile and fugitive nature. | 

I FurtuHer confider, that not only divers, 
of thofe liquors, that pafs for phlegm, will 
yield a tafte fenfible enough to him, that will 
hold them with attention of mind, for a com- 
petent time, in his mouth, but that the crite- 
rion of liquors by the tafte is nothing near fo 
certain as many think. For, not to mention, 
that it is plain, that’ fome kinds of dogs, as 
fetters, {paniels, and blood-hounds, take no- 
tice of many things by their odours, that we 
men have no perception of by our {melling, 
which may argue, that our.fenfes may not be 
moved with objects, that would affect them, if 
they were of a more delicate contexture; not 
to mention this, I fay, it is plain, that the 
fubtlety of the fenfe of tafting differs among 
men themfelves. And thofe, that drink no- 
thing but water, will often tell us of a great 
difparity betwixt common water, wherein other 
men find not any. And I remember, that 
when once I did, though but for fome months, 
confine my felf to drink water, I could diftin- 
guith the limpid waters of differing places, al- 
moft as manifeftly as I now diftinguifh beers, 
which, after I fell again to drink wine and other 
liquors, I ceafed to be able to do. 

Tue confideration of quickfilver may, me- 
thinks, let us fee, that it is poffible for a grofs 
and fluid body, that is far from elementary 
water, to be infipid. For quickfilver 1s with- 
out queftion a fluid, and at leaft in reference 
to fome bodies, gold, filver, and fome others, 
a liquor; fince it foaks into their pores, and 
foftens the bodies. The fame quickfilver may 
alfo ferve to fhew, by its difpofition to fy away 
in the fire, that volatility, even in conjunction 
with infipidnefs, is no certain mark of an ele- 
mentary or fimple, nor confequently of a pri- 
mordial body. And indeed, fince volatility 
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depends mainly upon the extraordinary mi- 
nutenefs of the particles, whereof a body con- 
fifts, and on their being incoherent, and of 
fhapes fitted for motion; this quality may be 
acquired by fo many differing ways, and be 
found in bodies otherwife of fuch differing na- 
tures, that unlefs it be found affociated with 
the other qualities proper to phlegm, it will 
be but an unfure argument, to prove the body, 
that it belongs to, to be elementary, and not 
to have been by compofition, divifion, or. 
tranfpofition produced. 

Tr it be true, as the Cartefians will have ity 
that water confifts of particles, that, like 
little eels, are long and extremely flender, and 
confequently flexible; I fee not any impoffibi- 
lity, that the various action of the fire, upon 
the minute parts of a body, and that, which it 
may caufe the corpufcles of one body to have 
upon thofe of another, may produce water; 
that did not in the form of water pre-exift in 
the body, that affords it: for it feems to me 
poffible enough, that the particles, whereof a 
corporeal mais is made up, may have fuch 
fhapes, fizes, and contextures, that by the 

arious agitation, which the pervading corpul- 
cles of the fire may produce amongit them, 
whatever edges and points they had before, 
may by mutual attrition of the corpufcles be 
worn off, and by the fame means fo much of 
the fubftance may be worn away, that what 
remains, cannot but be very flexible, and by all 
thefe qualifications become fit to make a par- 
ticle of water. Asa bar of iron may, by di- 
vers ftrokes of the wedge and hammer fkilful- 
ly imployed, be divided into long and flender 
parts, whofe edges and points being blunted, 
they may be reduced into flender, and every 
way flexible wires. But not to build on fpe- 
culations, let us proceed to fome experiments, 
which afford phenomena, that feem favourable 
to our hypothefis. 

Amoncst the bodies, about which chymiftry 
is converfant, thofe, that feem to be the moft 
indifpofed to be turned into watcr, are the me- 
talline, and mineral ones: fo that ifit can be 
made appear, that any of this fort can be 
changed into an aqueous liquor, it will make. 
it highly probable, that aqueous liquors may 
be by chymical operations produced, efpecially 
in vegetable and animal bodies; which feem 
far more fufceptible of fuch a change, than the 
ftubborn fubjects of the mineral kingdom. And 
fince quickfilver is by many learned men, as 
well chymifts as others, looked upon as one of 
the few moft indeftructible bodies in nature, 
and by its great ponderoufnefs, in which it ex- 
ceeds all the known bodies of the world fave 
one, is fo much the more remote from fuch a 
liquor as water, that has not the fixteenth part 
of its fpecifick weight; if quickfilver itfelf can 
in great part be turned into an aqueous liquor, 
it will nota little favour the doétrine propofed 
in thefe notes; for which reafon I fhall fubjoin 
the enfuing ftory. | 

RELATING to a very ingenious and {cber 
phyfician of my acquaintance what had befallen 
me in diftilling mercury, from whence I once 
obtained a water without additament, without 
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being able to make the like experiment after- 
wards fucceed; he affured me, that he had a 
friend of his, had fome years paft provided a 
very large Dutch retort of good earth, furnifh- 
ed with a pipe of about a foot lgng, to caft 
in the mercury at; and that having by little and 
little conveyed through that pipe a pound of 
quickfilver into the cadent refort, they ob- 
tained four ounces of water, and loft in {pite 
of their care two ounces of matter (whatever 
it were,) the remaining part af the pound ha- 
ving been elevated in the form of mercury. And 
when I fuggefted, that perhaps the water, that 
came over, was afforded by the aqueaqus particles 
of the earthen retort itfelf, he replied, that, 
to preyent their being impofed on, they had 
been careful not to put on the receiver, till the 
retort had been made throughly glowing hot; 
and that this liquor was far from common wa- 
ter, he thought to be paft doubt by that, which 
follows. For I having acquainted him with 
an odd trial or two, I had made with mercuri- 
al water, and afked him, whether he found 
the like effeéts fram his, he told me, that his 
friend and he poured both their diftilled mer- 
cury and their water into akind of China cup, 
and though it were in Fung, left it open in a 
garret for two or three days, upon a prefump- 
tion his friend had, that this mercurial water 
thus ordered would turn a good part of the 
quickfilver into its own natyre, and fo multi- 
ply itfelfupon it. But when they came to vi- 
fit their cup again, they were much furprifed 
to find their water all gone, and that the greateft 
part thereof was turned again into mercury ; 
which they concluded from this, that they 
miffed upon the balance but about half an 
ounce ofthe whole matter; which (half ounce) 
they fuppofed to have been loft by evaporation; 
the other three ounces and a half being found 
in the increafed weight of the mercury. 

Tue mention I have made of quickfilver, 
puts me in mind ‘of an argument ad hominem, 
that may deferve to be confidered by the chief 
{eét of modern chymifts, the Helmontians: for 
4Pit be true, which their mafter teaches, that by 
his liquor alkaheft, not only quickfilver, but 
all other tangible bodies, may be reduced into 
jnfipid water, juft like rain water, I may be 
allowed to infer, that water may be produced, 
fince falt and fulphur themfelves may be turned 
into water. I know the Helmiontians may an- 
{wer, that this is not fo mucha production, as 
a reduction ; fince all things confifting originally 


‘af water, the alkaheft does but deprive it of 
w#he difguifes, that feminal principles put it into, 


to make it appear, under the form of gold, 
quickfilver, plants, animals, &c. But this 
anfwer may be elfewhere further examined: for 
the prefent, it may perhaps be {ufficient to re- 
ply, that even by this anfwer it is granted to 
appear by experiment, that water has been ca- 
pioufly produced out of mineral bodies, but it 
has not yet been made appear, that thofe ba- 
dies were produced out of water. 

Burt this is not all, nor perhaps the principal 
thing I have to fay in favour of the opinion 
pleaded for in thefe notes. For fuppofing bo- 
dies by being reduced, by the alkaheft and the 


fire, into an infipid Jiquor, were really deduced 
into water, yet the Helmontians would nat 
fully fatisfy me. For Helmont relates, that by 
abftracting his immortal liquor from ftones, ar 
fuch kinds of bodies, he turns them into falt 
equiponderant to the concrete; which falt by 
further operations he reduces, as he fuppofes, 

into elementary water. Since then he ftops 
not at falt, but goes to a further tranfmutation, 

and concludes, that a ftone doth not confift of 
falt, becanfe that falt may, by further opera- 

tions, be turned into infipid water; he muft 

give me leaye, on the fame ground, to argue, 

that infipid water is not the firft matter of bodies, 

fince by a further operation of the fire, that li- 

quor itfelf may be, at leaft in great part, turn- 

ed into earth. For I elfewhere relate fomeé expe- 

riments of my own and a friend’s, in which clear 

water, divers times yery flowly diftilled out of | 
clear glafs bodies, left every time a terreftrial 

powder at the bottom: as if (in cafe water be 

fo homogeneous a fubftance as is fuppofed) 

the whole body of the water might, by reite- 

rated diftillations, without violence of the fire, 

be reduced into earth; whereof I remember, in 

the laft trial of mine, I had enough to cover 

the bottom of a large cucurbit, out of which 

the diftillations had been made. 

Anp on this occafion, I fhall add a trial, 
which feems to argue, that without the hel 
of often repeated diftillations in tall cucurbits, 
clear water it felf May, by the operation of the 
fire, be changed into another body, 

We took, then, very pure and limpid water, 
which had, by our pneumatick engine, been 
carefully freed from the a€rial particles, that 
are wont to he harboured in the pores of that 
liquor: this in a new bolt-head of fuch a fize, 
that the matter might have room to play and 
circulate, we fealed up hermetically; and placing 
the veflel in a digeftive furnace, we left it there 
above a year, and obferved, as we expected, 
that after it had continued for a good while, 
there began ta form, themfelves, in the water, 
little concretions heavier than it, which in pro- 
cefs of time increafed in magnitude, and, as 
we thought, in number; making a kind of 
terra folata, that confifted of a multutude of 
little thin films or fcales, (like thofe of the 
{maller fort of fifhes) which, when the glafs 
was fhaken in an enlightened place, were co- 
pioufly difperfed through the body of the li- 
quor, and appeared varioufly and vividly co- 
loured, being fome of them almoft as big as 
fpangles, and more glittering: and when the 
agitation ceafed, they prefently fell to the bot- 
tom, which they covered in the form of a 
terra foliata; by their fubfidence manifefting 
themfelves to be notably heavier, in fpecie, 
than the water they had been formed of. And 
the longer the glafs was kept in the digeftive 
furnace, the more of this fine terreftrial fub- 
ftance was produced: and left the effect fhould 
be afcrbed to the abftraction of the air from 
the water, handled as is before related, I thall 
add, that we produced the like fubftance, 
though, as it feemed, not fo copioufly, after 
the like manner, in water, that had nor at all 
been freed from air. 

OF 
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F all the fubftances obtainable from 
O mixt bodies, that which, to perfons not 
prepoffeffed with Helmontian opinions, 
may feem the moft fimple, elementary, and 
unchangeable, is that, which they call earth or 
terra demnata ; becaufe there is fuppofed to be 
no doubt, but that the calcining or incinerating 
violence of the fire muft not only have driven 
away the mercurial and other volatile parts, 
but mutt alfo have quite burnt out the ful- 
phurs, which oftentimes are more fixt than the 
re{t; as the water on the other fide muft have 
diffolved away all the alkali or fixt fale. 

Tuts ratiocination, 1 confefs, is very {pecious 
and probable, but yet not fo fatisfactory, but 
that a fceptick may retain not irrational doubts 
about the cogency of it, upon fuch confiderg- 
tions, as I am naw going to propofe. 

Anp I will begin with confidering, that, 
whereas the things, wherein this fuppofed fim- 
plicity, and unchangeablenefS of the earthy 
part of mixt bodies, is founded, are thefe three: 
its not diffolving in water ; its not affecting 
the tafte ; and its not having flown away from 
the incinerated body, that afforded it ; it may 
with probability be doubted, whether any af 
thefe, or all of them put together, do neceffa- 
tily evince what chymifts pretend they do. 

Ano in the firft place, according to the dif- 
ferent canftitutions of certain forts of bodies, I 
think it ft to make a diftinétion between the 
dry and, heavy parts, that remain after a body 
has been expofed to the violence of the fire, 
and, if need be, freed from its falt, as much as 
it can be, by the affufion of water. _ For itis 
evident, that in fome bodies, efpecially of a 
‘metalline nature, the fire, that makes that 
which they call calcination, does not operate 
as it does in the burning of-vegetables. For, 
befides that fometimes almoft (and fometimes 
more than almoft) the whole weight of a 
mineral is to be found in that which they call 
its calx, and is manifeft in the calcination of 
lead and tin per /e (if fkilfully performed) the 
calx is in great part reducible fometimes into 
a body of the fame nature with that, which 
afforded it, and fometimies into fome other 
body, very far from being elementary : as 1s 
manifeft partly in the reduction of minium, 
(which is calx of lead: made per /e) which, as 
to the greateft part of it, we have more than 
once, by the bare way of ordering the fire, 
reduced in avery fhort time, and without ad- 
ditaments, into malleable lead ; and partly in 
the calces or (as they alfa fpeak) afhes of an- 
timony, which by bare fufion are eafily re- 
duced into glafs, whence we have fometimes 
‘obtained an antimonial regulus. So that it is 

manifeft, that there is a great deal of diffe- 
rence, between the afhes (taking that word in 


a large fenfe) of metals, and of fome minerals, 


* 


where almoft the whole body is by the fire 
converted into a dry and heavy powder, and 
the afhes of incinerated vegetables, which ufual-. 
ly leave but a little quantity of earth behind 
them, in comparifon of the matter, which the 
violence of the fire hath driven away. 

Bur fetting afide the above-mentioned me- 
talline calces, which without queftion remain 
compounded bodies, if metals themfelves be 
fo; and to forbear examining, whether they 
be not further compounded with corpuicles of 
the fire, or fuel, that are embodied with them : 
I confider, that the qualities, which make other 
afhes pafs for elementary earth, may be pra- 
duced ‘in portions of matter, that are not fim- 
ple, either by compofition or change of tex- 
ture. 

I Have elfewhere occafion to take notice 
of bodies, which, though, when they are fingle, 
they will eafily diffolve in water, yet the refule 
of them will not : and you may find inftances of 
this kind, among the magifteries, as chymifts 
call them, made of feersil bodies, by precipi- 
tating their. folutions (made in acid liquars) 
with oil of tartar per deliquium. 

From ouof vitrioland {pirit of wine, though 
both moft readily diffoluble in water, we have, 
by bare digeftion and diftillation, obtained a 
pretty quantity of a fubftance, that we found 
not to diffolve in water, and which feemed to 
be infipid and fixt enough, 

THERE are ftones, fame more and fome 
lefs preciqus, which though I could by the help 
of the fire deprive of their colour, and bring 
to a white powder; yet it did not appear to 
me, that they were really calcined, or would 
in water yield any falt: fo that if thef flones 
be compounded bodies, as’ Spagyrifts tell us 
they are, we fee, that there may be other cor- 
pufcles befides metalline ones, which though” 
reduced by the help of the fire'to a white 
powder, infipid, and nat diffoluble in water, 
are yet remote enough from an elementary 
nature. 

Bur I need feek no further, for inftances 
of this kind, fince Spagyrifts, themfelves teach 
us, that the afhes of waod may, by the yiglence 
of the fire, be turned into glafs; which being 
a body compofed of the earthy and faline parr 
of the afhes, (for they tell us, that earth fepa- 
tated. from the falt will never be vitrified) muft 
be according to their own cohfeffjon a com- 
pounded body: which being at laft made by 
the utmoft violence of the fire, mult be fixed, 
indiffoluble in water, and confequently infipic. 
And without taking this vitrification upan. the 
chymifts authority, it is manifeft, thar in glafs 
made the common way, there is.a great deal 
of borellia, fal alkah, or other lixiviate falr’ 
mixt with, the fand: as is evident, not only be- 
caufe artificers find the falt needful to, di ne 
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the fand, and bring it to fufion, but becaufe 
the glafs ufes to weigh very much more, fome- 
times (as an ingenious mafter of a glafs-houfe 
anfwered me) thirty, or forty pound in an 
hundred, than the fand, that was put in. 

I SHatt add, that, fince chymifts afcribe 
all odours to fulphur, I may reafonably con~ 
clude againft them, that in fpite of all the vio- 
lent fire, which is required to the making com- 
mon glafs, there is ftore of fulphur, as well as 
falt in it. For I have often tried, that by 
barely rubbing two large pieces of glafs, one 
againft another, there would quickly be pro- 
duced a ftrong offenfive fmell. And yet glafs, 
which thus appears to be, not only a com- 
pounded, but a decompounded body, fince 
the fand or cugali (as the Venetian glafs-men 
call their pebbles) or other ftones being them- 
felves mixt bodies, are further compounded 
with the falts that diffolve them: glats, I fay, 
is a body, that manifeftly poffeffes all thefe three 
qualities, which chymifts require in their earth, 
being taftelefS, indiffoluble in the water, and 
fixed in the fire. And if afhes alone be (as 
chymifts teach us they are) capable of vitrifi- 
cation, (and indeed an inquifitive owner of a 
elafs-houfe anfwered me, that once, if he much 
mif-remembered not, made, but not eafily, 
olafs of afhes alone without fand ;) how are we 
fure, but that in common athes, freed the com- 
mon way, from their fixt falt, that which is 
called the fimple earth, may not be a body 
compounded of two or more fubftances, which 
by their coalition, and new texture produced 
by the ation of the fire, have been brought 
to a kind of vitrification, or otherwife have ac- 
quired the few obvious qualities, that chymifts 
are wont to think fufficient to give a production 
of the fire, the name of earth? 

Ir is obvious to obferve, that divers bodies, 
when they come to be of fenfible bulk, will 
fink in liquors, in which their corpufcles would 
freely fwim, if fo many of them did not ftick 
together. As of falt and fugar, the lumps, 
and even the grains, whilft they remain fuch, 
will fall to the bottom of water, in which 
when they are difperfed into minute and in- 
vifible corpufcles, they willeafily fwim. And 
I have obferved, that in ftopt glaffes fome 
falts, and other bodies, that for many months 
remained undiftinguifhed in the liquors, that 
harboured them, would in traét of time have 
conventions made of their particles; that would 
then fubfide, and be no more carried up and 
down by the particles of the-liquor. And I 
fee no impoffibility, that fomewhat of this kind 
may happen to the particles, whereof water 
confifts: for if fome of thefe, by frequent oc- 
curfions and attritions come to apply them- 
felves to one another, fo as to have a fuller, 
and more immediate contaét than formerly, 
and to be intangled among themfelves, and 
perhaps alfo to exclude fome very thin and 
fubtile air, that may be fufpected to lurk about 
them, and contribute to their fuftentation ; 
if, [fay, this union, or ftrictadhefion of aqueous 
corpuicles, fhall happen to be made, the ag- 
gregates or clufters, though as to fenfe but 
very fmall, may be too great and unwieldy to 


be any longer parts of water, but may fubfide 
in that liquor; and if their union or adhefion 
be ftriét enough, they will upon the fame ac- 
count be unfit to be carried up in the form of 
vapours, and exhalations by heat, and fo may 
be like earth fixed in the fire, as well as not 
diffoluble in water. 

I Have fometimes alfo had a fufpicion, that 
the production of an earthy fubftance in water 
may be furthered by the particles of fire, that 
are imployed to make it circulate; and that of 
thofe igneous particles, which, asI am apt to 
think,’ pervade the glafs, fome of the groffer, 
or rather the lefs fubtile, may in their paffage 
faften themfelves to fome aqueous particles, 
fitted to adhere to them, and may. with thefe 
begin to make fome invifible concretions ; to 
which afterwards, other congruous particles 
may, little by little ftick, in their paffage, and 
fo at length compofe fenfible ageregates of 
powder: which may be illuftrated by what 
happens in the precipitation of quickfilver 
without addition, where the mercurial particles 
being affociated by, and probably with fome 
of thofe of the fire, begin to form concretions, 
at firft very minute, which afterwards increafe 
more and more, by the acceffion of other ad- 


hering: particles, till all the mercury, or the 


greateft part of it be reduced, froma fluid body, 
to ared powder. And perhaps it may coun- 
tenance my conjecture, about the production 
of an earthy fubftance, by a brifk concurrence 
of the particles of fire, if I add, that though I 
have kept high rectified fpirit of wine for above 
a yeat together hermetically fealed, and for the 
moft part of that time ina digeftive furnace, 


‘without finding any earthy refidence; yet, when 


I ordered a bolt-head, that, though it were her- 
metically fealed, the alcohol of wine that was 
put into it might be boiled without breaking 
the glafs, 1 found, that ina fhort time this li- 
quor would afford a not inconfiderable quantity 
of fuch a fubfiding talcky fubftance, as I ob- 
tained from the water tormerly mentioned. 
But thefe things I need propofe, butas illuftra- 
tions, that may fomewhat help you, to conceive 
how water may be turned into earth. For, 
whether it be by thefe, or any other ways, 
that the thing is performed, yet fince the ex- 
periment formerly recited, that water by fre- 
quent cohobations may be more and more turn- 
edinto earth, argues the matter of fact, our 
not being able to explicate the manner, does 
not hinder the thing from being true, nor the 
argument we build on it from being good: 
fince even water, to which, by fome operations 
of the fire and the alkaheft, itis pleaded, that 
bodies are ultimately reduced, may it felf by 
a further and very fimple operation of the fire 
be reduced into earth. 

I Have fomewhere mentioned, for I re- 
member not in what paper I have obferved, 
falt-petre diftilled with clay, to lofe much more 
of its weight, than can be fuppofed to have 
afcended in the form either of {pirit or phlegm. 
And now to make this experiment more fhort 
and eafy, I fhall add, that I lately made itin 
a crucible, (inftead of a retort) wherein a double 
weight of finely powdered tobacco-pipe clay, 

very 
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very well mixt with pulverized cryftals of ni- 
tre, were kept three hours, in a violent fire, 
and then the mixture being taken out, the re- 
maining fixt falt was carefully extracted, but 
amounted to very little in comparifon of what 
nitre was wont to yield, when calcined with 
charcoal. And that this {cant proportion of fixt 
falt did not proceed chiefly from a very copious 
avolation of nitrous fubftance, appeared proba- 
ble by this, that the caput mortuum was much 
more ponderous, than was to be expected, 
upon the fcore of the tobacco-pipe clay, that 
was firft employed, and the alkali, that was ex- 
tracted; fo that the new weight acquired by 
the clay feemed manifeftly to proceed from 
the acceffion of a portion of the falt-petre, that 
by this operation was turned intoearth, Info- 
much, that of fix drachms, that four ounces of 
clay had acquired in weight, after the cryci- 
ble was taken out, not fo many grains could 
even by boiling water be obtained from the 
whole caput mortuum; which, when firft taken 
out of the crucible, was almoft quite infipid. 

THaT earth may be de novo produced, may 
likewife be probably argued from the experi- 
ment I formerly related about the deftruction 
of the falt of tartar, by igniting it, and putting 
it into fair water; for there remained after the 
humerous filtrations, and, if Imifremember not, 
after every one of them, a fubftance in the 
filter, which, for aught appears, may be as 
well called earth, as that, which was feparated 
from the calcined tartar, the firft time it was 
put in the water, to divide the falt from the 
earth. For in our experiment, as well as in 
the common operation I come from mention- 
ing, the way of proceeding is the fame, and 
in both there remains in the filter a fubftance, 
which, by its ftaying there, fhews it was not 
diffoluble in the water, and which before it came 
thither, fhewed, by its enduring a violent fire, 
that it was alfo fixt as earth ought tobe. Nor 
would it much move me, if it {hould be found, 
that this factitious earth may have fome fuch 
operation upon fome particular body, as is not 
thought to belong to true elementary earth. 
For fince it is obtained by a chymical analyfis, 
if it have thofe qualities, that in thegeneral efti- 
mations of naturalifts make up the notion of 
what they call earth; I think that ought to fuf- 
fice us, at leaft till the chymifts give us fome 
accurate notion of genuine earth, and fhew 
us fuch a thing, and teach us a better way of 
analyfis, to obtain it. 

For in many bodies, that are, without feru- 
ple, looked upon as earth, Tobferve qualities, 
that do belong to the received notion of ele- 
mentary earth. This I fay, becaufe I fee not, 
why fuch a texture, as will fuffice to make a 
portion of matter indiffoluble in water, fixt in 
the fire, and infipid upon the tongue, may not 
alfo make it fit to operate actively upon fome 
bodies, and modify the operations of fome 
others, that a¢ét upon it. And if our earth 
from falt of tartar be rejected as {purious, they 
ought to confefs the infufficiency of their com- 
mon way of feparating a true earth from the 
bodies they analyze : for it feems calcination, and 
folution in water, and filtration, which make 

Vor. I 
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up their ufual method, will not fuffice to make 
our earth of tartar pafs for true; though it ap- 
pear not to be near fo remotefrom an elementa: 
ry nature, as fome other bodies, that are obtained 
from earth by the vulgar analyfis.. Ot which 
I fhall at the clofe of thefe notes givean inftance,, 
in well-dulcified quick-lime, which, according 
to the doétrine of the chymifts, ought to be an 
elementary earth; and yet feems not more fo, 
(if it be fo much,) as our earth from falt of 
tartar. And for the prefent, I fhall add, that 
the caput mortuum of vitriol remaining after ir 
had long endured a violent fire, though it were 
diligently freed from faltnefs by reiterated 
ablutions with hot water, was yet far from be- 
ing an elementary earth ; as appeareth not only 
by its deep purplifh colour, and its ponderouf- 
nefs, far exceeding that of earth, but by a trial, 
that I purpofely made to examine it. 

Upon this occafion I remember, that a 
learned man of my acquaintance, who vifited 
the mines of Hungary (and dealt much in Hun- 
garian vitriol) affirmed to me, when J told_him 
I conceived the caput mortuum of it to retain 
much of the metallinenature, that he had, upon 
a certain occafion, out of the colcothar of a 
certain fort of Hungarian vitriol, not only re- 
ceived a pretty deal of good copper, but fepa- 
rated from that copper a pretty portion of 
filver, and fome grains of true gold. 

Be rore I put a period to thefe notes about 
earth, though my argument do not need nor 
require, that I fhould do it, yet upon this fair 
occafion I fhall here take leave to doubt, whe- 
ther fuch an elementary earth, as the fchools 
tell us of, do yet appear to be more than a 
notional thing. For to what I have already 
faid concerning the earths fuppofed to be pro- 
duced by chymical analyfes, I fhall now add, 
that I have not yet feen it proved, that nature 
doés, any more than art, afford us a true ele- 
mentary earth; at leaft I can fay, that fome, 
which feem to be of the more fimple fort, I 
found upon examination to have qualities not 
afcribed to pure earth. For though tobacco- 
pipe clay, by reafon of its fixity, whitenefs, 
and infipidnefs, and its lying oftentimes deep 
enough beneath the furface of the ground, 
may, as probably as almoft any other native 
earth we know, be looked uponas elementary ; 
yet tobacco-pipes well baked may fometimes 
be made to ftrike fire. And Ihave more than 
once tried, that by brifkly rubbing two pieces 
of a new tobacco-pipe, one againft another, 
they would ina minute or two of an hour grow 
warm; and being immediately {melt to, mani- 
feftly afford a rank odour, between fulphure- 
ous and bituminous, almoft like that, which 
proceeds from pebbles or flints, when they are 
likewife rubbed hard againft one another. As 
if tobacco-pipe clay were not a true carth, but 
a fine white fand, confifting of grains too 
{mall to be diftinétly taken notice of, like thofe 
of other fand. On which occafion I fhall add, 
that I found, by a hydroftatical trial,that its fpe- 
cifick gravity was but little differing from that 
of pebbles, its proportion in weight to water 
of the fame bulk being as two and a quarter 
to one, A tobacco-pipe may alfo be fome- 
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what melted by a very vehement fire, (for a 
lefs will fcarce ferve the turn) as may be argued 
from this, that it may by fuch a fire be brought 
to bend. 

PorRcELLANE, or the matter, whereof China 
difhes are made, is not, as fome travellers and 
learned men have fondly imagined, a compo- 
fition, that requires to be buried under ground, 
for I know not how many years, to ripen it 
into porcellane: but as fome late authors inform 
us, and as I have been affured by a perfon, 
that went purpofely to that place in Chiza, that 
is fo famous for the making of porcellane vef- 
fels, itis a pure fort of clay; but yet this I find 
not to be elementary earth. For befides that 
J have obferved, that a violent fire will make 
it fomewhat melt; I find, that with fteel it 
will eafily enough ftrike fire almoft like a flint. 
The like I have obferved in porcellane very 
artificially imitated with a fort of Enelifh clay: 
And I found too, that the matter even of dark- 
coloured jugs of the better fort, and well baked, 
would with a fteel afford fparks of fire. I for- 
got to tell you, when I was fpeaking of fine 
porcellane, that I found its fpecifick gravity to 
be very near the fame with that of flints, and 
tobacco-pipe clay. But I remember I went 
ence to vifit a grove or pit, where at the depth 
of divers yards; they were wont to dig up a 
certain white earth, which diftilled, by an ac- 
quaintance-of mine, afforded a liquor, that was 
put into my hand to try, and which I found 
to be very rich fi a volatile fale, that tafted and 
{melt much like fpirit ef urine, or hartthorn, 
and had almoft the fame effeéts in changing the 
colours of fome bedies, and precipitating of 
others. i remembertoo, that I found by the 
gperation of a men{truum er two upon aol 
that, as white and pure a virgin earth as it 
feemed, yet it was net elementary: and, on the 
other fide, a mafter of fome Englith mines hay- 
ing prefented me, ameng other mjnerals, which 
he Knew net what to make of, a very white 
fubftance, whereof he had ftore; which he 
thought an earth, and which was judged by 
an excellent artificer, much converfant with 
tripoli, to be finer even than that earth, I 
gueffed it upon examination to be a kind of 
talc, whofe leaves were exceeding fine and mi- 
nute. The refult of thefe relations may be, 
not only, that we may yet retain our doubts, 
whether the affertors of elementary earth can 
thew us any native fubftance, that deferves 
that name; but alfo, whether thofe things, that 
remain after chymical analyfes, though they 
have all the qualities, that are judged fufficient 
to denominate a portion ef matter, earth, may 
not yet either be compounded bodies, or be en- 
dowed with qualities, which belong not to 
fimple earth. ‘To explain and confirm which, 
{ fhali give an inftance in fome quick-lime, 
that I purpofely examined. For though it had 
been, by frequent ablutions in warm water, 
carefully dulcified, and {0 was as well infipid, 
as fixt, and indiffeluble in. water; yet I found, 
! could-readily diffolve it in divers menftruums, 
and even fpirit of vinegar: whereas true ele- 
mentary earth ought te be as well indiffoluble 
in.fuch liquors as in water. 


Ir Thad not been to deal with chymifts, 
but Ariftotelians, I might have fayed my felf 
the labour of folicitoufly endeayoyring to prove, 
that earth and water may each of them be pro- 
duced from bodies of a differing nature trom 
it. For though the Peripateticks will nor al- 
low the whole elements to have been produced, 
becaufe they look upon them as integrant parts 
of the world, which 4rifot/e laborioufly (though 
not folidly) maintains to be eternal; yet the 
portions of the elements they will have to be 
interchangeably tranfmutable. So that what 
was once water may be earth, and earth may, 
by intermediate alterations, be turned into wa- 
ter. 

Bur thofe I have to do with, being the 
vulgar chymifts, who will have the material 
principles or fimple ingredients of mixt badies 
co-eval with the world, and uncapable of being 
either deftroyed or produced; it was not al- 
lowable for me to proceed upon the Ariftotelian 
hypothefis, of the tranfmutablenefs of what 
they call elements; efpecially becaufe, that 
though I do admit it, as.it is, according to 
my opinion, a part of a more general truth; 
yet Idonot think, they have well proved it by 
their arguments: which fince I my felf do not 
like, I think it were dif-ingenuous to prefs them 
upon others. And without having recourfe to 
their doétrine» there will occur fame other 
particulars, that may be added to thofe already 
mentioned, to countenance the produciblenefs 
of the principles of mixt bodies, in fome other 
papers, that are to follow thefe notes; though in 
ftrictnefs I was not obliged to fay fo much, as I 
have already faid, fince pretending to call in 

ueftion no more than the three hypoftatical 
principles of the chymifts, I might eafily have 
excufed my felf for haying let along the pro- 
duction of water ard earth; fince the generali- 
ty of chymifts reckon not thofe bodies amoneft 
their “hypoftati¢al principles, but Jook upon 
them, as receptacles, or, as others would have 
them, recrements of thefe, or, as on fome 
other account, related to them. But J was not 
willing to omit water and earth, becaufe fome 
of the more learned of the modern Spagyrifts 
have adopted them into the number of the 
principles of mixt bodies ; and becaufe I find 
by experience, that in chymical analyfes they 
are at leaft as often to be met with, as fome of 
the principles confeffedly hypoftatical. But 
what has been delivered about earth and 
water having much added to the bulk of 
thefe notes, it is time I fhould put a period: 
tothis part of them, in reference ta which: I 
hope it will be confidered, that I do not pres 
tend, that every fingle experiment by me al- 
Jedged does fufficiently prove, that the body 
obtained by it wasin the ftritteft fenfe pro- 
duced. For if the feveral experiments, and 
other proofs, do in conjunétion, and, as it 
were in a body, make up 4 good argument, 
that the ingredients they relate to, may be 
produced; it is as much as will, I hope, be 
expected from thefe notes, which having been 
written by way of appendix-to the Seeptical Chy- 
mift, may be allowed, as well as that beok, 
to employ fome proofs, not altogether cogent, 
and 
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and may be judged not improper, though 
fomie of the arguments propofed in them, to 
fhew, that ehymical principles are not all inge- 
nerable and indeftrugtible, fhowld be but meerly 
probable. “And yet this I fhall venture to in- 
timate, that vulgar chymifts and Aniftotelians 
may not, perchance, find it foeafy a thing, as 
it is like many of them will imagine, to comfute 
‘divers paffages of the foregoing tract; fince 
‘probably their objections will fuppofe fome- 
thing or other, which, though taken for grant- 
ed arhong them, and perhaps by feveral o- 
ther learned men, I do not admit as true, or 
‘think demonftrable, but rather queftionable, 
upon very rational grounds, And. though 
perhaps I fhould not have brought in fome 


off EARTH. 


of the experiments mentioned in the preceding 
notes, if I had not had a mind to throw to- 
gether what I thought might contribute to fo 
ufeful a thing, as a natural hiftery of chymical 
principles, on which others, if not I, may 


hereafter ground a theory of them; yet this 


may alfo deferve to be confidered, that if any 
of the foregoing experiments, though never fo 
few, do really prove, (as it is like fome of them 
will be judged to do) that any one of the chy; 
mical principles may be, de novo, produced; 
that alone will {i)ffice to deftroy the univerfality 
and intirenefs of their hypothefis; and befides 
give caufe to fufpect, that by further induftry, 
the produciblenefs of other principles alfo may 
be difcovered. 
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Invitation to the Study of it. 


The Publifher to the Reader. 


of Petronius againft the vice of his own 

time; Prifcis temporibus, cum adbuc nu- 

da Virtus placeret, vigebant artes inge- 
nue, fummumque certamen inter bomines erat, 
ne quid profuturum feculis diu lateret. Demo- 
critus omnium berbarum fuccos exprefit, {F ne 
lapidum wirgultorumque vis lateret, etatem inter 
experimenta confumpfit. Other examples of the 
like induftry he brings, and then concludes a- 
gainft the lazinefs and luxury of his own age: 
At nos, faith he, ne paratas quidem artes aude- 
mus cognofcere, fed accufatores antiquitatis vitia 
tantim docemus &8 difcimus. It was for want 
ofa Democritus or two, that he cafts this hard 
cenfure upon his own time. For notwithftand- 
ing all his harangue in commendation of fome 
ages, which were antient to his own, it is evi- 
dent out of hiftory, that there was never at 
once any great number, who ferioufly and in 
earneft for the benefit of mankind applied 


|: is, courteous reader, part of the fatire 


themfelves to thefe fevere {crutinies of; natural’ 


bodies. It is true, that now and then, in all 
centuries from the beginning of the world, 
there have appeared fome perfons of a nature 
more refined, as if indeed (according to that 
fancy of the old poets) fome Prometheus had 
made them either of another metal, or of ano- 
ther temper, from the vulgar, utterly above 
all mixture with, or embafement by the com- 
mon fafhions of this world; who did make it 
the end of their lives, by fevering and mixing, 
making and marring, and multiplying variety 
of experiments on all bodies, to difcover their 
hidden virtues, and fo to enlarge the power 
and empire of man. But thefe were ever very 
few and fingular. Even in that fo much cele- 
brated time of Democritus, thefe ftudies were 
fo rare, that his ufual exercife of the anatomy 
of beafts was looked upon as that, which made 
the feundnefs of his mind queftionable, even as 
a {pice of madnefs in him: and probably much 
more might the vulgar of his age have been 
amufed, had they feen him torturing minerals 
and metals in the more toilfome anatomy of fire. 

Now if it be a difhonourable crimination to 
an age, that it hath brought out no perfons 
who make it their great endeavour Ne quid 
profuturuim feculis lateat ; and if the difcovery of 
one or two perfons of this kind be enough t, 
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expiate for, and take off the difhonour of the 
proletarian Jazinefs and luxury of the reft; I 
think I may juftly efteem, that the exhibiting 
to the world the hiftory of the ftudies of the 
honourable author of this piece, may ferve to be 
the apology and defence of our age, againft fuch 
cenfures, as that, wherewith the newly cited 
fatirift ftained his own time. 

Anp this was one great reafon, that hath 
made me very forward to promote the publica- 
tion of this, and divers other writings of the 
fame noble author, For were there only 
tokens of.endeavour in them, the proof of this 
endeavour (even-Without attainment) ought to 
wipe off all imputations of this nature. But 
this motive (though I do account, that by ex- 
hibiting this Expiation 1 do fomewhat oblige 
the age, whofe honour is thereby defended, yet) 
was far from being the moft great and forcible. 
Kor the excellence of the works themfelves, e- 
ven as foon as they fell from the pen of the 
author, did long fince in all equity fet an Impri- 


‘matur on them: 
>? 


Nec fumunt aut ponunt fecures 
Arbitrio popularis aurea. 
Epicurus, when he was cafting up the a¢- 
count of his life, upon the very day of his 
death, mentions a very: great pleafure, that he 
even then took in two parts of his former ftu- 
dies; and thefe were his Rationes, and his Jn- 


‘venta; points well argued, and things happily 


found out. The twovery fame particulars are 
principally confpicuous in this enfuing piece. 
There are good conclufions againft the ene- 
mies of the being and providence of God in the 
firft part, and in the fecond there be notices of 
divers Jnventa profitable to the ufe of man. By 
the one, found notians are propofed to the 
reader’s apprehenfion from the contemplation 
of God’s creation and government of the world, 
and thereby good matter is fuggefted to his 
affections for the advancement of his devotion : 
by the other, there are divers things delivered, 
which may tend to enlarge man’s power of 
doing good: by them, in the whole, both our 
honour to God, and our charity to our neigh- 
bours may be affifted; in which two, the fub- 
{tantial part of all the moft noble, not only 
human, but Chriftian virtues, both fpeculative 
and practical, are certainly contained, 
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I Must not omit,- that an argument of this 
nature, at this time, may jufthy be commended 
for its feafonablenefs, when divers perfons, 
who know not the way of experimental phi- 
lofophy, and are loth now to give themfelves 
the trouble of learning it, have been making 
fome attempts, very unthankfully, to traduce 
both it and its promoters. 

TuHeEse confiderations paffed with me for 
reafons, and had upon me this force and pre- 
valence, that as foon as I had the author's 
leave, I durft not forbear the committing of 
them to the prefs, notwithftanding his many 
arguments, which were plaufible enough to 
the contrary; as, namely, that much of the 
firft part was written, when he was of fo imma- 
ture years, that fhould I be particular concern~ 
ing his age then, to any perfon, who hath read 
the piece, the paucity of fuch inftances might 
juttly make me defpair of begetting credit to 
my relation. Another objection was, that 
though his method did of neceffity lead him 
to it, yet it might be looked upon as unbe- 
coming for him to meddle with the phyfician’s 
art, of which he never did, (nor could, by 
reafon of his native honour) make any pre- 
fefion. But thefe oppofitions being raifed upon 
points of curiofity in ceremony and outward 
decorum, were of little weight, when the fore- 
mentioned noble offices. of charity and doing 
good were in the other dcale. 

Tue greater queftion was; Suppofe them 
to be publifhed, but why now? why {0 foon? 
fhould not rather the edition have been delayed, 
until it might have come out together with the 
fecond fection of the fecend part? {which dif- 
covers the ufe, that may be made of experi- 
mental learning, to advance theempire of man 
over other creatures) or until the common pre- 
face, and fome other little ttaé&ts, all written 
Jong finee, and intended te accompany this, 
wight be revifed by the author; or at leaft an- 
til the author Bie have had Jeifure to have 
made ferme more new and full animadverfions 
ro the receipts and proceffes eontated in the 
appendix? ‘The confideration, which anfwered 
this objeétion, was, that this piece, as now 

printed alone; would make (as you fee it doth) 
a very competent book; which would have a 
at(elf the perfection, if nat.ef thke.whole, yet 

a more principal part; and of that part, which 
to profelfors or candidates of learning is moft 
defireable. And then the author’s avocations 
and other ftudies being fo many, that we could 
prefix no certain time for the complement of 
the mentioned remaining parts, I was loth to 


hazard the prefervation of thefe, by deferring 
the impreffion ; fince I know there is no fecu- 
rity of the continuance of thofe writings, which 
are repofed only in fingle, or at moft in few 
written copies. J remember, the author had 
once loft for 4 good while one of thefe very ef- 
fays; which are now here printed, and put be- 
yond that danger forthe future. Befides other 
cafual accidents, the very contingency of human 
life, and the chance of 4 man’s papers after 
death, (for to them the queftion of king So/o- 
mon is moft proper and pertinent, Who knows, 
whether then they may bappen to fall into the 
hands of a wife man or a fool?) were of force 
enough to perfuade me to fecure théefe, when 
it was in my power, unto the commen ufe. 
Would not printing in all probability have 
preferved unto us that univerfal hiftory of 
vegetables from the cedar of Lebanus, unto the 
mofs, that groweth upon the wall, written by 
that wife and learned king, and the lofs of 
which we now in vain Jament? Would not 
printing have faved that excellent book of 
Democritus, which he infcribed his XEIPOX- 
MHT A, or experiments of his own perfonal trial, 
fo utterly loft, that the name of the piece is 
not mentioned among: the catalogue of hig 


writings in Lzertius? And may not the print- 


ing of this piece be a means of the preferva- 
tion (befides the notional part) of divers very 
ufeful XETPOKMHTA of the honourable au- 
thor? who hath been ever unwearied in the tria 
of all probable experiments, that may increafe 
the light, or advance the profit of mankind, and 
whem I may now name to be that moft 
Jearned and noble perfor Mr. Boyle: for ‘the 
ceafing of certain confiderations, that, before 
‘made him willing to have his natne fup- 
preft, and the general very good acceptance 
of this difeourfe, ‘have extorted from his honour, 
that he no’ longer conceal himfelf to be the 
author. Ny 

But before I leave thé reader, I muft give 
hitn this finglt advertifement, that the paflages 
ineluded within the partdthéfes or crochets, 
as the pref& ftyles them, that is, between any 
two fuch marks as thefé [’’ ] were ihferted 
long fince the writing’ of the{e éffays, por the 
relection of fome parts of the book before he 
fent it ‘to’mhe; which I theréfore did fo diftin- 
gurth; anddo mtimate, that there, may appear 
no inconf#ftehcy in our aothor, and the reader 
may not marvel to find fome things very recent 
in a book written feveral years ago. farewell. 


RO. SHARROCK. 


"The Author’s Advertifement about the following Effays. 


H A T the title of the following trea- 

tife might not raife in the reader an 

expectation of more than he will find 

in the book, I think myfelf obliged to inform 

him, that, though it come not forth before, 

divers parts were fent to the prefs in 1660, or 
Von, I. 


1661, and this prefent year 1663; yet the very 

laft effay of it was written divers years before: 

fince when thofe papers were left; fometimes 
inthe hands of friends, and fometimes in diftant 
places,where I could not come at them: which 
I mention, that the reader may neither wonder 
5.2 nor 
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The AUTHOR’s Advertifement. 


nor blame me, if he now meet with fome 
things in them, that have already been publifhed 
by others, or are more vulgarly known, than 
iny way of mentioning them implies. For it 
may, this notwithftanding, very well be, that 
when I writ them, no body had yet lighted on 
fome of them, and that others of them did then 
but begin to be taken notice of. And as for the 
five firft effays, which treat of the ufefulnefs 
of natural philofophy to the mind of man, 
though by my addreffing them all the way to 
the gentleman I call Pyrophilus, they may feem 
to have been originally written to the fame 
perfon, and about the fame time with the eflays, 
that make up the fecond part; yet indeed a 
great portion of the firft part was written, as I 
remember, 10 or 12 years ago, (when I was 
{carce above 21 or 22 years old) to another 
friend, to whom the confiderations, that ferved 
to confirm piety, and excite devotion, were 
far more acceptable than thofe, that were more 
purely phyfiological. So that having, whether 
through lazinefs, or want ofleifure, contented 
myfelf to fubftitute the name of Pyrophilus for 
that of my other friend (who was not unwilling 
I fhould do fo) in a difcourfe written, when I 
was fo young, I would not have the reader 
think, that I do now fo approve of all thofe 
youthful difcourfes (which I therefore fuffer to 
pafs abroad without a name) as to think all the 


tenets they propofed to be irrefragable truths, or 


all the reafonings they contain, to be demon- 
firative; and that I would at prefent have my 


_ Judgment eftimated according to their cogency. 


But yet I do, without much reluétancy, comply 
with thofe friends, who would by no means con- 
fent, that the five firft eflays of thistreatife fhould 
not come forth with the reft; partly becaufe not 
writing all things for all readers, I hold it not 
unfit to publifh fomething to gratify thofe, 
who defire with me, to be both excited and 
affifted to admire and praife the great and wife 
Author of all things; partly becaufe the treatife 
would feem maimed and incompleat, if the 
‘Tatter effays fhould come abroad without the 
reft; and partly too, becaufe learned men have 
been pleafed to affure me, that thofe effays are 
not deftitute of notions and ratiocinations, that 
are not altogether vulgar or contemptible. 
Fiowever thofe readers, that either cAnnot re- 
lifh, or at leaft defire not any thingy’ but what 
is merely phyfiological, may, thus advertifed, 


pafs by the former part of this treatifé, and 
content themfelves to read over the latter ; 
though they, who fhall,take the pains to read 
both, will not perhaps think their labour loft ; 
fince I have taken care to leave even the for- 
mer part as little disfurnifhed with experiments 
and ufeful notions, as, the argument confider- 
ed, I conveniently could. And fince alfo, for 
the paucity of fuch things in the firft part, I 
have endeavoured to make amends in the fe- 
cond, which is almoft wholly phyfiological ; 
concerning which, neverthelefs, I fhall admonifh 
the reader: and indeed the whole-tenets, that 
make up the following book, are by no means 
to be looked upon as publifhed for an accurate 
treatife of the ufefulnefs of true phyfiology, 
but as familiar writings, that want only the 
formality of falve and vale to pafs for phy- 
fiological and medical epittles; confifting of 
fuch loofe obfervations, as I thought might be 
this way preferved, and did not fo properly 
belong to my other writings, as they feemed 
fitted for the ufe, and whereto J have applied 
them; namely, that being drawn up together 
into one treatife, their union might enable 
them to make the greater impreffion, and 


might (f{omewhat at leaft) recommend that fort 


of learning to a beginner. And one thing, 
that muft be efpecially comprehended in this 
admonition, is, that the particulars I have 
mentioned, to fhew of what ufe chymical ex- 
periments may be to a phyfician, are not, pof- 
fibly, the chiefeft, that even I could fet down, 
if I were not reftrained by fome juftifiable con- 
fiderations ;_efpecially till I fee what entertain- 
ment the things I now adventure abroad, will 
meet with there: fome of thofe, I referve, ap- 


pearing fuch to me, that I confefs, I do not 
flight them enough to be fond of obtruding 


them upon the publick, if I thought they 
would not be welcome to it. And I do fo 
little defire to have, what I have written, looked 
upon as the moft that can be faid, to fhew the 
ufefulnefs of experimental philofophy, that I 
{cruple not to acknowledge, there are things, 
which incline me to fufpect, that fome in the 
world, though not particularly known to me, 
may have arcana, to which moft of the pro- 
ceffes I referve, as well as all, that is commonly 
known in chymiftry, may prove little more 
than trifles. 
I 
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NATURAL PHILOSOPHY. 
PART I | 

OF its UfefulnefS in reference to the Mind of Man. 


ESSAY I. 


Of the Ufefulnefs of ExPERIMENTAL PHILO SOPHY, 
principally as it relates to the Mind of Man. 


HE natural philofophy, wont to be 
taught in fchools, being little other 
then a fyftem. of the opinions of 
Ariftotle, and fome few other writers, 

is not, I confefs, Pyrophilus, very difficult to 
be learned; as being attainable by the perufal 
of a few of the more current authors. But, 
Pyropbilus, that experimental philofophy, which 
you will find treated of in the following Effays, 
is a ftudy, if duly profecuted, fo difficult, fo 
chargeable, and fo toilfome, that I think it re- 
quifite, before I propofe any particular fubjects 
to your inquiries, to poffefs you with a juft 
yalue of true and folid phyfiology ; and to con- 
vince you, that by endeavouring to addi& you 
to it, I invite you not to mifpend your time 
or trouble on a fcience unable to merit and re- 
quite it. In order, Pyrophilus, to the giving 
you this fatisfaction, give me leave to mind 
you, that it was a faying of Pythagoras, worthy 
fo celebrated a philofopher, that there are two 
things, which moft ennoble man, and make 
him refemble the gods ; to know the truth, and 
to do good. For, Pyropbilus, that diviner part 
of man, the foul, which alone is capable of 
wearing the glorious image of its author, be- 
ing endowed with two chief faculties, the un- 


‘derftanding and the will; the former ts bleft 
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and perfeétionated by knowledge, and the lat- 
ter’s lovelieft and moft improving property is 
goodnefs. A due reflection upon this excel- 
lent fentence of him, to whom philofophers 
owe that modeft name, fhould, methinks, 
Pyropbilus, very much endear to us the ftudy 
of natural philofophy. For there is no human 
fcience, that does more gratify and enrich the 
underftanding with variety of choice and ac- 
ceptable truths ; nor fcarce any, that does more 
enable a willing mind to exercife a goodnefs 
beneficial to others. 

To manifeft thefe truths more diftinétly, Py- 
ropbilas,and yet without exceeding that brevity, 
my avocations and the bounds of an Effay ex- 


act of me,I fhall, among the numerous advan- ,, 41, sn 

tages accruing to men from the ftudy of the prowng of 
book of nature, content my felf to inftance 77's un- 

only in a couple, that relate more properly plier 
to the improving of men’s underftandings, and to ra a 
mention a few of thofe many, by which it en- man’s pow- 
creafes théir power. er 

Tue two chief advantages, which a real ac- 
quaintance with nature brings to our minds, 
are, firft, by inftru€ting our underftandings, 
and gratifying our curiofities ; and next, by 
exciting and cherifhing our devotion. 

Anp for the firft ‘of thefe: Since, as Ari- Arguments 
ftotle teacheth, and was tatight himfelf by com- % Prove 7 
mon experience, al] men are naturally defrous isos sity fir 
to know ; that propenfity cannot but be power- know/cdze 
fully engaged to the works of nature, which #s auch 
being inceffantly prefent to our fenfes, do con- dissed) 

: ae Sia f gratified. 
tinually follicit our curiofities : of whofe potent 
inclining us to the contemplation of nature’s 
wonders, it is not, perhaps, the inconfiderableft 
inftance, that, though the natural philofophy 


-hitherto taught in moft fchools hath been {6 


litigious in its theory, and fo barren as to its 
productions; yet it hath found numbers of 
zealous and learned cultivators, whom fure 
nothing but men’s in-bred fondnefs for the ob- 
ject it converfes with, and the end it pretends 
to, could fo paffionately devote to it. 

‘Awnp fince that (as the fame “vifotle, taught 
by his mafter P/ato, well obferves) admiration 
is the parent of philofophy, by engaging us to 
enquire into the caufes of the things at which 
we marvel; we cannot but be powerfully in- 
vited to the contemplation of nature, by living 


‘and converfing among wonders, fome of which 


are obvious and con{picuous enough to amaze 
even ordinary beholders; and others admira- 
ble and abftrufe enough to aftonifh the moft 


“inquifitive f{pectators. 


Tue bare profpeét of ‘this inagnificent fa~ 
brick of the univerfe, furnifhed and adorned 


"with fuch ftrange variety of curious and ‘uleful 


creatures, 


~ 
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creatures, would fuffice to tranfport us both - 
with wonder and joy, if their commonnefs did 
not hinder their operations. Of avhich teuth 
Mr. Stepkins, the famous oculift, did not leng 
fince fupply us with a memoérable inftance : 
For (as both himfelf and an illuftrious perfon 
that was prefent at the cure, informed me) a 
A rcatim maid of about eighteen years of age, having 
ofthe by acouple of cataracts, that fhe brought with 
rite: her into the world; lived abfolutely-blind from 
prizal of athe moment of her birth; being brought to 
maid born the free ufe of herjfeyes, was fo ravifhed at the 
si se furprizing fpectacle of fo many and. various 
TS yeas objects, as prefented themfelves to her un- 
old, fhe ob-acquainted ffght, that almoft every thing fhe 
tained the faw, tranfported her with fuch admiration and 
fri fs" delight, that fhe was in danger to lofe the 
objedts of eyes of her mind by thofe of her body, and 
the world expound that myftical Arabian proverb, which 
inflant’y advifes, to fhut the windows, that the boufe may 
fer ish, be light. 

' Bur if the bare beholding of this admirable 
{tructure, is capable of pleafing men fo highly; 
how much fatisfattion, Pyropbilus, may it be 
fuppofed to afford to an intelligent fpectator, 
who is able both to underftand and to re- 
ed av. ih the admirable architeCture. and fkilful con- 
chitelure, ttivance of it: for the book of nature is to an 
and cotri- ordinary gazer, and a naturalift, like a rare 
vances of Hook of hieroglyphicks to a child, and a phi- 
ee. Ofopher; the one is fufficiently with the odd- 
Higheful ‘els and variety of the curious pictures that 
than the adorn it; whereas the other, is not only de- 
fight figs lighted with thofe outward objeéts, that gra- 
hes tify his fenfe, but receives a much higher fa- 

. tisfaction, in admiring the knowledge of the 

author, and in finding out and inriching him- 
felf with thofe abftrufe and veiled truths dex- 
teroufly hinted in them. 
Examples _ YES, Pyroppilys, as the underftanding is 
and inftan- the higheft faculty in man, fo its pleafures are 
ces of the the higheft he can naturally receive. And 
Heme therefore I cannot much wonder, that the 
Juve, a famous Archimedes lighting in a bath upon an 
arifes from expedient to refolve a perplexing difficulty in 
the attain- natural philofophy, fhould leap ‘out of the 
fvowled.ge bath, and run unclothed like a madman, cry- 
ing nothing but “Evpme, “Evpuxe, I have found 
it, I have found it. Nor dol fo much admire, 
as deplore the fatally venturous curiofity of 
the elder Pliny, who, as the ‘younger relates, 


That the 
knowledge 
of the in- 


could not be deterred by’ the formidablenefs - 


of deftructive flames vomited by Ve/uvius, 
from endeavouring by their light to read the 
nature of fach Vulcanian hills ; but in fpite of 
all the diffuafions of his friends, and the af- 
frighting eruptions of that hideous place, he 
refolved, that flaming wonder fhould rather 
kill him, than efcape him ; and thereupon ap- 
proached fo near, that he loft his life to fatisfy 
his curiofity, and fell (if I may fo fpeak) a 
martyr to phyfiology. For we daily fee al- 
chymifts hazard their lives on mineral experi- 
ments in furnaces, where, though the fires are 
“not fo vaft and fierce, as thofe that Pliny went 
to confider, ¥yet the (dangerous, when not 
pernicious) fumes, do fometimes prove as 
fatal. 
One would think, Pyrophilus, that the con- 
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verfing with dead and ftinking carcaffes (that 
are not only hideous objects in themfelves, but 
made more ghaftly by putting us.in mind, that 
our felves mutt be fuch) fhould’ be nat gnly 
a very melancholy, but a very hated employ- 
ment. And yet, Pyropbilus, there are ana- 
tomifts, who dote upon it; and I confefs its 
inftructivenefs hath not only fo reconciled me 
to it, but fo enamoured me of it, that I have 
often {pent héurs much ief& delightfully, ‘not 
only in.courts, but even in libraries, than in 
tracing in thofe forfaken manfions, the inimi- 
workmanfhip of the omnifcient Archi- 
tect. 

Tue curious works of famous artificers ate rp. she 
Wont to invite the vifits, and excite the won- knowledge 
der of the generality of inquifitiveperfons. And of the mof 
I remember, that in my travels, I have often“? onl 
taken no {mall pains to obtain the pleafure of dis is 
gazing upon {ome mafter-piece of art: but now, m0 more 
I confefs, Icould with more delight look upon @“s##ful 
a fkilful diffection, than the famous clock at 72" 7?" 
Strafburgh. And, methinks, Ariftotle difcourles of natural. 
very philofophically in that place, where paf- 
fing from the confideration of the fublimett 
productions of nature, to juftify his diligence 
in recording the more homely circumftances 
of the hiftory of animals, he thus difcourfes: 

Reftat (faith he) ut de animanti natura differa- Arif. de 
mus, nibil pro viribus omittentes vel vittus vel Part. A- 
ngojlius. Nam & in sis, que boc in genere mi-™"™- ib. 1. 
nis grata noftro occurrunt fenfui, natura parens” > 
F autor omnium miras excitat voluptates ho- 
minibus, qui intelligunt caufas & ingenué phila- 
Sophantur. Abfurdum enim nulla ratione pro- 
bandum eft, fi imagines quidem rerum naturalium 
non fine deletiatione proptered infpetiamus, quad 
engeniuys coutemplamur, quod illas condiderit, id 
Gf, ortem pingends aut fingendi, rerum autem 
ipfarum nature ingenio mirdque folertia caufi- 
tulam contemplationem non magis profequamur 
atque exofculemur, modo caufas per/picere vale- 
amas: * Ytremains (faith he) that we difcourfe 
‘ of the natures of animals, being circumfpett 
* to omit none either of the nobler or inferiour 
‘ fort: for even from thofe creatures, which lefs 
© pleafe our fenfe, does the univerfal parent, 
‘ nature, afford incrediblecontentments to fuck 
“ perfons, as underftand their caufes, and phi- 
‘ Iofophize ingenuoufly. Since it were abfurd 
‘ and inconfiftent to reafon, if we fhould be- 
‘ hold the portraitures of natural things with 
‘ delectation, becaufe we obferve the accurate- 
‘ nefs, wherewith they are defigned, namely; the 
‘ fkill of painture of fculpture ; and not much 
‘ more affect and purfue the contemplation af 
* things themfelves, contrived by the exquifite 
* artifice and fagacity of nature, provided we 
fos able to paraenieh their caufes.? And 
the better to make out to you, Pyrophilus, the 
delightfulnefs of the ay of alba philofo- Tle 
phy, let me obferve to you, that thofe pleafing herein is 
truths it teacheth us, do highly gratify our in- ##ether 
tellectual faculties, without difpleafing any of 
them: for they are none of thofe criminal plea- 
fures, which injured and incenfed confcience 
does very much allay, even in the fruition, 
and turns into torments after it. Nor are the 
enquiries I am recommending of that trifling 

- and” 


Effay 1. 


and unferviceable fort. of imployments, which 
though confcience condemns not as unlawful for 
a Chriftian, reafon difapproves as not worthy 
of a philofopher; and wherewith to be much 
delighted, argues a weaknefs; as to be pleafed 
with babes and whiftles fuppofes unripe and 
weak intellectuals: but the contemplation of 


_ mature is an imployment, which both the pof- 
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feffors of the fublimeft reafon, and thofe of the 
fevereft virtue, have not only allowed, but 
cultivated. The learned author of the book 
De Mundo, afcribed to Ariftotle, begins it with 
this elogium of natural philofophy: Mihi qu:- 
dem fepe (fayshe) divina quedam res, Alexan- 
der, admirationeque digna vifa eft philofophia , 
precipue vero in ea parte, in qua fola ipfa fubli- 
mé fefe tollens, ad contemplandas rerum naturas 
magno illic fiudio contendit exiftentem in ets ve- 
ritatem pernofcere. © Philofophy (fays he) 
¢ O Alexander, hath oftentimes feemed to me 
‘ a divine and admirable thing; but chiefly, 
¢ that part of it, which afpires to contemplate 
¢ the natures of things, imploying its utmoft 
* power in fearching out the truth contained 
¢ inthem.’ ‘The reafonablenefs of which com- 
mendation he handfomely enough profecutes 
in the fubfequent difcourfe,; to which I fhall 
refer you, that I may proceed to mind you, 
that Pythagoras, Democritus, Plato, and divers 
others of thofe, whofe wifdom made after-ages 
reverence antiquity, did not only efteem the 
truths of nature worth ftudying for, but thought 
them too worth travelling for as far as thofe 
eaftern regions, whofe wife-men were then cried 
up for the beft expofitors of ‘the obfcure book 
of nature. And that fevere teacher, and per- 
fuafive recommender of the ftricteft virtue, 
Seneca, (whofe eminent wifdom made him in- 
vited to govern him, that was to govern the 
world, and who fo often and fo excellently 
preffes the hufbanding of our time) does not 
only in feveral paflages of his writings praife a 
contemplation of nature, but writes himfelf 
feven books of natural queftions, and addref- 
fes them to that very Lucilius, whom in his 
epiftle he takes fuch pains to make compleatly 
virtuous; and in his preface, after he had faid 
according to his manner, loftily, Eguidem tunc 
nature rerum gratias ago, cum illam non ab hac 
parte video, que publica eft, fed cum fecretiora 
ejusintvavi, cum difco, que univerft materia fit, 
quis author, aut cuftos, Sc. * Then do I pay 
¢ my acknowledgments to nature, when I be- 
¢ hold her not on the outfide, which is obvi- 
¢ ous to publick view, but am entered into her 
‘ more fecret receffes; when I underftand what 
¢ the matter of the univerfe is, who its author, 
‘ and preferver, €9¢.’ He concludes in the 
fame ftrain, Nifi ad hac admitterer, non fuerat 


_ opere pretium nafci: * Had I been debarred 


© from thefe things, it would not have been 
¢ worth coming into the world.” And to add 
what he excellently fays in another treatife, 
Ad bec querenda natus (fayshe, having fpoken 
of enquiries concerning the univerfe) e/fima 
vam non multim acceperit temporis, etiam 
allud totum fibi vindicet, cui licet nthil facilitate 
eripi, nibil negligentia patiatur excidere ; licet 
boras fuas avariffimée fervet, (FS ufque in ultima 
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etatis humane terminos procedat, nec quicquid 
illi,ex eo quod natura conftituit, fortuna concutiat ; 
tamen homo ad immortalium cognitionem nimis 
mortalis eft. Ergo fecundum naturam vivo, ft 
totum me illi dedi, fi illius admirator culterque 
Jum. Natura autem utrumque facere me voluit 
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pe 


F agere, &P contemplationi vocare: ‘ Being Sen. d:0- 
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* man is not great, if this ftudy fhould in- 
* grofs it all; fince though he fhould preferve 
‘ his hours with the greateft frugality all his 
* life-time, not fuffering any to be ftolen from 
* him, or flide away negligently, and never be 
* difturbed by accidents of fortune in the im- 
ployment nature has appointed him, yet is 
he too moral to attain the knowledge of im- 
‘ mortal things. Wherefore, I live agreeable 
to nature, when I give up my felf wholly to 
her, and am her admirer and adorer: more- 
over, nature hath defigned me to act, and 
imploy my felf in contemplation.’ 


‘ born defignedly for fearching out thefe things, #¢ Sap. 
confider, that the portion of time allotted to ~ 3* 
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far religion is from dif-approving the ftudy of judy con- 


phyfiology, I fhall have occafion to manifeft /?s »-*# 


rete 22008 ; 


ere long, when we fhall come to fhew, that 
it is an act of piety to offer up for the creatures 
the facrifice of praife to the creator; for, as 
anciently among the Jews, by virtue of an Aa- 
ronical extraction, men were born witha right 
to priefthood; fo reafon is a natural dignity, and 
knowledgea prerogative, that can confer a prieft- 
hood without unétion or impofition of hands. 
And as for reafon, that is fo far from making 
us judge that imployment unworthy of rational 
creatures, that thofe philofophers (as Arifotle, 
Epicurus, Democritus, Fc.) that have improved 
reafon to the greateft height, have the moft 
ferioufly and induftrioufly imployed it to invetti- 
gate the truths, and promote the ftudy of na- 
tural philofophy. 


_ Anp indeed, that noble faculty called reafon, ze abfer- 


being confcious of the great progrefs it may 


dity of not 


enable us to make in the knowledge of nature’s*”?'9"*8 


myfteries, if it were induftrioufly imployed in 


ing confiderably employed. And certainly we 
are wanting to our felves, and are guilty of 


human fa- 
; cultics on 
the ftudy of them, cannot, but like a great rhe contcm- 
commander, think it felf difobliged by nor para ee of 
tiaofe co- 
jocks, Fo 
dich reey 


little lefs than our own degradation, that being are fited. 


by God’s peculiar vouchfafement endowed 
with thofe noble faculties of underftanding, 
and difcourfing, and placed’ amidft a number- 
lef variety of objects, that inceffantly invite 


our contemplations, can content our felves to | 


behold fo many inftruétive creatures, which 
make up this vaft univerfe, whofe nobleft part 
we are defigned to be, with no more, or but 
little more difcerning eyes than thofe lefs fa- 
voured animals, to whom nature hath denied 
the prerogative of reafon, as we deny our felves 
the ufe of it. riffotle well obferves, that 
among, animals, man alone is of an erected 
ftature; and adds, That itis becaufe his nature 


hath fomething in it of divine: Officium autem pe part. 


divini (infers he) eff intelligere atque fapere: Anim 
¢ Thequalifications of adivine being, are under-!)-4 ¢.19 


¢ ftanding and wifdom.’ And it cannot but mif- 
become the dignity of fuch a creature to live 
ignorant or unftudious of the laws and confti- 


5Q. tutions 


4.26 


tutions of that great Commonwealth (as divers 
of the antients have not improperly ftyled the 
world) whereof he is the eminenteft part. And 
were we notlulled afleepby cuftom or fenfuality, 
it could not but trouble, as well as it injures a 
reafonable foul, to ignore the ftructure and con- 
trivance of that admirably organized body, in 
which fhe lives, and to whoft intervention fhe 
owes the knowledge fhe hath of other crea- 
tures. 

Ir is trueindeed, that even the generality of 
men, without making it their defign, know 
fomewhat more of the works of nature, than 
creatures deftitute of reafon, can, by the ad- 
vantage of that fuperiour faculty, which can- 
not but even unurged, and of its own accord 
make fome, though but flight, refle¢tions on 
the information of the fenfes: but if thofe im- 
preffions be only received and not improved, 
but rather neglected; and if we (contenting 
our felves with the fuperficial account given us 
of things by their obvious appearances and qua- 
lities) are beholden for that we know, to our 
nature, not our induftry, we faultily lofe both 
one of the nobleft imployments, and one of 

feats the higheft fatisfactions of our rational faculty. 
Piper And he, that is this way wanting to himfelf, 
inilitude of eems tO five in this magnificent ftructure, 
a fpider incalled the unliverfe, not unlikea fpider in a pa- 
2 palace; Jace; who taking notice only of thofe objects, 
hin nae that obtrude themfelves upon her fenfes, lives 
thing be. ignorant of alf the other rooms in the houfe, 
fide her faye that wherein fhe lurks; and difcerning no- 
ni cb- -thing either of the architecture of the ftately 
building, or of the proportion of the parts of 
it in relation to each other, and to the entire 
ftruéture, makes it her whole bufinefs, by in- 
trapping of flies, to continue an ufelefs lite; or 
exercife herfelf to fpin cobwebs, which, though 
confifting of very fubtile threads, are unfervice- 
able for any other than her own trifling ufes. 
And that the contemplation of the world, 
efpecially the higher region of it, was defigned 
for man’s imployment by nature’s felf, even 
theheathen poet (perhapsinftructed by 4riftot/e) 

could obferve, who fings, 


Pronaque cum [pettent animalia cetera terram, 
Os bomini fublime dedit, ca@lumque tuert 
Fuffit, &8 erettos ad fidera tollere vultus. 


¢ Wife nature, framing brutes with down- 
‘ ward looks, 

¢ Man with a lofty afpect did endue, 

‘ And bad him heaven withits bright glories 


¢ view. 


The opinion] might annex, Pyrophilus, the tory fa/ephus 
ass Ovid, tells usin the beginning of his Fewifh Anti- 
hechic, guities, that it was the holy Seth and his pofte- 
and Solo. tity (who are in Geneffs ftyled the fons of God) 
mon bed that were the inventors of aftronomy, whofe 
ie (= more fundamental obfervations (to perpetuate 
the Pidy ofthem to mankind, and fever them from the 
afrenomy foretold deftruétions by fire and water) they 
and other engraved upon two pillars, the one of brick, 
P'yfoleey. the other of ftone; the latter of which our 

hiftorian reports to have been extant in Syria 


in his time. And it is an almoft uncontrolled 
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radition, that the patriarch, whom God vouch- Ifaiah xii. 
fafes to ftyle bis friend, was the firft teacher of 5: 
aftronomy and philofophy to the Egyptians, pane 
from whom, long afterwards, the Grecians ‘iad 
learned them. Berofus himfelf records him to 
have been {killed in the fcience of the ftars, as 
he is cited by Fofephus, (Ant. lib. 1. c. 8.) who 
a little after {peaking of Abraham and the E- 
tians, exprefly affirms, that Nwmerorum 

staan EF fiderum benigneé illis communicavit : 
nam ante Abrabami ad fe adventum, Aégyptii 
rudes erant bhujufmodi difciplinarum, que 4G 
Chaldeis ad Aigyptios profetie, binc ad Gracos 
tandem pervenerunt. 

Bur, Pyrophilus, to put it out of queftion, 
that the fublimeft reafon needs not make the 
poffeffor of it think the ftudy of phyfiology 
an employment below him, that unequalled 
Solomon, who was pronounced the wifelt of 
men by their omnifcient Author, did not only 
juttify the ftudy of natural philofophy, by ad- 
dicting himfelf to it, but ennobled it by teach- 
ing it, and purpofely compofing of it, thofe 
matchlefs records of nature, from which I re- 
member fome Jewifh authors relate ri/fatle 
to have borrowed divers; which (if it be true) 
may well be fuppoféd to be the choiceft pieces, 
that adorned his philofophy, and which Provi- Why. Prq- 
dence perhaps deprived the world of, upon vidence 
fuch a fcore, as it did the Jews of the body of 7” #- 
Mofes, left men fhould idolize it, or, as fome fees ay 
Rabbies are pleafed to inform us, left vicious phy/ologp. 
men fhould venture upon all kinds of intem- 
perance, out of confidence of finding out by 
the help of thofe excellent writings the cure 
of all the diftempers their diffolutenefs fhould 
produce. 

Ann, Pyrophilus, yet a little further to dif- 
cover to you the delightfulnefs of the con- 
templations of nature’s works, give me leave 


.t0 mind you of their almoft unimaginable va- 


riety, as of a property, that fhould, methinks, 
not faintly recommend natural philofophy to 
curious and aétive intellectuals. . 

For mioft other fetences, at leaft as they are of the ae- 
wont to be taught, are fo narrow and circum- /ighr, rhas 
{cribed, that he, who has read one of the beft 74” 7”/¢ 
and recenteft fyftems of them, fhall find fitch or 
in the other books publifhed on thofe fubjects, objehi, 
but difguifed repetitions ; and a diligent fcholar »/ch ua- 
may in no long -time learn, as much as the”? ?” ss 
profeffors themfelves can teach him. But the : 
objects of natural philofophy being as many 
as the laws and works of nature, are fo various 
and fo numberlefs, that if a man had the age 
of Methufelah to fpend, he might fooner want 
time than matter, for his contemplations : and 
fo pregnant is each of that vaft multitude of 
creatures, that make up the naturalift’s.theme, 
with ufeful matter to employ men’s ftudy, that 
I dare fay, that the whole life of a philofopher 
fpent in that alone would be too fhort to give 
a full and perfé€@t account of the natural pro- 
perties and ufes of any one of feveral muerals, 
plants, or animals, that I could name. It 1s an 
almoft incredible variety of vegetables, that 
the teeming earth, impregnated by God’s pro- 
ducat terra, does in feveral regions produce, 
Botanifts have, 2 pretty while fince, reckoned 


up, 
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raat chore up near 6000 fubjeéts of the vegetable king- 
be ats dom; fince when, divers other not defcribed 
He ae plants ‘have been obferved by herbarifts, the 
eget chief of which will, I hope, be fhortly com- 
kingdom. tpunicated to the world, by that curious and 
diligent botanift, my induftrious acquaintance, 
Dr. How, to'whom I not long: fince prefented 
a peculiar and excellent kind of pepper, whofe 
fhell taftes not unlike cinnamon, and fmells fo 
like cloves, that with the odour I have de- 
ceived many, which he confeft to be new even 
to him; it having been lately gathered in Fa- 
maica (where it abounds) and prefented me by 
the inquifitive commander of the Englifh forces 
there. And yet, Pyrophilus, this great variety 
of fimplés could not deter either ancient or 
modern inquirers from writing entire treatifes 
Of divers Of fome particular ones. So Pliny tells us, * that 
figle fse- Themifon the phyfician publifhed a volume (for 
jetls that fo he called it) of that vulgar and defpifed herb 
(bese tyeq.called Plantain. So the fame > author tells us, 
sifes toun- that Amphilochus writ a volume De Medica 
i aes Herba, &9 Cytifa; and king ¢ Fuba another, of 
eee fort of Nymphea by him found on mount 
Atlas. And in our times, not to mention 
6 1d.lib. thofe many books, that have been written by 
xvill. Cap. nhyficians, of the ftructure of man’s body, and 
Td. lib. De Ufu partium, Carolus Rofenbergius writ fome 
xxy.cap.7.years fince an entire book of Rofes, which he 
calls his Rhodologia: Martinus Blochwitius {ince 
publifhed another book of Elder, under the 
title of Azatomia Sambuci. Among the chy- 
mifts, Angelus Sala publifhed in diftinét trea- 
tifes, his Vitrislogia, Tartarologia, Saccharo- 
logia. Untzerus alfo writ peculiar tracts De 
How many Mercurio, De Sulphure, De Sale. And Para- 
ae celfus hinfelf vouchfafed diftinct treatifes to 
hes if ”) Hypericon, Perficaria, Helleborus, and fome 
timmy, Other particular plants. Bafikus Valentinus (one 
which yet of the moft knowing and candid chymieal 
i writers) publifhed long fince an excellent 
aU fered treatife of Antimony inferibed Currus trium- 
phalis Antimenii ; but though in his other, he 
hath alfo taught us divers other things con- 
cerning it, yet he left fo much undifcovered 
in antimony, that Azugelus Sala was thereby 
emboldened to publifh his Anatomia Antimonii. 
And Hamers Poppins, (if that be his true name,) 
Fohannes Tholdius, and the experieneed Alexan- 
der Van Suchten, thought fit to write entire 
treatifes of that fame mineral, by which if they 
feem to echpfe the diligence of Ba/kus, at leaft 
they bore witnefs to his judgment : for modett- 
ly inviting his readers to make further inqui- 
ries into the nature and preparations of that ab- 
ftrufe mineral, he gives this account of his leav- 
ing many things unmentioned, That the fbort- 
nels of life makes it impoffible for one man 
throughly ta learn antimony, in which every 
day fomething of new is difeoveréd. And I re- 
member, that having lately given a chymitt, 
upon his requeft, fome direétions for drawing, 
not an imaginary mercury of antimony, as 
thofe, which are wont to be taught by chymitts, 
but a real fluid quickfilver; he fome days 
fince brought me about an ounce of it (which 
you may command when you pleafe) as the 
firft fruits of directions, differing’ enough from 
thofe, which I have hitherto met with in au- 
. I 
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thors. A peculiar way likewife of feparating 
from antimony, not fuch a fubftance as thole, 
which are as improperly as vulgarly called an- 
timonial fulphurs, but a really combuftible bo- 4: a real 
dy, which looks and burns fo like common Lettie 
brimftone, that it is not eafily diftinguithableee 
from it, we fhall elfewhere, God willing, Py- shar burns 
rophilus, teach you. And I remember, that “ke ordina- 
whereas; according to the way mentioned. by 7, Lit 
Bofilius in his Currus triumphalis, and both’ ~ 
generally tranfcribed by authors, and formerly 
practifed by our felves, the tincture of the glais 
of antimony is very tedious to make, being to. 
be drawn with fpirit of vinegar, 1 once made 
a menftruum to draw it more expeditioufly ; 
which having not hitherto met with, in any 
of the authors I have read, I fhall not conceal 
from you. Taking then an arbitrary quantity 4xew tine 
of the beft French verdigreafe, and diftilling*#e of 42- 
it orderly in a ftrong naked fire, 1 found tHe ot ct i 
extorted liquor to extract (even in an ordinary the ineire 
digefting heat) from powdered antimonial proce/s to 
glafs, a blood-red. tinébure in three or four4”#” '* 
hours ; and my curiofity leading me to abftract 
the menftruum from the tinging powder, and 
put it again upon pulverized glats, I found it 
again highly tincted in very few hours. And 
profecuting the experiment, I found, that by 
drawing off the menftruum, and digefting 
fpirit of wine wpon the remaining calx, I could 
foon obtain a red tincture, or folution ; from 
which fome chymifts, if I fhould tell them, 
what I have now told you, would perhaps ex- 
pect no ordinary medicine. But this, | fup- 
pofe, you will think lefs ftrange, than that 
with a liquor eafily feparated, by a way which 
I may elfewhere teach you, from an obvious 
vegetable, of which you may fafely eat a whole 
pound at a time, I have drawn a deep red 
tinéture, even from crude antimony, and that 
in not many hours, and without heat. 

Awp to thefe experiments of antimony, f 
might (partly from the communication of my 
friends, and partly from fome trials of my own) 
add divers other undivulged experiments rela- 
ting to that mineral, if it were not now more 
feafonable, referving them for other papers, ofGilber- 
to mind you, that the learned Kircherus hath tvs,Cabz- 
enriched us with a great volume in folio, of light Ke eo 
and fhadows; and another in quarto, of the soho farce 
load-ftone: and yet none of thefe have’ fo ex- /ively writ 
haufted the fubjects they have treated af, but *”eexper- 
that an after enquirer may be able to’ recruit?” 7 
their obfervations with many new ones, per- fone, . 
haps more numerous or more confiderable than 
the former: as after our learned countryman 
Gilbertus had written a volume of the toad: 
{tone, the Jefuit Cahexs was not by that de: 
terred from writing another of the fame fub- 
ject: and though fince Cabeas the ingenious 
Kircherus have fo largely prafecuted it in his 
voluminous Ars Magnetica, yet he has not reap- 
ed his field fo clean, but that a careful gleaner 
may {till find ears enough to make fome fheaves. 
And what I have lately tried or feen, makes 
me think it very poffible to recruit thofe many 
of Kircherus, with fome further magnetical ex- 
periments unmentioned in his book. And I 
have, the very day I writ this, made in chat 
admi- 
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adimirable {tone a not inccnfiderable experi- 
ment, notextant (that I remember) there: for 
taking an oblong load-ftone, and heating it red- 
hot, { found the attractive faculty in not many 
minutes, either altogether abolifhed, or at leaft 
fo impaired and weakened, that I was fcarce, 
if at all able to difcern it. But this hath been 

Of fome obferved, though not fo faithfully related, by 

zim expe~ more than one; wherefore I fhall add, that by 

aia refrigerating this red-hot load-ftone either north 

sah ee or fouth, I found that I could give its extremes 

ed of that a polarity (if I may fo fpeak) which they 

fio. would readily difplay upon an excited needle 

freely placed in equilibrium: and not only fo, 

but i could by refrigerating the fame end fome- 

time north, and fometime fouth, in a very 

fhort time change the poles of the load-ftone at 

pleafure, making that which was a quarter of 

an hour before the north pole, become the 

fouth; and onthe contrary, the formerly fouth- 

ern pole become the northern. And _ this 

change was wrought on the load-ftone, not 

only by cooling it directly north and fouth, 

Kut by cooling it perpendicularly; that end of 

it which was contiguous to the ground growing 

the northern pole, and fo (according to the laws 

* magnetical) drawing to it the fouth end of the 

needle; and that which was remoteft from it, 

the contrary one: as if indeed the terreftrial 

globe were, as fome magnetick philofophers 

have fuppofed it, but agreat Mages, fince its 

effluviums are able, in. fome cafes, to impart a 

magnetick faculty to the loadftone it felf. 

Some other experiments of this nature, not ex- 

tant in Kircherus, we may have elfewhere fit 

opportunity to mention. And indeed, that 

enigmatical mineral (if I may fo call it) the 

load-ftone, is a fubject fo fertile in rarities, that, 

I hear, he himfelf is reprinting that accurate 
treatile, with new large additions. 

that ad. Nor are the fmalleft and moft defpicable 

mirable produétions of nature fo barren, but that they 

fpecilat‘ons are capable both to invite our {peculations, and 

vies ed to recompenfe them. Pliny in the eleventh 

moft defpi- book of his natural hiftory, where he treats of 

cable pro- infects, is a little after the entrance tranfported 

duétions of ¥¢h an unwonted admiration of the workman- 
nature. . . 12s 

fhip of nature in them: Nu/quam alibi (fays 

he) [pecfatiore nature rerum artificio: ‘ In no- 

‘ thing elfewhere (faith he) is the workman- 

‘ fhip of nature more remarkable than in the 

< contexture of ‘thefe little creatures.” And 

after a wonder, not unworthy a philofopher, 

he concludes, Rerum natura nufquam magis quam 

in minimis tota eft: © Naturein her whole pow- 

‘ er is never more wholly feen than in her 

© {malleft works.? To which epiphonema he 

adds this fober and philofophical admonition: 

Quapropter, quefo, ne bec legentes, quoniam ex 

his fpernunt multa, etiam relata faftidio damnent, 

cum in contemplatione nature nibil pofht videri 

fupervacaneum: * Wherefore I would requett 

e ‘the perufers of thefe difcourfes, that although 

the fubjects we treat of are contemptible in 

their eyes, they would not therefore difdain 

the relations we fhall make of them; fince 

nothing ought to feem fuperfluous in the 

contemplation of nature.” I remember, that 

t is from the confideration of fo defpicable a 
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part as the fkin of the foal of the foot, that 
Galen takes occafion to magnify the wifdom of 
God in thofe excellent terms, that we {hall 
have occafion to mention hereafter. And, as 
he fays rarely well, though fome creatures feem 
made of much coarfer ftuff than others, yet 
even in the vileft, the Maker’s art ihines 
through the defpicablenefs of the matter. For 
idiots admire in things the beauty of their 
materials; but artifts, that of the workman- 
fhip: to which, after a great deal cf philofo- 
phical difcourfe, he adds, Neque oculo nec ce- 
rebro deterius eft pes conftrudius, fi utrague pars 
ad attiones, cujus gratia fuit fatia, fe babeat 
optimé; neque cerebrum fine pede fe probe babe- 
ret, neque pes fine cerebro: eget enim, opinor, 
illud vebiculo, bic autem fenfu: * Nor is the 
* foot worfe contrived than the brain or eye, 
‘ provided each part be duly difpofed for the 
‘ performance of the actions to which it was 
* defigned: fince the brain could not conve- 
* niently want the foot, nor the foot the brain. 
‘ For, I conceive, that one ftands in need of 
‘ a fupport for local motion; and the other, 
© of a fource, from whence to derive the facul- 
© ties of feeling.” To which we may annex 
that judicious reafoning of riffotle, who, de- 
{cending from the contemplation of the fub- 
limer works of nature, to treat of the parts of 
animals, thus endeavours to keep his readers 
from thinking, that the object of it muft ren- 
der that enquiry defpicable: Refat (fays he) 
ut de animanti natura differamus. And having 
fet down thofe words, which you have not 
long fince read, in connection to thefe, he 
thus profecutes his difcourfe: Quamobrem, vi- 
liorum animalium difputationem perpenfionemque 
foftidio quodam puerili foreviffe, moleftéque tu- 
liffe dignum nequaquam eft: cum nulla res fit na- 
ture, in qua non mirandum aliquod babeatur: 
Et quod Heraclitum ferant dixiffe ad eos, qui 
cum alloqui eum vellent, quod forte in cafa fur- 
naria quadam caloris gratia fedentem vidiffent, 
accedere temperarunt, ingredi enim eos fidenter 
juffit ; quoniam, inguit, ne huic quidem loco di 
defunt immortales , bec idem in indaganda quoque 
natura animantium faciendum ef. Aggredi e- 
nim queque fine ullo pudore debemus; cum in 
omnibus nature numen, &9 bhoneftum pulchrum- 
que infit ingenium: * Wherefore it is altogether 
‘ unfeemly to rejeét with a kind of childifh 
© nicety, or be offended at the difcourfe and 
‘ fpeculation of inferior animals; fince there 
© is nothing in all nature, but contains in it 
© fomewhat worthy of admiration. And as it 
¢ is recorded of Heraclitus, that feeing fome 
©‘ perfons defirous to {peak with him, refufed 
© to approach towards him, becaufe they be- 
held him warming himfelf in a miferable cot- 
tage, he bad them come in without fcruple, 
fince here alfo (faith he) are the immortal 
gods prefent: fo in like manner ought we 
to be highly perfuaded of the dignity of ani- 
mals, when we make enquiries into their 
natures. Which we ought in no wile to be 
afhamed of; fince the mighty power and 
laudable wifdom of nature is con{picuous in 
all things.’ Nay, Paracel/us himfelf, as haugh- 
ty as he was, was philofopher enough not to 
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difdain to write a book De Myfterits Vermium; 
wherein, though, according to his manner, he 
hath fet down many extravagances, he is more 
candid in the delivery of feveral remedies (which 
experience hath recently taught us to be more 
effectual than probable) than in moft other of 
his writings. And in that treatife he juftly 
reprehends the Jazinefs and pride of thofe phy- 
ficians, who not only neglect and fcorn enqui- 
ries of nature themfeélves, but when the fruits 
of fuch enquiries are prefented them by others, 
inftead of a grateful acceptance, receive them 
with contempt and derifion. To which, a 
while after, he adds, what is moft true, * That 
« God hath created nothing fo vile, defpicable, 
¢ abject, or filthy in the world, that may not 
¢ make for the health and ufe of man.” And 
certainly whatever God himfelf has been pleafed 
to think worthy his making, its fellow-crea- 
ture man fhould not think unworthy of his 
knowing. Nor is it a difparagement to a hu- 
man notion, to reprefent a creature, which has 
the honour to have been framed according to a 
divine idea; and therefore the wifeft of men, in, 
his natural hiftory, {cruples not to write as well 
of abject reptiles, as of lions, eagles, elephants, 
and other noble animals; and did not only 
treat of the tall cedars of Lebanon, but that 
defpicable plant (whatever it be that is defign- 
ed by the Hebrew ezod) which grows out of 
the wall. For my part, if I durft think my 
actions fit to be examples, I fhould tell you, 
that I have been fo far from that effeminate 
fqueamifhnefs, that one of the philofophical 
treatifes, for which I have been gathering ex- 
periments, is of the nature and ufe of dungs. 
And though my condition does (God be praif~ 
ed) enable me to make experiments by others 
hands; yet I have not been fo nice, as to decline 
diffecting dogs, wolves, fifhes, and even rats 
and mice, with my own hands. Nor, when I 
am in my laboratory, do I {cruple with them 
naked to handle lute and charcoal. 

I SHouip here, Pyrophilus, ceafe to enter- 
tain you with difcourfes of the pleafantnefs of 
natural philofophy, but that I remember I have 
not yet told you, that the ftudy of phyfiology 
is not only delightful, as it teaches us to know 
nature, but alfo as it teaches us in many Cafes 
to mafter and command her. For the true 
naturalift (as we fhall fee hereafter) does not 
only know many things, which other men 
ignore, but can perforrn many things, which 
other men cannot do; being enabled by his 
{kill not barely to underftand feveral wonders 
of nature, but alfo partly to imitate, and partly 
to multiply and improve them, And how na- 
turally we affect the exercife of this power over 
the creatures, may appear in the delight children 
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take to do many things (which we may have 
occafion to mention elfewhere) that feem to 
proceed from an innate propenfity to pleafe 
themfelves in imitating or changing the pro- 
ductions of nature. 

Awnp fure it is a great honour, that the in- 
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dulgent Creator vouchfafes to naturalifts, that #07 2"¢ 
though he gives them not the power to pro- power that 


duce one atom of matter, yet he allows them 


Phyfiology 
gives the 


the power to introduce fo many forms (which pro/peraus 


philofophers teach to be nobler than matter)" 


and work fuch changes among the creatures, 
that if Adam were now alive, and fhould fur- 
vey that great variety of man’s productions, 
that is to be found in the fhops of artificers, 
the laboratories of chymifts, and other well 
furnifhed magazines of art, he woyld admire to 
fee what a new world, as it were, or fet of things 
has been added to the primitive creatures by 
the induftry of his pofterity. ‘ 

Anp though it be very true, that man is 
but the minifter of nature, and can but duly 
apply agents to-patients, (the reft of the work 
being done by the applied bodies themfelves ;) 
yet by his fkill in making thofe applications, 
he is able to perform fuch things,as do not only 
give him a power to matter creatures otlrerwife 
much ftronger than himfelf, but may enable 
one man to do fuch wonders, as another man 
fhall think he cannot fufficiently admire. As 
the poor Indians looked upon the Spaniards 
as more than men, becaufe the knowledge 
they had of the properties of nitre, fulphur 
and charcoal duly mixed, enabled them to 
thunder and lighten fo fatally, when they 
pleafed. And this empire of man, as a natu- 
ralift, over the creatures may perchance be to 
a philofophical foul preferved by reafon untaint- 
ed with vulgar opinions, of a much more fatif- 
factory kind of power or fovereignty than that, 
for which ambitious mortals are wont fo bloodi- 
ly to contend. For oftentimes this latter being 
commonly but the gift of nature, or prefent of 
fortune, and but too often the acquift of 
ctimes, does no more argue any true worth or 
noble fuperiority in the poffeffor of it, than it, 
argues one brafs counter to be of a better me- 
tal than its fellows, in that it is chofen out to 
{tand in the account for many thoufands pounds 
more than any of them. Whereas the domi- 
nion, that phyfiology gives the profperous ftu- 
dier of it (befides that it 1s wont to be inno- 
cently acquired, by being the effect of his 
knowledge) is a power, that becomes man as 
man. And to an ingenigus {pirit, the won- 
ders he performs bring perchance a higher fatif- 
faction, as they are proofs of his knowledge, 
than as they are productions of his power, or 
even bring acceffions to his ftore, 
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HE next advantage, Pyropbilus, that 
we mentioned the knowledge of nature 


ro bring to minds of men, is, that therein it 
Vout. I, 


excites and cherifhes devotion; which when I 
fay, Pyrophilus, 1 forget not, that there are {e- 
veral divines (and fome of them eminent ones) 

sR that 
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that out of a holy jealoufy (as they think) for 
religion, labour to deter men from addicting 
themfelves to ferious and thorough inquiries 
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yet, that none of God’s works might want in- 
telligent {pectators and admirers, the angels 
were created the firft day, as divines generally 


into nature, as from a ftudy unfafe for a Chri- 
{tian, and likely to end tn atheifm, by making 
it poffible for men (that I may propofe to you 


infer from the words of God in Fob; Where Jor x 
waft thou, when I laid the foundations of the oe 
earth? and a little after; when the morning >! 


Theendof AND firlt, Pyrophilus, 1 muft premife, that ‘/77 


their objection as much to its advantage as I 
can) to give themfelves fuch an account of all 
the wonders of nature, by the finele knowledge 
of fecond caufes, as may bring them to difbe- 
lieve the neceffity ‘of a firft. And cerfainly, 
Pyrophilus, if -this apprehenfion were well 
grounded, I fhould think the threatened evil 
fo confiderable, that inftead of inviting you to 
the ftudy of natural philofophy, I fhould very 
earneftly labour to difftade you from it, For 
{, that had much father have men not philofo- 
phers than not Chriftians, fhould be better con- 
tent to fee you ignore the myfteries of nature 
than deny the author of it. But though the 
zeal of their intentions keep me from harbour- 
ing any unfavourable opinion of thé perforis of 
thefe men, yet the prejudice that might redound 
from their doétrine (if generally received) 
both tothe glory of God from the creattires, 
and to the empire of man over them, forbids 
me to leave their opinion unanfwered; though 
I am forry, that the neceffity of vindicating the 
ftudy I recommrend to you ftom fo heinous a 
crime as they have accufed it of, will compel 
me to theologize in 4 philofophicil difcourfé: 
which that I may do, with as much brevity 
as the weight and exigency of my fubject will 
permit, I fhall content myfelf only in the ex- 
plication of my own thoughts, to hint to you 
the grounds of ahfwering what is alledged a- 
gainft them. 


Sears fang together, and all the fons of God fbouted 
for joy. Where, by the morning ftars and fons 
of God, are fuppofed to be meant the newly 
created angels ; one of whofe earlieft exercifes 
Was, it feems, to applaud the creation, and 
take thence occafion to fing hymns to the al- 
mighty author of it. I fhould not, Pyraphi- 
/us, add any thing further on this fabje&, bur 
that having fince the writing of thefe thoughts, 
met with a difcourfe of Seneca’s, very con{o- 
nant to fome of them, I fuppofe it may tend 
to your delight as well as to their advantage, 
if I prefent you fome of the truths you have 
feen in my coarfer Ianguage, dreft up in his finer 
and happier éxpreffions. Curio/um nobis (faith 


he) natura ingenium dedit, € artis fihi pulcbri- oo de 
tudinifque con[cia fpettatores nos tantis rerum. °°? 


Jpectaculis genuit, perditura fruttum fui, fi tam” 
magna, tam clara, tam fubtiliter dulfa, tam ni- 
tida, PF non uho genere formofa folitudini oftende- 
fet; ut fcias lam fpettari voluiffe, won tantum 
Gfpict, vide quem locum nobis dedst 5 nec erexit 
tantummodo hominem, fed etiam ad contempla- 
tionem fatium, ut ab ortu fidera in occafum la- 
bentia profequi poffet,<S vultum fuum circumferre 
cum toto, fublime illi fecit caput, €P collo flexibil: 
iimpofuit. Deinde Jena per diem, fena per notiem 
Signa produxit ; nullam non partem fui explicuit, 
ut per hac, que obtulerat ejus oculis, cupiditatem 
faceret etiam cgelerorum: nec enim omnia nec 
tanta vifimus quania funt, fed aties noftra aperit 


Sibi inveftigando viam, {5 fundamenta veri jacil, 


Gnd's vee-though it may be a prefumption in maii, (who uf ingusfitio trapfeat ex apertis in phfcura, &¢ 
sama lory, tO tea Scriptute éxpreffion, és but of yeferday, aliquid ipfo.mundo inveniat antiguius: ¢ Nature, 
Job viii. "a knows nothing, bécaufé bis days upon the “ confeious to ‘her felf of her own beauty and 
Q. earth are but as a [badaw) precifely and pe- ‘* artifice, -hath given vs a curous fearching 
remptorily to define all the énds and aims of ¢ wit, and to fo excellent and great fhews be- 
the -otmnifcient God in ‘his great wotk of the < gat us to be fpectators ; otherwile fhe would 
creation; yet Pies it Will be né gteat yen- * haye loft the fruit of her felf, if to a defart 
ture to fuppofé; thit at leaft in the creating of ‘ and folitude, fhe fhould have fet forth fo 
the fablunary wotld, and the more confpicuous ‘ magnificent, fo famous, fo fmely drawn, fo 
ftars, two df God’s principal ends wére, the © fair and many ways beautiful pieces, That 
manifeftatton of his owh glory, and’ the good * you may know fhe would not only have 
Prov. xvi, Of men. For'the firft of thefe; The Lard hath * them feen,but looked upon, take notice of the 
4. made all things for bim/felf,fays the preacher; for * place fhe hath given us: for the hath not 
of tim, and through him,and to bim,are all things, * only made man of an upright ftature, but 
Rom. xi. fays the apoftl, -Arid, Yhou bajt created all * being fo made, for better contemplation, that 
36. things, and. for thy pleafure they are and were ‘ he might follow with his eye the courfe of 
created, fay the twenty-four proftrate elders < the ftars, from the rifing to the fetting, and 
(reprefentatives, perhaps, of thé whole church < catry about his looks, together with his 
of both teftaments, propagated by the twelve ¢ whole body, fhe hath both given him a tall 
pattiarchs, and the iike number of apoitles) « head, and placed that upon a flexible neck ; 
to thew Creator; which truth, Were it requifite, ‘ then fhe fhews fix conftellations by day, and 
might be further confirmed by feveral other < fix by night. She hath laid open every part 
texts, which, to decline needlefs prolixity, I ¢ of her felf, that by thofe things, which fhe 
here forbear to infift on, Confonantly to this, * hath offered to the eyes of man, fhe might 
Pfal. xix. we hear the Pfalmift proclaiming that the bea- ¢ breed a defire of knowing the reft. Yet 
ne vens declare the glory of Gad, and the firmament « neither do we fee all her works, nor thofe 
Jheweth his handy-works. To which purpofe ‘ that we fee, do we fee in thofe proportions 
we may alfo obferve, that though man were ‘ which they truly have; but our fight, by 
mot created, till the clofe of the fixth day (the < fearching, does open a way unto it felf,. and 
refident’s arrival being obligingly fufpended till © Tay the grounds of truth, that fo inquiry 
the palace was made ready to entertain him) ° 
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may pafs from things that are plain, to things 
€ that 
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¢ that are obfcure, and find femewhat more 


© ancient, even than the world it felf.” See Sez. : 


‘De Vita Beata, cap. xxxii. And left you 
might be offended at his mentioning of na- 
ture, and filenceof God, give me leave to in- 
form you, that about the clofe of the chapter 
immediately preceding that, whence the paf- 
fage you come from reading is tranfcribed, 
having fpoken of the enquiries of philofophers 
Into the nature of the univerfe, he adds, Hec 
qui contemplatur, quid Deo preftat? ne tanta 
ejus opera fine tefte fint , “ What does he, that 
¢ contemplates the nature of the univerfe, of 
¢ honour unto God ? this, that his.great works 

¢ are not without a witneds.’ 
that man’s AND to proceed to that, which we have for- 
good ise moerly affigned for the fecond end of the crea- 
fecond end, tion, that much of this vifible world was made 
1 perdi for the ufe of man, may appear, not only from 
foripiwe- +e time of his creation (already taken notice 
of) and by the commiffion given to the firft 


Gen.i. progenitors of mankind, to replenifb the earth 
28,29. and fubdue it, and to have dominion over the 
fife of the fea, and over the fowls of the air, and 
over all the earth; and over every living thing 
that creepeth or moveth on the earth: but alfo 
by God’s making thofe noble and vaft lumina- 
ries, and other bodies, that adorned the fky, to 
give light upon the earth, though inferiour to 
Gen.j, themin dimenfions, and to divide between the 
14,16. day and between the night, and to be for figns, 
and for feafons, and for days, and for years. 
To this agrees ‘that pafflage in the prophet, 
Thi. xiv. Thus faith the Lord that created the heavens, 
28. 


God himfelf that-formed the earth, and made 
it, He bath’ eftablifbed it, He created it not in 
vain, He formed it to be inhabited, {Sc. And 
the infpired ‘poet {peaks of man’s dignity in 
Pfal.v.5,6. very comprehenfive terms, For thou (fays he 
tohis Maker) baft made him little lower than the 
angels, and baft crawned him with glory nnd 
‘honour ; Thou mudeft bim to bave dominion over 
the works of thy bands, thou haft put all things 

ander bis feet “ : 
Genii. ' Tse famé truth may be confirmed by di- 
26, 28,29.-vers other texts, which it miglit here prove te- 
PGL viii iaus to inflt ‘on; And therefore I thall ra- 
eb ii, 4 ther: obferve, thaticonfonantly thereunto, God 
i v.3. was pleaféd’ to’ confider man, fo':much more 
oii. 28, ‘than the creatures: made for him, that he made 
Ron, viii. THe fun it felf at one time, to ftand ftill, and at 
33. ~—Ss_- another time to'go back, and: divers times 
2 Cor.iii. made the parts of the univerfe forget their na- 
22.. | ‘tute, or act contrary ‘to it; ‘and: thas (in fum) 
2 Tam. Ww. souchfafed to alter by miracles the courfe! of 
2 King vi.wfidture, for the inftruction or relief’ of man: (as 
5,6, when the fire’ fulpended its deftruétive opera- 
4ton, whilft the three refolute Jews, with their 
protector, walked unhatined -ihi the midit of 
thofe Aames that deftroyed the kindlers, andias 
the heavy iron, emerged up to! the fvimming 
piece of ‘wood, tiiraculoufly 'by Zlifoa made 
mapnetical .) And you may alfo, Pyrophilus, 
take notice, that when .fdagr had tranfgrefled, 
immediatély the ground was curfed ‘for his 
fake. And-as-it is net ‘unufval “in ‘human.juftice 
to raze'the’ very ‘houfes of regicides: and re- 
‘femtblap-triieors ; ‘fo ‘when the provocations of 
Sodom -fwelled'‘high enough to: feach heaven, 
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-And as animals alone, among the creatures, 


43% 
God did not only deftroy the inhabitants from 

the face of the earth, but for the inhabitants 
fins deftroyed the very face of the earth. So 

when in Noab’s time, a deluge of impiety 

called for a deluge of waters, God, looking 

upon the living creatures, as made for the ufe 

of man, ftuck not to deftroy them with him, 

and for him; but involved in his ruin all 

thofe animals, that were not neceffary to the 
perpetuation of the {pecies, and the facrifice 

due for Nogb’s prefervation. And fo, when 

(in the laft.days) the earth fhall be replenifhed 2 Pet. iii. 
with thofe {coffers mentioned by St. Peter, 3° > a 
who will walk, after their own lufts, and de-~ '  ~ 
ride the expectation of God’s foretold coming 

to judge and punifh the ungodly, their im- 
piety fhall be as well punifhed as filenced by 
the unexpected flames (perhaps haftened by 
that very impiety) that fhall either deftroy or 
transfigure the world. For as by the law of Lev. xiii, 
Mofes, the leprous garment, which could not 54 5) 
be recavered by being wafhed in water, was to 
be burned in the fire; fo the world, whicli the 

deluge could not cleanfe, a general conflagra- 
tion muft deftroy. | 

_ Nor is reafon it felf backward to counte- The fame 
nance what we teach. For it is no great pre- 210v4 4 f 
{umption to conceive, that the reft of the crea- jaiont 
tures were made for man, fince he alone of the xxvi, 
vifible world is able to enjoy, ufe, and relifh xxvii, 
many of the other creatures, and to difcern the **”* 
omnifcience, almightinefs, and goodnefs of their 
author in them, and return him praifes for 
them. It is nat for themfelves, that the rubies 
flame, other jewels fparkle, the bezoar-ftone is 
antidotal; nor is it for their own advantage, 
that fruitful trees fpend and exhauft themfelves 
in annual profufions. The light, which he dif- - 
fufes through: the world, is ufelefs to the fun 
himfelf, whofe inanimate being makes him 
incapable of delighting in his own {plendor, 
which he réceives but to convey it to the earth, 
and other by him illuminated globes: whence 


probably the Hebrews called him Sheme/h, which How the 


grammartams derive from the root Shemafp, fig fm ar 
ees ; )is 
nifying, in the Chaldean tongue, #9 Jervé, OF she creat 
minifter to ;, the fun being the great minifter of minifter of 
nature, and fervant general of the univerfe, +” a 
-feem to have a ‘proper fenfe of, and compla- 

cency in, their own -being ; fo man alone a- 

mong, animals is endowed with reafon, at leaft J Probl. 
fuch a pitch of it, as by which he can difcern 4 Great 
God’s creatures to be the gifts of God, and 

refer them to they Creator’s- glory. This truth - 

I find not only embraced by, Chriftians, but af- 

fented to even by Jews and Heathens. Among 


the Jews, my learned acquaintance, Manaffeb- 


Ben Tfrael, profeffedly labours te prove it by 
feripture and tradition, (though in fome of his 


.arguments, he might appear more a philefo- 


pher,. if he: would'have appeared lefs a Rabbi) 
and among.other paffages I remember he al- 
ledges that, -wherein the wife man fays (as our 
tranflators' englifh it) that the righteous ts an Prov, x. 
ewerlafting foundation, which he renders, jufus?s- 
eftcolumna mundi, the juft man is the pillar of 2° *' » 
the world. » And indeed, if the context did not 
fomewhat disfavour the interpretation, the 
Hebrew 
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Hebrew words [tzadik yeféd olém] would well 
enough bear the fenfe affigned them.  Con- 
gruoufly whereunto, | remember, that when 
Noah (who is called in {cripture a righteous 

2 Pes ii.5. Man, and xneue diucuoctuns, a herald, or proclai- 

mer of righteoufne/s) offered up that noble fa- 
crifice of all the forts of clean beafts and fowls, 
as a thank-offering for the reprieve of the 
world, God is faid to have fmelled a favour of 
reft, and to have refolved in his heart never 
to curfe the ground for man’s fake, but to 
Gen. viii, Continue the viciffitudes of fummer, and win- 
21,22- ter, day, and night, €Sc. as long as the earth 
fhall remain. And among the philofophers 
themfelves, the truth we are now manifeiting, 
has not been altogether ignored. For though 
Seneca fomewhere, more wittily than truly, 

Secundo fays, Non caufa mundo fumus byemem aftatemque 

De Ire, referendi; fuas ifta leges habent, quibus divina 

Cap.27-  prercentur. Nimis nos fufpicimus, fi digni nobis 

videmur, propter quos tanta moveantur: * We 
< are not the caule of the feafons and returns 
< of fummer and winter to the world: thefe 
¢ have their own laws, accommodated to the 
¢ exercife of divine beings. We arrogate too 
© much honour to our felves, if we efteern our 
¢ felves worthy, that fuch vaft bodies fhould 
¢ fulfil fuch motions for our fakes.’ Yet Lad#an- 
tius (not to mention other authors) tells us, 
that the Stoicks generally believed the world to 
De Iva Dei, pave been made for man. Vera eft (fays he) fen- 
cap.1g. tentia Stoicorum, qui aiunt noftra caufa mundum 
fuiffe conftrucium. Omnia enim, quibus confrat, 
queque generat ex fe mundus, ad utilitatem ho- 
minis accommodata funt: * True is the opinion 
© of the Stoicks, that fay, how that for our 
‘ fakes the world was made; for all things, that 
¢ are, and that the world doth by itfelf generate, 
are accommodated to the advantage of man.’ 
And Seneca himfelf fpeaks elfewhere almoft as 
if he had read and believed the beginning of 
De Benef. Genefis: Dii (fays he) non per neghigentiam nos 
cap. 28. genuere, quibus tam multa genuerant : cogitavit 
enim nos ante natura,‘ quam fecit: * The gods 
‘ were not carelefs or unconcerned in the mak- 
¢ ing of man, for whom they made fo many 
< other creatures : for nature defigned us, and 
¢ drew us out in idea, before fhe made us.’ 
Nor were the Stoicks the only philofo- 
phers, to whom the contemplation of the uni- 
verfe difcovered this end of it. For to in- 
{tance now in Cicero only ; Quorum igitur causa 
Secundo (fays that great orator) effecium elle mundum 2 


De Net. Korum feilicet akimantium, que ratione utuntur : 
- bi funt dii & homines, quibus profetio nihil eft 
melius, © And for whofe fake then, was the 


€ world made? for thofe beings, that have 
© reafon and intelligence, viz. gods and men, 
© than whom, no being is more excellent.’ 

Havinc thus premifed, Pyropbilus, that 
two of God’s principal aims in the creation 
were the manifeftation of his own glorious at- 
tributes, and the welfare of his nobleft vifible 
creature, man; it will not be perhaps difficult 
for you to difcern, that thofe, who labour to 
ideter men from fedulous enquiries into nature, 
do (though, I grant, defignlefly) take a courie, 
which tends to defeat God of both thofe men- 
‘tioned ends, 


The USEFULNESS of 


Part Il, 


For to fpeak,firft, to the laft of them, ; 
man’s exzeriial fruition of the creatures, and ie Ne 
the délight and accommodation which they fovea 
may afford him, mutt be highly prejudiced and the cren- 
impaired by his ignorance of that natural phi-"* migint 
lofophy, wherein his dominion over the crea- gl erent , 
tures chiefly confifts, what we fhall fay here-paired by 
after concerning the ufefulnefs of the know-?he want of 
ledge of nature to human life, will fufficiently 7107" 
evince. But fuch an animal fruition (if } may?” afeely. 
fo call it) of the works of nature affords not 
man all the good, that God defigned him in 
them. For religion being, not only the great 
duty of man, but the grand inftrument of his 
future happinefs, which confifts in an union 
with, and fruition of God, during that endlefs 
term, that fhall fucceed the expiration of his 
tranfitory life on earth; whatever increafes or 
cherifhes his religion, deferves to be looked on 
as a great contributer to his happinefs. And 
we may therefore venture to affirm, that the 
knowledge of the creatures does lefs advantage 
man, as it ennables him to mafter them, than 
as it aflifts him; by admiring and ferving him, 
to become acceptable to their author. And ar the 
whatever our diftruftful adverfaries are pleafed ‘n/rattions 
to furmife to the contrary, certainly God in-72% #er 
tended, that his creatures fhould afford P| bale ol 
only neceffaries and accommodations to Ourconfitera- 
animal part, but inftructions to our intellectual. “+Aauthe 
The world is wont to be ftyled not unfitly by4”"77"- 
divines, the Chriftian’s inn ; but perchance Grete 
may be altogether as properly called his fhip: nature to 
for whereas both appellations fuppofe him a s#imal 
traveller, the inn, though it refrefh him in his?*”" 
journey, does not further him in it, but rather re- 
tard his progrefs, by detaining him in one place ; 
whereas a fhip, not only ferves the paffenger 
for an inn when he is wearysbut helps to convey 
him towards his journey’s end.: And accord- 
ing to this notion, to fuppofe, that God hath 
placed in the world innumerable things to feed. 
man, and delight him, and, none to inftruct 
him, were a conceit little lefs injurious to God, 
than it were to a wife merchant, that fends per- 
fons he loves to a far country, to think, that 
he would furnifh their cabinets with plenty of 
provifions, foft beds, fine pictures, and all o- 
ther accommodations for their voyage, but 
fend them to fea difprovided of fea-charts, and 
mariner’s compafles, and other requifite helps 
fteer their courfe by to the defired har- 

our. 

Anp indeed fo far is God from being yn-of she 
willing, that we fhould pry into his works, Mints of 
that by divers difpenfations he impofes on us, "7" a 
little jefs than a neceffity of ftudying them. philgfiphy 
For firft he begins the book of fcripture with the flory ifthe 
defcription of the book of nature, of which henot “eation, 
only gives us a general account, to inform wigs 
that he made the world (fince for that end, the he 
very firft verfe in the bible might have fufficed) other p/a- 
but he vouchfafes us by retail thenarrative of each * 3° 3! 
day’s proceedings; and in the two firft chap- 
ters of Genefis, is pleafed to give nobler hints 
of natural philofophy than men are yet per- 
haps aware of. Though, that in moft other 
places of the fcrjpture, where the works of na- 
ture are mentioned but incidently, or in order 

to 


that Zhat ac- 
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to other purpofes, they are fpoken of rather in 4 
popular than accurate manner, I dare not pe- 
remptorily deny, being unwilling to intereft 
the reputation of Holy Writ (defigned to teach 
us rather divinity than philofophy) in the 


doubtful contentions of naturalifts, about fuch - 


matters, as may (though the hiftory of the 
creation cannot) be known by the meer light 
of natural reaton.’ We may next obferve, 
that God has made fome knowledge of his 
created book, both conducive to the belief, 
and neceflary to the underftanding of his writ- 
ten one; our: Saviour me2king it one caufe of 
the Sadducees great error about the refurreCtion, 
that they knew not the power of God. And 
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_ Now if you fhould put me upon telling 
you, Pyrophilus, what thofe attributes of God 
are, which I fo often mention to be vifibly dif 
played in the fabrick of the world, I can rea- 
dily anfwer you, that though many of God’s 
attributes are legible in his creatures,’ yet thoie, 
that are moft confpicuous there, are his power, 
his wifdom, and his goodnefs, in which the 
world, as well as the bible, though in a differ- 
ing, and in fome points a darker way, is de- 
figned to inftrué us; which, that you may 
not think to be affirmed gratis, we mutt infiit 
a while on each of the three. 


AnD firft, how boundlefs a power, or rather How God's’ 


4 
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what an almightinefs is eminently difplayed in power és 


the Scripture being fo full of allufions to, and 
comparifons borrowed from the properties of 
the creatures, that there are many texts not 


D Se EGE one : confpicnous 
God’s making out of nothing ail things, and een. 


without materials or inftruments conftructing tyres, 


ee Bee 34s 
this immenfe fabrick of the world, whofe 
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clearly intelligible without fome knowledge of 
them; as may appear even by the firft Gofpel 
(the promife that the feed of the <oman foould 
bruifer the ferpent’s bead, and have bis heel 
bruifed by that fubtle creature) preached to fallen 
man in Paradife, and by the reprefentation of 
the world’s four great monarchies, and the 
genius of each of them under the notion of 
four beafts, in Daniel’s prophetick vifion: and 
that often repeated precept of our great Mafter 
to his difciples is .couched in an expreffion 
alluding to the properties of animals. For 
where he commands them to be wife as fer- 
pents, and harmlefs as doves, he does not only. 
recommend to them a ferpentine warinefs in de-’ 
clining dangers, but feems alfo to prefcribe not 
alone an inoffenfivenefs towards others(the con- 
fpicuoufnefs of which quality in pigeons hath 
made them, though erroneoufly, be fuppo- 
fed to have no gall,) but alfo as harmlefs a way 
of efcaping the dangers they are actually ingag- 
ed in, as that of doves, who being purfued by 
birds uf prey, endeavour to fave themfelves 
not by fight, but only by flighr. 

Awnp indeed fo many of the texts in Scrip- 
ture are not to be competently illuftrated, with- 
cut fome knowledge of the properties of the 
creatures related to in them, that | wonder not 
that Levinus Lemnius, Frantzius, Rueus, and 
other learned men have thought it requifite to 
publith entire treatifes, fome of the animals, 
others of the ftones, and others of the works of 
nature mentioned in Scripture. Only I could 
with, th.t they had been as wary in their writ- 
ings as commendable for their intentions, and 
had not fometimes admitted doubtful or fabu- 


lous accounts into comments upon that book, 


whofe prerogative itis to teach nothing but 
truth. | 

Nor ought their labours to deter others 
from cultivating the fame theme: for as (fuch 
is God’s condefcenfion to human weaknefs) 
moft of the texts, to whofe expofition phyfio- 


logy is neceffary, may be explicated by the- 


knowledge of the external, or at I¢aft more ea- 


fily obferved qualities of the creatures ; ‘fo, that’ 


there are divers not to be fully underftood with- 


out theaffiftance of more penetrating indagations - 


of the abftrufities of nature, and the more un- 

obvious properties of things, an intelligent and 

philofophical perufer will readily difcern. 
-Vou. I. 


vaftnefs is fuch, that even what may be proved 
of it, can fcarcely be conceived, and after a 
mathematical demonftration its greatnefs is 
diftrufted! which yet is, I confefs, a wonder 
lefs to be admired, than the power expreffed by 
God in fo immenfe a werk, which nevertheleis 
forme modern philofophers (whofe opinions | 
find fome cabaliits to countenance) fuppofe to 
be not the only production of God’s omnipo- 


tence. Not to mention elephants, or whales,. 


fome of which an hyperbolift would not {cruple 
to call moving mountains, and floating iflands ; 
and to pafs by thofe ftupendous hills, and thofe 
feas, where the light lofes it felf, as objects, 
which their nearnefs only reprefents {o bulky ; 
let us haften to confider, that whereas the ter- 
reftrial globe we men inhabit, contains, be- 
fides all thofe vaft kingdoms, the union of 
fome of which conftituted the world’s four cele- 
brated monarchies, thofe fpacious (fince detec- 
ted) American regions, that have been defer- 
vedly ftyled the new world; and that whereas 
the conimon account raakes the circuit of this 
terreftrial globe to be no lefs than 22600 Italian 
miles, confifting each of 1000 geometrical 
paces, (which number the more recent account 
of the accurate Gaffendus makes amount to 
26255 miles of the fame meafure;) whereas, I 
fay, this globe of earth and water feems to us 
fo vaft, aitronomers teach us, that it is but a 
point in comparifon of the immenfity of heaven ; 
which they not irrationally prove by the paral- 
laxis (or circular difference betwixt the place 
of a ftar, fuppofed to be taken by two ob{crva- 
tions, the one made at the centre, and the 
other on the furface of the earth) which Gaf- 
Jendus confeffeth to be undifcernible in the fixe 
ftars; asif the terreftrial globe were fo mere a 
point, that it were not material, whether a fixt 
ftar be looked upon from the centre; or from 
the furface ofthe earth. This may leffen out 
wonder at the Ptolemezans making. the fun 
(which feems not half a foot over) to be above 
a hundred fixty and fix times bigger than 
the earth, and diftant from it one thoufand one 
hundred fixty and five femi-diameters of the 
earth, each of which contains, according to 
the aforementioned computation of Gefendus, 
4177 miles; and at their fuppofing the fixt 


ftars (whofe diftance the fame author, as a C#/"4- 


Ptolemzan, ‘fupputes to be 19000 femi-diame- 
59 ters 
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ters of earth) fo great, that they conclude each 
of the fixed or {malleft magnitude to be no lefs 
than 18 times greater than the whole earth, and 
each ftar of the firft or chief magnitude to ex- 
ceed the terreftrial globe 108 times. And as 
for the Copernicans (that growing fect of a- 
{tronomers) they, as their hypothefis requires, 
fuppofe the vaftnefs of the firmament to be ex- 
ceedingly greater, than the ancients believed it. 
For Philippus Lansbergius, who ventured to 
affign diftances and dimenfions to the planets 
and fixed ftars (which Copernicus forbore to do) 
{uppofes as well as his mafter, that the great 
orb it felf (as the Copernicans call that, in which 
‘they efteem the earth to move about the fun) 
though its femi-diameter be fuppofed to be 
1500 times ag great as that of the earth, is but 
as a point in comparifon of the firmament or 
{phere of the fixed ftars; which he fuppofes to be 
diftant from the earth, no lefs than 28,000 femi- 
diameters of the great orb, that is, 42,000,000, 
of femi-diameters of the earth; or, according to 
the former computation of common miles, 
175,4.34,000,000, which is a diftance vaftly 
exceeding that, which the Prolemzans ventured 
to affign, and fuch as even imagination it felf 
can hardly reach to. I confefs indeed, that I 
am not fo well fatisfied with the exactnefs (nor 
perhaps with the grounds) of thefe kinds of 
computations, by reafon of the difficulty I 
have met with in making exact celeftial obfer- 
vations with either telefcopes, or other inftru- 
ments, fufficiently witneffed, by the great dif- 
parity remarkable betwixt the computations of 
the beft artifts themfelves. But on the other 
fide I am not fure, but that even the Copernicans 
afcribe not too great a diftance to fome of the 
fixed ftars; fince (for aught we yet know) thofe 
of the fixth magnitude, and thofe, which our 
telefcopes difcover (though our bare eyes can- 
not) are not really lefs than thofe of the firft 
magnitude, but only appear fo by reafon of 
their greater diftance from our eyes: as fome 
fixed {tars feem no bigger than Venus and Mer- 
cury, which are much leffer than the earth. 
And therefore upon fuch confiderations, and 
becaufe the modefteft computation allows the 
firmament to be great enough to make the 
earth but a point in comparifon of it; it will 
be fafe enough, as well as juft, to conclude 
with the Pfalmift, Great is the Lord, and great- 
ly to be praifed, and bis greatnefs is unfearch- 
able. 
Tue next attribute of God, that fhines forth 
in his creatures, is his wifdom; which to an 
intelligent confiderer appears very manifeftly 
expreffed in the world, whether you contem- 
plate it as an aggregate or fyftem of all natural 
bodies, or confider the creatures it is made up 
of, both in their particular and diftin¢t natures, 
and in relation to each other, and the univerfe, 
which they conftitute. In fome of thefe the 
wifdom of God is fo confpicuous, and written 
in fuch large characters, that it is Jegible even 
to a vulgar reader: but in many others the 
lineaments and traces of it are fo delicate and 
flender, or fo wrapt up and covered with cor- 
poreity, that it requires an attentive and intel- 
ligent perufer. So numberlefs a multitude, 
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and fo great a variety of birds, beafts, fifhes, 
reptiles, herbs, fhrubs, trees, ftones, metals, 
minerals, ftars, fc. and every one of them 
plentifully furnifhed and endowed with all the 
qualifications requifite to the attainment of the 
refpetive ends of its creation, are productions 
of a wifdom too limitlefs not to be peculiar to 
God: to infift on any one of them in particu- 
lar (befides that it would too much {well this 
difcourfe) might appear injurious to the reft, 
which do all of them deferve that extenfive 


exclamation of the Pfalmift, How manifold are Pial. civ. 
thy works, O Lord; in wifdom haft thou made** 


them all. And therefore I fhall content my 
felf to obferve in general, that, as highly as 
fome naturalifts are pleafed to value their own 
knowledge, it can at beft attain but to under- 
ftand and applaud, not emulate the productions 
of God. For as anovice, when the curioufeft 
watch the rareft artift can make, is taken in 
pieces and fet before him, may eafily enough 
difcern the workmanfhip and contrivangg of it 
to be excellent; but had he not been fhewn it, 
could never have of himfelf devifed fo fkilful 
and rare a piece of work ; fo, for inftance, 
an anatomift, though when by many and dex- 
trous diffections of human bodies, and by the 


he has learned the ftructure, ufe, and harmony 
of the parts of the body, he is able to difcern 
that matchlefs engine to be admirably contr- 
ved, in order to the exercife of all the motions 
and funétions, whereto it was defigned: and yet 
this artift, had he never contemplated a hu- 
mane body, could never have imagined or de- 
vifed an engine of no greater bulk, any thing 
near fo fitted to perform all that variety of 
actions we daily fee performed either in or by a 
human body. ‘Thus the circular motion of the 
blood, and ftructure of the valves of the heart 
and veins (the confideration whereof, as him- 
felf told me, firft hinted the circulation to our. 
famous Harvey) though now modern experi- 
ments have for the main as modus feeming 
not yet fo fully explicated) convinced us of 
them, we acknowledge them to be very expe- 
dient, and can admire God’s wifdom in con- 
triving them: yet thofe many learned anato- 
mifts, that have for many fucceeding ages pre- 
ceded both Dr. Harvey and Columbus, Cefalpi- 
nus, Padre Paulo, and Mr. Warner (for each of 
thefe four laft are fuppofed by fome to have 
had fome notion of the circulation) by all their 
diligent contemplation of human bodies, ne- 
ver dreamed (for aught appears) of fo advan- 
tageous an ufe of the valves of the heart, nor 
that nimble circular motion of the blood, of 
which our modern circulators think they 
a fuch excellent ufe, not to fay, necef- 
ity. 
has though it be true, that the greater 
works of God do as well declare his great 
wifdom as his pawer, according to that of the 


infpired philofopher; Ie Lord by wifdom hath Prov. xiii. 
founded the earth, by underflanding bath 


cfablifaed the heavens. By his knowledge the 
depths are broken up, and, the clauds drop — ; 
é 
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tions of the 


help of mechanical principles and rules (without grydure of 
a competent {kill wherein, a man can {carce human by- 
be an accomplifhed and philofophical anatomift) “*- 
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the dew; yet does not his wifdom appear lefs 

in leffer creatures; for there is none of them fo 

little, but it would deferve a great deal of our 

wonder, did we attentively enough confider it. 

And as Apelles (in the ftory) was difcovered 

by the fkilful Prategoras, by fo neat and flen- 

der a line, that Protagoras, by being {carce 

able to difcern it, difcerned it to have been 

drawn .by 4pelles: fo God, in thefe little crea- 

tures, oftentimes draws traces of omnifcience, 

too delicate to be liable to be afcribed to any 

other caufe. I have feen elephants, and ad- 

Of the eyes mired them lefs than the ftructure of a diffected 

aud feet of Ole, which hath better eyes than thofe, that 

will not fee a defignation in the dimnefs of its 

eyes (made only to fee the light, not other 

objects by the help of it) and the unwonted 

pofture of its feet, given it not to run on the 
ground, but to dig it felf a way under ground, 
And, as defpicable as their littlenefs makes the 
vulgar apt to think fome creatures, I muft con- 
fefs my wonder dwells not fo much on nature’s 
clocks (if I may fo fpeak) as on her watches, 
and is more exercifed in the coynefs of the fen- 

fitive plant, and rhe magnetical properties of a 

fmall and abject loadftone, than the bulk of 

the talleft oaks, or thofe vaft rocks, made fa- 
mous by fhipwrecks. I have paffed the dips, 

and have feen as much to admire at in an ant- 

hill; and have fo much wondered at the induf- 

try of thofe little creatures themfelves, that in- 

habited it, that I have ceafed to wonder at their 

having given a theme to Solomon’s contempla- 

tion. ‘Thofe vaft exotick animals, which the 

multitude flocks to fee, and which men give 

money to be allowed to gaze on, have had 

many of them lefs of my admiration than the 

little caterpillar, (as learned naturalifts efteem 

Of the filk-It) to which we are beholden for filk. For 
worm. (not to mention al] the obfervables crouded by 
nature in that little worm) I thought it very 

well deferved my wonder (when not long fince 

I kept fome of them purpofely to try experi- 

ments) how this curious fpinfter, after he had 

buried himfelf alive in the precious tomb he 

had wrought for himfelf out of his own bowels, 

did caft off his former fkin and legs, and, in 

fhew, his former nature, appearing for divers 

days but an almoft movelefs maggot; till at 

length, divefting this fecond tegument alfo (in 

which neft, phoenix-like, he had been regene- 

rated out of his own remains) he came forth 

(if I may fo fpeak) out of his attiring room 

under another form, with- wings, eyes, and 

legs, Sc, to act a new part upon the ftage of 

the world; which having {pent fome days, with- 

out feeding (that I could obferve) in providing 

for the propagation of his fpecies, he forfakes 

That #¢ and dies. And JI the rather mention the filk- 
works by worm, becaufe that there have been ef late 

inflin®, divers fubtle fpeculators, who would fain per- 

tuput2 faade us, that animals do nothing out of in- 
fmitation, Wade us, that animals do nothing out of in 

inét, or, if you pleafe, innate or feminal im- 

preffions; but fpin, build nefts, and perform 

all the other aétions, for which they are admired, 

barely by imitation of what they have feen 

done by others of the fame kind. But in the 

filk-worm (at leaft here in England) this 

plaufible opinion will not hold: for the filk- 


moles. 
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worms I kept, were not hatched but in the 
{pring, out of eggs laid fome days in the fun; 
and the worms, that laid thofe eges, being 
every one of them dead the winter before, it 
was impoffible thefe new filk-worms, when 
they firit began to fpin their f{Carce imaginabl e 
fine web, and inclofe themfelves in oval balls 
of a very artificial figure and texture, fhould 
have wrought thus by imitation; there not ha- 
ving been for many months before, in the 
place, wheré they were hatched (nor perhaps 
in the whole country) any filk-worms alive 
which they might imitate, Buc I muft leave 
thefe curious fpinfters to their work, and pro- 
ceed to tell you, that feas and mountains, with 
the other hyperboles of nature (if I may fo term 
them) proclaim indeed God’s power, but do 
not perhaps more manifeft his wifdom, than 
the contrivance of fome living engines, and 
(if I may fo call them) breathing atoms, that 
are fo fmall, that they are almoft all work- 
manfhip; fo that, as before, in the Pfalmift’s 
expreffion we truly faid of God’s greatnefs, 
That it was unfearchable,; we may now as truly 
fay of his wifdom in the prophet’s words, and 
in the fame text where he reprefents him as 
the Creator of the ends of the earth, That there If, x1. 28. 
1s no fearching of his underftanding. 

Anp if I durft, Pyrophilus, make this part 
of this effay of a length too difproportionate to 
the reft, I could eafily, as well as willingly, re- 
prefent to you divers things, which might ferve 
to illuftrate the roavromiaos coPin rs Oz8, mani- 
fold wifdom of God (as St. Paul {peaks on another Eph. iii. 
occafion:) but though I dare not expatiate on 10. 
this fubject, yet neither dare I altogether conceal 
from you, that [have fometimes admired to fee, 
what {carce imaginable variety of living engines 
his plaftick fill Gf I may fo fpeak) has been 
able to produce, (efpecially in’ the waters) 
without fcarce any other refemblance betwixt 
them, than that they are each of them excel- 
lent in its own kind, and compleatly furnifhed 
according to the exigency ofits nature. And 
that, which much encreafes this wonder, is the 
difproportion of thofe living engines, wherein 
the great [Yotzéer bakkél] Lormer of all things Jer. x. 16. 
(as the {cripture juftly callsGod) has been pleafed 
to difplay an almoft equally fkilful contrivance. 
Amongft terreftrial animals we have the ele- 
phant, of whofe ftupendous vaftnefs fuch ftrange 
things are related, even by eminent writers, that 
I know not well how either to dif-believe them, 
or give credit to them: and therefore we hall 
content our felves to mention that, which is 
left on record by the accurate Gaffendus in the Gapind. in 
life of Peireskius. For this matchlefs gentleman “*#. Peire/- 
having caufed an elephant, in the year 1631, "> 14 
to be weighed in a fcale, purpofely provided, .- 
he was found to weigh, of the Roman pounds vafne/s of 
(confifting of twelve ounces a-piece) very near the ele- 
five thoufand. snd yet furely that this elephant 24”, 274 
was very far from being one of the largeft cee 
that fort of beafts, he, that fhall confider the:;- dxaol, 
bignefs and length of fome of their teeth, as and fuch 
they are commonly called, which are to be feen “* ”#¢- 
at divers places, both in England and elfe- 
where, and is not refolved not to believe the 
confonant relations of Eaftern travellers (among 

' whem 
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was caft upon a place near Santa Severa, about Ofthe waf- 
3 nels of the 
30 miles from Rome, a dead whale of 91 palms _7, 
: : : whale, and 
in length, and so in thicknefs: he adds, that izs di bro- 
its mouth was 16 palms long, and ten high; portion to 
in which, being opened and kept gaping, a//¢J# 
man on horfe-back might find competent room, jp, it y 
this mouth being ufed to harbour a tongue Wit ccerss 


twenty palms (which may make out fifteen im vinegar. 


whom Lin/choten tells us, there have been fome 
teeth found to weigh two hundted pounds 
a-piece, each pound confifting of twenty-four 
ounces) m2y be eafily perfuaded. Onthe other 
fide, let us refle€&t upon the fmallnefs of fome ter- 
reftrial animals; and not to mention that little 
white creature bred in wax, which Ari/foile calls 
Avzp', and fpeaks of as fuppofed to be the leaft 


% 


6f all living creatures whatfoever ; let us confider 
thof little mites, chat are bred in mouldy cheefe ; 
fer divers of thefe fcarce amount to the weight 
of a gtain, and every pound containing five 
thoufind feven hundred and fixty grains; fup- 
poling each mite did weigh a whole grain, 
yet that formerly mientioned {mall elephant 
would exceed him near 28,800,000 times. 
And yet though a mite feem but a moving 
atem, and, unlefs there be divers together, is 
not exfily difcerted by the unaffifted eye ; yet in 
an excellent microfcope; I have, you know, 
{everal times both feen and fhewn to others, 
even in a gloginy day, and a difadvantageous 
place; not only-the limbs of this little animal, 
but‘the very hatt growing upon his legs, 
Now let us but confider, how ftrangely fkiltul 
and delicate a workmanfhip muft be employed 
to contrive into fo narrow a comipafs the feve- 
ral parts internal and external, requifite to make 
up this little animal; how many muft go to 
the texture of the eyes, and other organs of 
fenfe; how many to the fnout (which he has, 
not unlike a hog) and the feveral parts of it; 
how many to the ftomach and guts, and the 
other inward parts addiéted to the digeftion of 
aliment, and exclufion of excrements; and, to 
be fhort; how unimaginably fubtle muft be the 
anisnal fpirits running to and fro in nerves 
fuirable in fuch little legs: and if, as we have 
obferved them to multiply by eggs, the little 
creatutes be hatched in thofe little eggs, after 
the manner of divers other oviparous animals, 
how. much ftnaller than a hatched mite muft 
be a mite upon the animation of its delineated 
parts? fince in hen’s eggs we have fometimes 
feen the chick manifeftly alive, and its limbs 
clearly delineated, whilft yet it took up fo {mall 
a portion of the egg, that both the white and 
the yolk (betwixt which it is generated, and 
not of the chalazaor treadle, as Aquapendente 
and other moderns teach) feemed to be fome- 
times yet intire, as well as involved in their pe- 
culiar membranes. But it is not fo confpicu- 
ous in gradient animals (if I may fo fpeak) as 
in fwimiming ones; how vaftly difproportionate 
mafies of matter the wife Former ofall things 
can fafhion into living engines. For whales 
are much more ftupendous creatures than ele- 
phants: And not to mention what Hartenius 
(apud Fobnftonum) tells us of twenty forts of 
whales, whereof the eighteenth fpecies, which 
he calls Wordbwalis by him related to be ninety 
ells long ; but what ells he means, I know not: 
nor to mention thofe lefs incredible accounts, 
which are given of the vaftnefs of whales by 
our Englifh navigators, who are wont to fifh 


ber. En for them; I fhall only fet down what is related 
ceus in hisby one of the eminenteft modern Lyncean phi- 
expofitionof Jofophers, becaufe he fpeaks as an eye-witnels, 


foot) in length. The fame inquifitive writer 
adds, that four years before, near the ifland of 
Corfica, not far from the coaft of Italy, another 
whale was caft, one hundred foot long, which 
being a female, was found to be big with a cub 
of thirty foot long, 1500 pound weight. But 
that, which will let you fee, Pyrophilus, the 
difproportion betwixt thefe kind of fifhes and 
commion elephants, is that, which the fame 
author adds, that the lard only, or fat, (as he 
{peaks, carnea pinguedo) of this corpulent creature, 
weighed one hundred and thirty-five thoufand 
pound ; that is, above twenty feven times the 
weight of the whole elephant, which was caufed 
to be weighed by Peire/eius. And though the 
omnipotent Creator be able to make {fwimming 
creatures of fuch prodigious bignefs, that the 
ocean itfelf may feem to be but a proportionate 
pond for fuch fifhes; yet is the fame omnilcient 
continuer as able to make a {wimming engine 
more flender than a cheefe-mite, and fo little, 
that the {mall part of a grain may out-weigh 
divers of them. For, Pyropbilus, I muft here 
acquaint you witha ftrange obfervation, which 
Ihave been informed to have been fome while 
fince made in Italy by Panarola a famous phy- 
fician in Rome, who is faid, by the help of an 
excellent microfcope, to have difcernedin vinegar 
fmall living creatures, which he takes to be 
worms. “The mention of fo unlikely an ex- 
periment made me ingage fome excellent phi- 
lofophers and mathematicians to affift me in 
examining it: but though our microfcopes ex- 
ceeded the beft, that were brought us over from 
Rome, yet all our diligence and attention did 
but make them conclude, that Pauarola’s eyes 
had been deluded. Notwithftanding which, 
caufing a fomewhat hollow bottom of pure 
cryftalline glafs to be fitted to my microfcope, 
I profécuted the enquiry myfelf; and at length 
was fo lucky, as not only to difcover thefe lit- 
tle creatures with a microfcope, but by holding 
the liquor in a cryftal phial, almoft upon the 
ftrong flame of acandle, to difcover multitudes 
of them with my naked eyes, as weak as they 
are. But though I have already convinced 
thofe, that formetly derided fuch. obfervations, 
as not to be made with the beft microfcope, 
yet the great weaknefs of my fight has not 
permitted me to perfect my obfervations con- 
cerning thefe creatures. And therefore re- 
ferving the more particular mention of this odd 
obfervation till another time, I fhall now only 
tell you as much as is pertinent to our prefent 
purpofe; namely, that having with a certain 
parcel of ftrong white-winevinegar (forit isnot 
in every vinegar, that they are conftantly to be 
found) filled upto the top thin phials, with 
long and flender’ necks; and having hkewife 
with the fame liquor filled other fmall cryftal- 


A "when he tells us, that in the year 1 624, there line phials, though fhort-necked, and held 
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them betwixt my, exeand the fun, or a window 
open towards it, or very near a great candle, I 
have often in thefe glaffes, efpecially in their 
fiender necks, after having a while fixed my 
eye on them, (attention being in this cafe very 
neceflary) admiringly obferved great numbers 
(and fometimes as it were fhoals) of living 
creatures, which feemed to be rather fifhes 
than worms; for they {wim freely up and 
down the liquor, and often hoyer about the 
top of it with a wriggling motion, like that of 
eels, to which likewife their long and flender 
fhape refembles them. And though thefe 
{wimming creatures be not all exactly of a fize, 
yet fome of them feemed flenderer than any 
fort of living ones, that hath hitherto been 
taken notice of by the unaffifted eye. And I 
temember, that having looked in a good mi- 
crofcope upon one of them, and a cheefe-mite, 
much about the fame time, the fifh appeared 
fo flender, that we judged it not much thicker 
than one of the legs of the mite: fo that confi- 
dering what a vait deal of matter the great 
Creator can manage and fafhion into a whale, 
and in how little room he can contrive all the 
parts requifite to conftitute a fifh, we may paft- 
ly fay to him in the Pfalmift’s language, zhere 
is none like unto thee (O Lord) neither ane there 
any works like unto thy warks. 

Tue laft of the. three properties of God, 
How God's Which we mentioned him to have manifefted 
cally z; in the creation, is his goodnefs; of which all] 
con{picuons his creatures do in their due meafure partake, 
in bis cree partly by their having a being vouchfafed them, 
et fe: wand partly by their being preferved in it, as 
HM long as their fubordination to higher purpoies, 
dations for and to more powerful creatures do permit, by 
them al, shat fupporting influence of God, which keeps 
oti) pe Bis tHE Rom relapfing into their firft nothing ; 
according to that memorable paflage, where 
Nebemiab having mentioned God as the C e- 


Pfal m 
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favourite, 
man. 


Nehem. ator of the heavens, the earth, the feas, and all 
ix.6.  t¢he creatures belonging to them, he calls him the 
Gen, viii. Preferver, or (as the original has it) the En- 
1. livener of them all, And as for animals, wha 


are more capable of enjoying, though not moft 
of them of difcerning his bounty, his goodnefs 
to them is more confpicuous. For befides that 
in {cripture he is called the Preferver both of 
man and beaft, and accordingly is faid to give 
food even to the young ravens that cry, and to 
have, after the flood, remembered not only 
Noah, but every living thing that was with 
him in the ark, his goodnefs to them is appa- 
rent, by the plentiful and eafily attainable pro- 
vifion he makes according to the exigence of 
their feveral natures, for that innumerable 
{warm of various birds, beatts, -fifhes, reptiles, 
and other animals, that people the terreftrial 
globe, and the contiguous parts of the world, 
and by his endowing each of them with all the 
qualifications requifite to the perpetyation of 
their fpecies, and the prefervation of their lives, 
as far forth as is confiftent with his ends in 
their creation. But moft refplendent does the 
coodnefs of God appear towards his favourite 

creature, man, whom having vouchfafed to 
ennoble with his own image, he makes moft 
of the creatures of the world vifible to us, pay 
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homage to him, and in fome manner or de 
gree do him fervice ; God’s liberality at once 
beftowing on him all thofé creatures, by en- 
dowing him with a reafon enabling him to 
make ufe of them; fo that even thofe crea« 
tures,which he is not able to fubdue by pawer, 
he is able to make ferviceable to him by- his 
knowledge : as thofe vaft globes of light, which 
are fo far above him, that their immenfity and 
brightnefs can fcarce render them vifible to 
him, are by man’s mathematicks forced to give 
him an account of all their motions, and wait- 
ing upon his dials keep time for him; and 
even the defects of fuch works of nature are 
by man’s {kill made ferviceable to him, as the 
eclipfes of the moon ferve geographers notably 
in that difficult and ufeful work of finding 
longitudes. The ftars ferve for candles to give 
man light, and the celeftial orbs are his candle- 
fticks. He breathes theair, the fite warms 
him, and ferves him not only in his kitchen, 
but to mafter moft other bodies in his furnaces. 
The clouds water his land, the earth fupports 
him and his buildings, the fea and winds con- 
vey him and his floating houfes to the remoteft 
parts of the world, and enable him to pofftfs 
every where almoft all that nature or art has 
provided for him any where. ‘The earth pro- 
duces him an innumerable multitude of beafts 
to feed, clothe, and carry him; of flowers and 
jewels to delight and adorn him ; of fruits, to 
{fuftain and refrefh him ; of {tones and timber, 
to lodge him; of fimples, to cure him ; and in 
fum, the whole fublunary world is but his ma- 
gazine. And it feems the grand bufinefs of reft- 
lefs nature fo to conftitute and manage his 
productions, as to furnifh him with neceffaries; 
accommodations, and pleafures. 

Or fuch a number of plants, animals, me- 
tals, minerals, Etc. that people and enrich the 
terreftrial globe, perhaps there is not any one, 
of which man might not make an excellent 
ufe, had he but an infight into its nature: nor 
are the moft abject and defpicable therefore the 
leaft ufeful. ‘There is not any ftone, no not 
the fparkling diamond it felf,; to whom man is 
fo much beholden, as he is to the dark and 
ynpromifing Joad-ftone; without which the 
new-world probably had never been detected, 
and many regions of the old world would have 
little or no commerce with each other. Nor 
have the lion, the eagle, and the whale joined 
all together, (though reputed the chief of birds, 
beafts, and fifhes) been fo ferviceable to man, 
as that defpicable infeét, the filk-worm. And 
if we impartially confider the lucriferoufnelfs (if 
I may Speak in my Lord of St. Alban’s ftyle) 
of the properties of things, and their medical 
virtues, we fhall find, that we trample upon 
many things, for which we fhould have caufe 
to kneel, and offer God praifes, if we knew all 
their qualities and ufes. But of this fubject 
we may elfewhere purpofely treat. 

To which I muft only add, Pyrophilus, of the un- 
that you will injure nature, if you fuppofe, ei- 47 end 
ther that all the concretes, endowed with ex-”” Bee 

c . eaproperties 
cellent properties, have long fince been notori- gid virtues 
ous; or that all the medicinal virtues of fim- of diver: 
ples, commonly ufed, arealready known; or“? 

Ga that 
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that all thofe concrétes are deftitute of con- 
fiderable properties, to whom none have been 
yet afcribed by eminent authors. For almoft 
every day either difclofes new creatures, or 
makes new difcoveries of the ufefulnefs of 
things ; almoft each of which hath yet a kind 
of terra incognita, or undetected part in it. 
How many new concretes, rich in medicinal 
virtues, does the new world prefent the in- 
quifitive phyficians of the old? Notatu dignum 
(fays the ingenious Pi/o, in his new publifhed 
Medicina Brafilienfis, lib. 1.) quod eximie tot 
arbores, frutices, €F innumere herba, figura, 
foltis, 5 frutiibus a veteris orbis vegetabilibus, 
paucis exceptis, diffimillime appareant. Inde de 
avibus, animantibus, © pifcibus deprehenditur, 
ut €F infectis alatis, atque alis deftitutis, que 
ineffabili colorum pulchritudine P portentofa 
multitudine generantur, partim nota nobis, partim 
incognita: * It is obfervable, that fo many ex- 
© cellent trees, fhrubs, and an innumerable 
company of herbs, fome few excepted, fhould 
all appear fo unlike the vegetables of the an- 
tiently known world, both in figure, leaf, 
and fruits: and the fame obfervation is made 
of birds, beafts, and fifhes; and of infeéts 
© both flying and creeping, which are mon- 
 ftroufly numerous, and of unfpeakable beau- 
© ty in colour, fome known to us, and fome 
© unknown.’ And of the known American 
fimples, how many latent virtues does experi- 
ofthe Pe- ence from time to time difcover? And (to 
rwviat mention now no others) the febrifugal pro- 
va ai jperty of that Peruvian tree, called by the na- 
ehe Sefuits tives Gannatsaperide, whofe bark, called com- 
monly China febris, has been. at Rome, and 
frefhly alfo at London, found fo wonderfully 
effectual againft thofe ftubborn difeafes, quar- 
tan agues; and though a learned author en- 
deavours to depreciate it, by alledging, that it 
is wont rather to fufpend the fits, than truly 
cure the difeafe, which after a while will return 
again ; yet, befides that it may be often very 
beneficial to a weakened patient to have his fits 
put off, the phyfician thereby alfo gaining op- 
portunities to imploy ftrengthening and pre- 
venting remedies ; befides this, I fay, if you 
will credit that great perfon, Sir Kenelm Digby, 
it is rather the patient’s or do¢tor’s fault, than 
the medicine’s, if the difeafe return. For ha- 
ving purpofely confulted him about this ob- 
jection againft the ufe of the cortex febrifugus, 
he folemnly affured me, that of betwixt twenty 
and thirty perfons, that he had himfelf cured 
of quartans by this remedy, not fo many as 
two fell into a relapfe. 

Anp now I am upon the more frefhly dif- 
covered virtues of American drugs, I might 
acquaint you with the admirable properties, 
not only in difeafes, but even in wounds, of a 
certain mineral, which (though careful examina- 
tion of it has not yet taught me, to what fpe- 
cies of {tones to reduce it) you cannot but have 
heard mentioned with wonder, under the name 
of Sir Walter Raleigh’s ftone, which my father, 
o panapirnc, enjoyed, and did ftrange things 
with for many years, and by his will bequeathed 
(as the higheft legacy he could leave him) to 
his deareft friend, the moft learned and famous 
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Bp. Ufher, Primate of Ireland. But of this 

{tone, the merit of the fubje€t makes me referve 

what I have to fay, to a difcourfe, wherein I 

may be allowed to fay more to it than now I 

dare: and therefore I fhall proceed to tell you, 

that it is not in the fimples of the new world 

only, that new medicinal properties may be 

difcovered ; for even thofe, which daily obtrude 

themfelves upon our carelefs eyes, or are tramp- 

led under our regardlefs feet, may poffefs vir- 

tues, to which the major part of botanifts are 

mere ftrangers. To which purpofe 1 remem- 

ber, that I have often gathered a little fhort- _ 

lived and defpicable plant, (namely Paronychia pie ZG 

folio rutaceo) with which alone (flightly infufed 2.727" 

in beer) I lately knew a young kinfman of Sir rutaceo 

Kenelm Digby’s, in few days, and without pain, ite 

as both himfelf, his mother, and his phyfician king au 

affured me, cured of that ftubborn and feldom phony 

vanquifhed difeafe of the king’s evil, againft concreres 

which it doth wonders: and yet having con-%%/ervable 

fulted not only fome of the famoufeft and read their 

centeft herbals, both Englifh and Latin, about properties, 

this, but alfo enquired of two or three eminent 

herbarifts, I could find neither any fuch virtue, 

nor almoft any at all, afcribed by authors to that 

excellent plant. 
Anp whereas God’s bounty to man in the Ofthe ué 

creatures feems a little clouded and ftreighten-% “vers 

ed by his permitting fome poifonous plants) Pe 

and venomous animals to have a being in na- that they, 

ture; to that it may be replied, firft, that many contain 

poifonous bodies contain their own antidotes yee 

infomuch that the diligent Pi/o, who hath had ' 

great opportunities to examine the effects of 

both, ventures to fay, treating of the poifons 

and antidotes to be met with in Brafil, Equi- 

dem vix dineris, venena an Alextteria plura fint 

pronata. And alittle lower, Sic folia, flores, &F 

fruétus herbarum Tangaraca {8 Fuquerii, venena 

Brafiie facilé prima, propriam fuam unaqueque 

radicem oppofitum habet antidotum. And a little 

after, Barbariviperarum pinguedinem &8 capita, 

tum €F integra infetta, que vulnera intulerint, 

ex arte parata, audatter §5 felici cum fucceffu 

venenatis ictibus applicant ; adeoque per ipfos ef- 

fectus comprobare nituntur in omni veneno con- 

tineri fuam antidotum: © You can {fcarce de- 

© termine, whether in thefe countries there are’ 

« found more poifons or antidotes: the leaves, 

‘ flowers, and fruits of the herbs Tangarack 

‘ and Juquer, the two moft potent venoms of 

Brafil, each of thefe hath its proper root for 

an oppofite antidote. ‘The Barbarians apply 

the fat and heads of vipers, and the whole 

bodies of thofe infects, prepared according 

to art, that ftung or ftuck any perfon, and 

that with boldnefs and happy fuccefs, to the 

wounds made by them, and fo by the effects 

do attempt to prove, that in every venom 

its own antidote is contained.” And next, 

that the noxioufnefs of many (and therefore not 

improbably of all of them) is not fo incorrigi- 

ble, but that by man’s art and chymical pre- 

parations, they may be made, not only inno- 

cent and harmlefs, but ufeful too. This truth, 

Pyrophilus, antimony and quickfilver, and fome 

other noxious bodies (which men have learned 

to make medicinal) have already taught our 

modern 
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modern phyficians; who prefcribe, even in 

their difpenfatories, divers medicines made out 

of thofe churlifh minerals, to which in the en- 

fuing difcourfes you will find divers others 
(perhaps not inferiour) added. That opium is 
reckoned by phyficians among poifons, I need 

not tell you; and yet fuch powerful remedies 

may be made with it for many defperate cales, 
efpecially in hot countries, that the good it 

may do, fo much exceeds the harm, that phy- 

ficians would be forry there were none of it in 

the world. The oil of {corpions is not only 
antidotal againft their ftings, but is witneffed 

by experience, to be very ufeful to bring away 

the defcending ftoné of the kidneys, and to re- 

medy divers other mifchiefs, befides thofe, that 
{corpions can do. And to thefe I fhall need 

but to add one inftance more, becaufe of the 
noblenefs of that fingle one, and that is the 

. root Mandiboca, fo common all over the Weft- 
ie *&- dies : for nature is fo far from having been a 
Wef-Inai- {tep-mother to man, in making that plant a- 
an voot bound fo much in thofe countries, though in 
as its crude fimplicity (as the Helmontians fpeak) 
it be confeffedly a rank poifon, that fhe hath 

{carce in any one plant been fo bountiful to the 
Americans. For by a flight and eafy prepara- 

tion, which we fhall hereafter mention, it affords 

many populous nations almoft all the bread 

they eat, and fome of them a good part of 

their drink ; the root freed by a {trong prels 

from the noxious juice, and dried, affording 

them that Caffavy meal, whereof they make 

their bread; which by the tafte and colour I 

could not difcern to be other than good. Nor 

is this the only ufe this poifonous plant affords 

them ; for the above-commended i/o gives us 

this fhort, but comprehenfive character of it 5 

Ex Mandiboca radice maximo {catente veneno, 
optimum alimentum non folim, fed &8 antidotum 
concinnatur, (lib. 3.) * From the root Mandi- 

© hoca, that abounds with a very potent pot- 

¢ fon, there is made not only excellent aliment, 

© but even antidote too.”- But concerning the 

ufe, that may be made of poifonous creatures, 

we elfewhere profeffedly difcourfe ; and fhall 
therefore now proceed to obferve to you here, 

that I have not yet mentioned to you the in- 

ftance, which moft manifefts the greatnefs of 

the good, which God intended man in the 
creatures. For, not content to have provided 

him all, that was requifite either to fupport or 
accommodate him here, he hath been pleafed 

to contrive the world fo, that (if man be not 
wanting to himfelf) ic may afford him not only 
neceffaries and delights, but inftructions too. 

How we areFor each page in the great volume of nature 
bythe crea-is full of real hieroglyphicks, where (by an in- 
Arusted 0 verted way of expreffion) things ftand for 
devitim, words, and their qualities for letters. ‘The 
Pfal. xix. Pfalmift obferves, That the heavens declare the 
3. glory of God: and, indeed, they celebrate his 
praifes, though with a foundlefs voice, yet 

with fo loud a one (and which gives us the 


moral of Piato’s exploded notion of the mu- 


fick of the fpheres) to our intellectual ears, 
that he fcruples not to affirm, that there is no 
fpeech nor language,where their voice is not heard, 
(or as Funius and Jremellius render it, without 
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violence to the Hebrew text, there is ito [peech 
nor words, yet without thefe their voice 1s under 
food) and that their line is gone throughout all 
the earth: that is (as the learned Diodati ex- 
pounds it) their writing in grofs and plain 
draughts, and their words to the end of the 
world ; their language having fo efcapéd the 
conftifion of tongues, that thefe natural and 
immortal preachers give all nations occafion to 
fay of them, as the affembly at pentecoft did 
of the infpired Apoftles, we do hear them [peak A&s ii 
in our tongues the wonderful works of God. Il. 

Nor can we, without liftening to thefe fer- 
mons, derive the entire (perhaps not the chief- 
eft) benefit defigned us in the creatures, For 
fure that God, who hath compofed us both 
of body and foul, hath not confined the 
ufes of fo many: admirable creatures, and {fo 
much inimitable workmanfhip, to that ignoble 
part of man, which coupleth him to the beatts, 
with the neglect of that diviner portion, which 
allies him to the angels; vouch{fafing to the 
lord of the creatures, in the fruition of this his 
palace, no higher prerogative,than he is pleafed 
to allow to the brutes, that ferve but to com- 
plete the variety requifite for its embellifhment. 
Of this opinion I lately found that excellent 
writer, St. 4ujtin, to have been before me: 
For, Non debes uti oculis (fays he) ut pecus, 
tantum ut videas, que addas ventri, non menti : 
utere, ut homo, intendecelum, €8 intende falta, &S 
quere fattorém; afpice que vides, &S quere quem 
non Vides, credée in eum quem non vides, propter 
ifta que vides. Nolite fieri ficut equus S mulas, Se. 
‘ You ought not to ufe your eyes as a brute, 
‘ only to take notiée of provifions for your bel- 
‘ ly, and not for your mind: ufe them as a 
‘ man; pry up intoheaven; fee the things made, 
‘ and enquire the Maker; look upon thofe 
‘ things you can fee,and feek after him, whom 
¢ you cannot fee, and believe on him you can- 
‘ not fee, becaufe of thofe things you fee: and 
© be not like the horfe and mule, &c.’ 

Nor can the creatures only inform man of 
God’s being and attributes (as we have already 
feen) but alfo inftruét him in his own duties ; 
for we may fay of the world, as St. du/tin did D. ag. 
of the facraments, that it is verbum vifibile. And Hom. 3. 
certainly, God hath never fo confined himfelf 
to inftruét men by words or types, as not to 
referve himfelf the liberty of doing it by things : 
witnefs his appointing the rainbow to preach 
his goodnefs to all nations, and fortify the 
faith of mankind againft the fear of a fecond 
deluge. It is fomething too high a faying for 
an heathen, that of P/ato, where he teaches, 
That the world is God’s epiftle, written to man- 
hind. For by Solomon God fends the fuggard 
to fcbool to the ant, to learn a provident in- 
duftry. Chrift commands his difciples to /eart 
of ferpents and pigeons prudence and inoffenfive- 
nefs. The fame divine teacher enjoins his apo- 
ftles to confider.the lillies, or (as fome would 
have it) the tulips of the field, and to learn 
thence that difficult virtue of a diftruftlefs re- 
liance upon God. And St. Paul feems almoft ; Cor. xv. 
angry with the Corinthians, that their faith, in 36 37. 
fo abftrufe myfteries as that of the refurrection, 
was not informed and ftrengthened, by con- 

fidering 
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fidering the meliorating death of corn com- 
mitted to the earth, And the royal poet learns 
humility, by the contemplation of the moft 

pfal. viii. elevated parts of nature ; When I confider (fays 

54 he) the heavens, the work of thy fingers, the 
moon and ftars, which thou haft ordained, what zs 
man, that thou vifiteft him? ‘Thus you may 
fee, that God intended the world fhould ferve 
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man, not only for a palace to live m, and to 
gaze on, but for a {chool of virtue, to which 
his philanthropy referves fuch ineftimable re- 
wards, that the creatures can On no account 
be fo beneficial to man, as by promoting his 
piety ; by a competent degree of which, God’s 
eoodnefs hath made no lefs than eternal felici- 
ty attainable. 


ESSAY MII. 
Containing a Continuation of the former. 


Thestbece AVING thus, Pyropbilus, endeavoured 
opinion, to evince, that the opinion, that would 
who would deter men from the fcrutiny of nature, is not 
ge 7 @ little prejudicial to man’s interefts, and does 
erutiny of Very much leffen the advantages he may derive 
nature, {rom the creatures, both in relation to his ac- 
tends 0 commodation in this life, and his felicity in 
defeat God she next; let us proceed to confider, whether 
of much o ; 5 F 
that glory the doctrine we oppofe do not likewife tend, 
man foouldin its Own nature, (though not in the inten- 
afcribeunto tions of its patrons) to defeat God of much 
“im of that glory,which man both ought and might 
afcribe to him, both for himfelf and the reft of 
the creatures. How unlikely it is, that we 
fhould be able to offer to God that glory, 
praife, and admiration, he both expects and 
merits from fuch a contemplation of the crea- 
tures, as, though it be requifite to the true 
knowledge of their nature and properties, is 
yet fuppofed either pernicious, or at leaft dan- 
gerous; you, Pyrophilus, or any other umpar- 
tial perfon may eafily determine. 

For the works of God are not like the tricks 
of jugglers, or the pageants, that entertain prin- 
ces, where concealment is requifite to wonder; 
but the knowledge of the works of God pro- 
portions our admiration of them, they partici- 
pating and difclofing fo much of the inexhaufted 
perfections of their author, that the further we 
contemplate them, the more foot-fteps and 
impreffions we difcover of the perfections of 
their Creator; and our utmoft fcience can but 
give usa jufter veneration of his omnifcience. 
And as when fome country fellow looks upon 
a curious watch, though he may be hugely 
taken with the rich enamel of the cafe, and 
perhaps with fome pretty landfkip that adorns 
the dial-plate; yet will not his ignorance per- 
mit him fo advantageous a notion of the exqui- 
fite maker’s {kill, as that little engine will form 
in fome curious artift, who befides that obvious 
workmanfhip, that firft entertains the eye, con- 
fiders the exaétnefs, and knows the ufe of every 
wheel, takes notice of their proportion, contri- 
vance, and adaptation all together, and of the 
hidden fprings, that move them all: fo in the 
world, though every perufer may read the ex- 
iftence of a Deity, and bein his degree affected 
with what he fees, yet he is utterly unable to 
defcry there thofe fubtler characters and flou- 
rifhes of omnifcience, which true philofophers 
are fharp-fighted enough to difcern, The ex- 
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iftence of God is indeed fo legibly written on 
the creatures, that (as the Scripture fpeaks in 
another fenfe) He may run, that reads it; that Hab. ii. 2. 
is, even a perfunctory beholder, that makes it 
not his bufinefs, may perceive it: but that this 
God hath manifefted in thefe creatures a power, 
a wifdorn, and a goodnefs worthy of himfelf, 
needs an attentive and diligent furveyor to dif- 
cover. How different notions of God’s wif- 
dom do the eggs of hens produce in the ordi- 
nary eaters of them, and in eurious naturalifts, 
who carefully watch, and diligently obferve, 
from time to time, the admirable progrefs of 
nature in the formation of a chick, from the 
firft change appearing in the cicatricula (or 
little whitifh {peck difcernible in the coat of the 
ege’s yolk) to the breaking of the ege-fhell 
by the perfectly hatched bird ; and on nature’s 
exquifice method in the order and fafhioning 
of the parts, make fuch philofophical reflec- 
tions, as you may meet with (not to mention 
what Ariffotle and Fabricius ab Aquapendente 
have obferved on that fubjeét) in the ingenious 
treatife of generation, which our accurate and 
juitly famous anatomift, Dr. Highmore, has 
been pleafed to dedicate to me; and in the 
excellent Exercitations De Ovo of that great 
promoter of anatomical knowledge, Dr. Har- 
vey. And whereas it may be alledged, that 
the attributes of God, which are not taught us, 
but after much fpeculation of the world, are 
things, of which no man but an atheift doubts; 
to this it may be replied, that befides that it 
ill becomes the fenfe we ought to have of our 
weaknefs to defpife any helps vouchfafed us of 
God to affift us to know or ferve him; befides 
this, I fay, God loving, as he deferves, to be 
honoured in all our faculties, and confequently 
to be glorified and acknowledged by the aéts 
of reafon, as well as by thofe of faith, there 
muft be fure found a great difparity betwixt 
that general, confufed, and lazy idea we com- 
monly have of his power and wifdom, and the 
diftinét, rational, and affecting notions of thofe 
attributes, which are formed by an attentive in- 
fpeétion of thofe creatures, in which they are 
moftt legible, and which were made chiefly for 
that very end. ‘The queen of Sheba had heard 
in her own country a very advantageous fame 
of the wifdom of Solomon; but when the cu- 
riofity of a pérfonal vifit made her an eye-wit- 
nefs of thofe particular both exquifite ftructures, 
aiid 
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and almoft divinely prudent conducts and con- 
trivances, wherein that wifdom did inimitably 
difplay ic felf, fhe then brake forth into pathe- 
tick and venerating exclamations, that ackhow- 
ledged how much jufter and improved a cha- 
raéter (of his wifdom) her eyes had now given 
her, than formerly her ears hdd done. ... 

Very like a philofopher, methinks, d 
the great Mercurius Trifinegiftus (if we grant 
him to be the author of the books aferibed to 

Mec. htm) fpeak, when he tells his fon, ‘ There 
7rifm.\.1.* can be no religion more true or juft, than to 
lige = know the things that are, and to ackngw- 
ead. « ledge. thanks for all things to him, that made 
¢ them; which thingsI fhall not ceafe to do.’ 
He continues * Be pious and religious, O my 
< font for he, that does fo, is the beft and 
¢ higheft philofopher ; and without philofophy, 
© it is impoffible ever. to attain to the height 

« and exaétnefS of piety and religion.” An 
it was perhaps, Pyropbilus, to engage us to an 
induftrious indagation of the creatures, that 
God made man fo indigent, and furnifhed him 
with fach a multiplicity of defires; fo that 
whereas other creatures are content with thofe 
few obvious and ealily attainable neceffaries, 
that nature. has almoft every where provided 
for them; in man aloné, every fenfe has ftore 
of greedy appetites, for the moft part of fuper- 
Auities and dainties, that to relieve his numerous 
wants, or fatisfy his more numerous defires, he 
might be obliged with an inquifitive induftry to 
range, anatomize, and rapfack nature, and by 
that concerned furvey come to a more exquilite 
admiration of the omnifcient Author. To 
Ulnttrate this fabjeét yet a little further, Pyro- 
That phi. pilus, give me leave to obferve to you, that 
lofophers of philofophers of almoft all religions have been, 
allre- hy the contemplation of the world, moved to 
pte * confider it under the notion of a temple: Ne a- 
she world aoremus (Lays Plutarch) elementa, calum, Jolem, 
ender the Junam, fc. fpecula funt bec, in guibus artem 
a sey illius fingularem iutueamur, qui mundum condi- 
pie. dit, €F adornavit; nec ef alius mundus quai 
 templum ejus: * Let us not venerate the éle- 
¢ ments, the heaven, the fun, the moon, Wc. 
¢ thefe are but mirrors, wherein we may be- 
« hold his excellent art, who framed and adorn- 
« ed the world; nor is the world any thing elfe 
‘ but his temple.’ Homines (fays Cicero) tuen- 
tur illum globum, quem in templo hoc medium vi- 
des, qui terra dicitur: ‘ Men abide upon that 
¢ globe, which you fee in the middle of this 
« temple, and is called the earth:’ which Ma- 
crobius handfomely thus expounds, Quicquid 
bumano afpeftui [ubjicitur, templum ejus vocavit, 
qui fola mente concipitur, ut qui bec veneratur 
ut templa, cultum tamen maximum debeat C ondi- 
tori, fciatque quifquis in ufum templ: byjus indu- 
citur, ritu fbi vivendum facerdotis: * All that 

« human view reaches, he terms his temple, 
« who is apprehended by the mind alone; to 
« the end, that whofo reverences thefe things 
© as temples, might render the greate{t wor- 
« fhip to the Maker: and every one, that is 
© brought to converfe in this temple, might 
¢ know himfelf obliged to live like a prieft.’ 

Anp the lofty Seneca (to mention now no 
other Heathens) in divers paffages of his excel- 

MOL. ‘is 


does 
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lent writings, ftyles the world a temple; and I 
remember, in his treatife De Beneficiis, he avers 
in terms not unworthy his mind or his fubject, 
Totum mundum deorum effe immortalium tem-Sen. liv. 7. 
plum, folum quidem amplitudine illorum ac mag-“' 
nificentia dighum: « That the whole world is 

‘ the temple .of the immortal gods, being 

‘« alone worthy of their grandeur and magni- 
“'ficence.’ ‘(The affent of the Jewifh philofo- 

phers to this notion you may. be pleafed to 

receive from | their eloquent. P4:/o, who. not . 

only gives the world the name of temple, 

but gives. us this account of that appellation ; 
Templum Dei [upremum & yere tale exifiimare to-Philo Jud. 
tum bunc mundum, qui Jacrarium quidem habet,# Mosr- 
purifinam rerum nature partem, celum: orna-°"™ 
genta, ftellas; ‘facerdotes, adminiftros potenti. e- 

jus, angelos, €5 incorporeas animas: * The whole 

© world is tobe accounted the chiefeft temple 

¢ of God; the Sanéfum Sanctorum of it is of the 

: pureft part of the univerfe, heaven; the 

< ornaments, the ftars; the priefts, the mini- 

é fters of jis ‘power, angels, and immaterial 

¢ fouls. ‘Anda for Chriftian philofophers, I 
fuppofe it would be needlefs to enumerate the 
paflages, whefein they adapt the notion of the 

world already mentioned; and therefore I fhall 

content my felf to add, that the fcripture it 

{elf feems to authorife it by reprefenting to us, Heb. viti. 
in the eighth or ninth chapters of the epiftle to ON 

the Hebrews, the Mofaical tabernacle, as an 
aduinbration of that great temple of the world; 

and pafticularly there is a fignal text in the 

latter of thofe chapters, where it is faid, that.,4 ; 

. ° . i . IX. 
Chrift is not entered into holy places madeé,,. 
with hands [x¢t:eeqoinra ayia] which are Copies 
of ‘the true, ; aUTiTUTae TY war viv | but into 
heaven it felf, now to appear in the prefence 
of God for us. 

Upon what account, Pyropbilus, 1 efteem mbar in 
the world a teriple, I may elfewhere have oc-+/s temple 
cafion to declare; but this for the prefent : it7””” asi 

‘ ; : e the 
will not be rafh to infer, thatifthe world be a,j, 
temple, mian fire muft be the prieft, ordained — 
(by being qualified) to celebrate divine fervice 
not only in it, but for it, For as in fchools, 
when the prince or fome munificent benefactor 
confers fomé large poffeffion or rich annuity 
upon the foundation, though all the boys be 
concerned in the benefit, yet becaufe moft of 
them are too young to be fenfible of it, or too 
unlearned to be able to make the retribution 
of a handfome acknowledgment, either the 
mafter, or that other perfon of fociety, who is 
moft capable and the beft fpokefman, is by a 
kind of natural right engaged to the duty of re- 
turning praife and thanks, not for himfelf alone, 
but in the namé of all the reft; fo in the world, 
where theré are fo many inanimate and irra- 


aw) 


‘tional creatures, that’ neither underftand, how 


‘much they owe to their Creator, by owing him 
even themfelves, nor are born to a condition 
enabling them to acknowledge it; man, as 
born the prieft of nature, and as the moft ob- 
liged and moft capable member of it, is bound 
to return thanks and praifes to his Maker, not 
only for himfelf, but tor che whole creation. In 
which fenfe we may reconcile thofe two current 


affertions,' That God et all things for bis own 


5 glory, 
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glory, and that God made all things for man, and 
sian for bimfelf. Since whether or no man be a 
microcofm or little world in Paracelfus’s fenfe, 
if not as a refembler, yet as a reprefenter of 

the macrocofm or great world, he prefents 

with his own adorations the homages of all the 
creatures to their Creator, though they be igno- 

_ rant of what is done, as infants under the law 

were of the facrifices offered on their account. 
And in this relation may the creatures anfwer 

the folemn invitation made¢ them in the whole 

148th Pfalm, and numerous other fcriptures; 
which they may do (to borrow a barbarous, 

but fignificant fchool-term) objeétively, though 

not formally; I mean, by proving occafions, 
though not fingers, of his praifes; being fuch 
objects, as prompt and invite man to pay God 
that praife upon their fcore, which they cannot 
actually pay him themfelves; even God's 
muteft works being capable of being faid to 
praife him in the fame fenfe (though in an in- 
comparably tranfcendenter degree) that So/o- 
mon fays of his virtuous woman (in the laft 
Proy.xxxi. verfe of the Provérbs) Let ber own works praife 
13. her in the gates; that is, give the confiderers 
of them occafion to extol her: and thus by 
man’s referring the knowledge of the creature 
to the Creator’s glory, it becomes in fome 
_ fenfe, and congruoufly to its own nature, 
the praifer of its maker, as may feem intimated 
in this oeconomy of the laft parr of one of the 
Pfal. ciii. Pfalms, Ble/s the Lord, all ye his hofts, the mi- 
nifters of bis, that do his pleafure. Blefs the 

Lord, all bis works, in allplaces of his dominion: 
blefs the Lord, O my foul. Where, by fhutting 
up the reft of God’s creatures betwixt angels 
and man’s foul, he feems to infinuate, that the 
irrational creatures blefs the Lord by the mouth 

of thofe, that are intelligent. 
The cn- Ann truly, Pyropbilus, I fear it may relifha 
templation Yittle of felfifhnefs, to make fuch a difparity 
rhe DEtWixt perfections, all of them equal, becaufe 
cy ougeat : 7 

not foto all of them infinite, as to let God’s mercy, be- 
ingrofs our caufe it moft advantages us, fo to ingrofs our 
. pears thoughts and wonder, as to make us neglect 
ae shethe contemplation of thofe other glorious attri- 
glory of bisbutes, his power and his wifdom, which were 
power and thofe,that exacted both man and angels adora- 
wifdem. sion, before fin gave occafion to the exercife 
of the firft. And I fhall not fcruple to confefs 
unto you, that I dare not confine the acts of 
devotion to thofe, which moft men fuppofe to 
comprize the whole exercife of it: not that I 
at all undervalue, or would depreciate any, 
even the meaneft practices of devotion, which 
either Scripture, or reafon confonant to it, re- 
commends; but that I efteem, that God may 
be alfo acceptably (and perhaps more nobly) 
ferved and glorified by our entertaining of high, 
rational, and, as much as our nature is capable 
of, worthy notions, atterided with a profound 
and proportionable admiration of thofe divine 
attributes and prerogatives, for whofe manifeft- 

ing he was pleafed to conftruct this vaft fabrick. 
To which purpofe I confider, that in the 
life to come, when we fhall queftionlefs glorify 
God exactlieft, we fhall have little ether need 
‘or ufe of faith, prayer, liberality, patience, 
and refembling graces; but our worthip will 
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chiefly confift in elevated notions, and a pro- 
{trate veneration of God’s omnipotence, wif- 
dom, goodnefs, and other perfections; and 
fuch a oneas this is reprefented in the Apacalyp/e, 
to be the prefent imployment of the bleffed 
fpirits in heaven, where the elders, that affift 
about the throne of Gad, are defcribed cafting 
their crowns before it, and faying to him, thar 
fits on it, Thou art worthy, O Lord, to receive Reyiy tr, 
glory, and honour, and power: for thou haf, 
created all things, and for thy pleafure they are 
and were created. 

By this time, Pyropbilus, I hope you begin 
to think, that the doctrine, that tends to deter 
men from inquiring into nature, is as well de- 
rogatory from God’s glory, as prejudicial to 
man’s interefts, And indeed, I purpofed to 
content myfelf with the having difperfed, 
throughout the paft difcourfe the grounds of 
anfwering their objection againft the ftudy of 
phyfiolopy, who pretend itis apt to make men 
atheifts: but becaufe I am much concerned to 
have you fatisfied ‘of fo important a truth, ‘as 
that,which we have hitherto been Jabouring td 
evince, I muft beg your leave, Pyropbilus, to 
add ex abundanti (as they fpeak) to what has 
been already alledged, fome things, that may 
more directly anfwer the objection of our ad- 
verfaries, and manifeft, how little their feverity 
is befriended, either by Scripture, reafon, or 
experience. 
Ano firft, it feems not at all probable, that 
if the omnifcient Author of nature knew, that 
the ftudy of his works did really tend to make 
men difbelieve his being or attributes, he 
would have given men {fo many invitations, 
and almoft neceffities, to ftudy and contemplate 
the nature of his creatures. Of thefe invitations 
divers have beeri mentioned already, and more 
might beadded tothem, if wethoughtit requifite. proved fir. 
But what has been above alledged, will make ther from 
us forbear the’ annexing of any, fave that of*¢ azient 
the ancient inftitution of the fabbath, which Whe Sab 
many eminent divines do not groundlefly hold dard. 
to have been ordained to commemorate the 
creation, and give men the opportunity every 
feventh day to contemplate God in his works, 
as he himfelf was pleafed to reft on the firft fe- 
venth day, and contemplate himfelf in the 
works of the firft fix. And though our weit- 
ern churches, for certain reafons (not here to 
be inquired into) have long fince difufed the 
folemnizing of the Saturday, and appointed the 
Sunday for the celebration of both the works 
of the redemption, and creation of the world 
together; yet it is evident enough, that the pri- 
mutive Chriftians did for the moft part keep the 
Saturday as holy-day, as well as the Sunday: 
for that ancient book (whoever be refolved to 
have written it) which goes under the name of 
Clement’s Conjftitutions, affords us, among o- 
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to the remembrance of the creation, and this to 
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EB pudisusas of dara, Pe. Let fervants work 
for frve days; but on the fabbath, and the Lord’s 
dav, let them attend in the church the dotirine 
of godlinefs. To which purpofe, I remember 
the moft learned Grotius obferves, that the 
converted emperor Conftantine forbad the com- 
pelling Chriftians to appear before tribunals on 
cither of thofe days, as being their feftivals : 
Nay, and if modern travellers do not mif-in- 
torm me, I find, that divers of the eaftern 
churches, particularly che * Abyffine Chriftians, 
to this day, do as well fanétify the fabbath-day 
in commemoration of God’s having created 
the world, as the Lord’s-day to commemorate 
the refurreétion of Chrift. And as for the Jews 
fenfe of the fourth commandment, fome of the 
learnedeft of their criticks are pleafed to diftin- 
guifh betwixt the words zachér and fimér, re- 
member, and keep, imployed in the command of 
fulemnizing the fabbath : for, the remembering 
of it they hold to be an aét of religion, performa- 
ble by all mankind, that are capable of it, and 
acquainted with its having been commanded ; 
though the keeping of it holy they fuppofe 
only enjoined to the Ifraelites. On which occa- 
fion I remember I was one fabbath-day enter- 
tained at his own lodgings, by a learned Jew 
(who taught me the holy language) with meat 
then newly dreffed ; to remove my wonder at 
which, he told me, ‘ That it was dreffed by 
‘ Chriftians, who, being Gentiles, were not 
< obliged to the ftrict and legal obfervation 
© of the fabbath.? But whatever be thought 
of this Jewifh notion, yet queftionlefs, if the 
fourth commandment do not, at leaft, divers 
other pafflages of fcriptures do much dif 
countenance their feverity, who would fright 
men from the indagation of nature. And 
he, that fhall duly confider divers texts ob- 
vious enough in the book of od, and the 
Pfalms (befideS other parts of the bible) will 
not readily conclude, that natural philofophy 
and divinity are at fuch variance, as the di- 
vines we deal with would perfuade us. St. Paul 
feems to inform us, that the invifible things, 
of God, from the creation of the world, are 
clearly feen, being underftood by the things, 
that are made, even is eternal power and God- 
head: {o that they, that were mentioned before, 
are without excufe. And though I ignore 
not, that not only feveral of the Socinians fol- 
lowing their mafter Socinus, but fome few or- 
thodox writers, are pleafed to give a very dif- 
fering interpretation of that text, and make 
the asparx auTe a7o xticews xoopr, to fignify thofe 
things of God, that have been invifible ever 
fince the creation of the world, and referring 
the wowpara to things not made, as we tranflate 
it, dut done (as the miracles of Chrift and his 
Apottles) yet [fee no neceffity, why the mrospeare 
fhould be taken in a fenfe exclufive of the crea- 
tion, and not at leaft admicted to take in all 
the ways and methods imployed by God, to 
maniteft the imvifble shings there inated un- 
to man. And certainly, however St. Paul may 
be fuppofed to appear but darkly, yet 770d was 


clearly of a differing opinion from theirs, who 
teach, That the fludy of nature leads to atheijin? Joysu. -, 
for afk now the beafts (fays he) and they wil 8. y. 
teach thee, and the fowls of the air, and they 
foail tell thee, or {peak to the earth, and it fhall 
teach thee; and the fifbes of the fea foail declare 
unto thee. Iho knoweth not in all theje, that 
the band of the Lord hath wrought this? And 
confonantly hereunto (which it were not amils 
for our adverfaries to take notice of ) we may 
obferve; That almoft all the writers of natu- 
ral theology, and the moftalfo of thofe, that 
have laboured to demonftrate the truth of Chn- 
ftian religion (divers of whom have been as well 
profound divines, as otherwife eminent fcho- 
lars) have undertaken to evince, by the con- 
fideration of the univerfe, both that there is a 
God, and that he is the author of it. Which I 
the rather mention, Pyrophilus, becaufe I would 
not be miftaken, as if I difputed againft di- 
vines in general, or were guilty of the leaft ir- 
reverence towards a faculty, in whofe ftudy 
J have thought my felf obliged, as a Chriftian, 
to fpend much of my time; and efpecially, | 
would not appear difrefpectful to divines in 
England, where they haye already been but 
too much vilified, though queftionlefs for their 
fins againft God, yet, I fear, not without the 
fin of their oppreffors. 

In the next place I confider, that fince phy- 7a? ply- 

fiology is faid to tempt to atheifm, but by en- /ioldgers 
abling men to give an account of the phano- “7 
mena of nature, by the knowledge of fecond Verond cave 
caufes, without taking in the firft, it will not jes aif the 
be fo eafy a matter, as many prefume, for the PZenomena 
contemplation of nature, to turn a confidering sais bse 
man atheift. For we are yet, for aught I can cide rhe 
find, far enough from being able to explicate frf. 
all the phzenomena of nature by any principles 
whatfoever. And even of the atomical philo- 
fophers, whofe fect feems to have the moft in- 
genioufly attempted it, fome of the eminenteft 
have themfelves freely acknowledged to me, 
their being unable to do it convincingly to o- 
thers, or fo much as fatisfactorily to themfelves. 
And indeed, not only the generation of animals 
is a myftery, which all, chat naturalifts have 
faid to explain it, have been far enough from 
depriving of that name; but we fee, that to 
explicate all the various phenomena, that be- 
Jong to that fingle inanimate, and feemingly 
homogeneous body, mercury, fo as nor &o 
make any hypothefis affumed, to make our 
one of its properties or effects, incongruous to 
any other hypothefis requifite to the explana- 
tion of any of the reft, hath been hitherto 
found fo difficule, that if our pofterity be not 
much happier unriddlers, than our fore-fathers 
or we have been, it is like to prove a tafk ca- 
pable of defeating the induftry and attempts, | 
fay not of more than one philofopher, but of 
more than one age; even our chymical tor- 
tures hitherto having, from that deluding Pro- 
teus, forced no confeffions, that bring us not 
more wonder than fatisfaction, and do not be- 
get almoft as many fcruples, as they refolve. 


* See of the Abyfline or /Ethiopian Chriftians, and likewife of the Maronises in the Eaft, in reference to their 
celebration of the Saturday, lex. Roffe, in his }ew of all Relig‘ons, and the Anthors by bin cited. 
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Containing a requifite Digreffion concerning thofe, that would 
exclude the Deity from intermeddling with Matter. 


IcnNoré not, that not only Leucippus, 

| Epicurus, and other Atomitfts of old, but 
BL of. late fome perfons, for the moft part 
adorets of Ariffotle’s writings, have pretend- 
this endea-ed to be able to explicate the firlt deginming 
of things and the world’s phenomena, without 
taking in, or acknowledging any divine au- 
thor of it. And therefore, though we may elfe- 
where, by the affiftance of that author, have 
‘an opportunity to give you an account of our 
unfatishednefs withthe attempts made by fome 
bold wits in favour of fuch pretenfions; yet 
fince the main truth we plead for in this dif- 
courfe, is fo nearly concerned in what hath 
been taught by thofe; that would keep God 
from being thought to have any fhare in the 
produétion of the univerfe, I can fcaiice forbear 
(as unwilling as I am to digrefs) to reprefent 
to you, on the prefeht occafion, a few confide- 
tations, which may affift you, if not to leffen 
the arrogance of fuch perfons, at leaft, to keep 
your felf from thinking their evidence as great, 
as their confidence is wont to be. Now of 
the philofophers we fpeak of, fome being Ato- 
mifts, and others not, it will be requifite to 
fay fomething to each of the two forts = and 
becaufe we not long fince, in an illuftrious 
company, where you, Pyraphilus, are not un- 
known, met with one of them; who avowedly 
srounded his opinions on the Ariftotelian or 
vulgar phyfiology, we fhall firft recommend 
to you two or three confiderations concerning, 
fuch arrogant Peripateticks, (for I fpeak not, of 
that fe&t in general, of which J know there are 
divers excellent men.) 
Tht their First then, youwillin many paflages of the 
Lypochefis following effays, find, that divers things, that 
fs very full have been very magifterially taught, and con- 
2) miftakesF dently believed among the followers of 4ri- 
frotle, are errors or miftakes; and that as fe- 
eral, even of the obvious phanomena of na- 
ture, do contradiét the common Peripatetick 
doétrine, fo divers, at leaft of thofe, that are 
more abftrufe, are not explicable by it: and as 
confidently as thefe his followers talk of the 
‘expounding the very riddles of nature; yet I 
remember; that he himfelf fomewhere (for I 
cannot call to mind the place) did not fcruple 
to confefs, that As the eyes of owls are to the 
‘fplendor of the day, fo are thofe of our minds 
even to things obvious and manifeft. 


That fome 
of the Pe- 
ripatetick 


U0STe 


abe Ve . I Suatt next take notice, that philofo- 
excluders of 1; 4 : ; 
rhe Deity phers, who {corn to afcribe any thing to God, 


make 5. dO often deceive themfelves, in thinking they 
imperfect have fufficiently fatisfied our inquiries, when 


explicati- they have given us the neareft and moft im- 
y 3 

ons of the 

phenomena 

of nature, 


mediate caufes of fome things ; whereas often- 
times the affienment of thofe caufes is but the 
manifefting, that fuch and fuch effects may be 
deduced from the more catholick affections of 
things, though thefe be not unfrequently as 
abftrufe, as the phenomena explicated by them, 
as having only their effects more obvious, not 
their nature better underftood : as when, for 
inftance, an account is demanded of that ftrange 
fuppofed fympathy betwixt quickfilverand gold; 
in that we find, that whereas all other bodies 
fwim upon quickfilver, it will readily fwallow 
up gold, and hide it in its bofom. This pre- 
tended fympathy the naturalift may explicate, 
by faying, that gold being the only body hea- 
vier than quickfilver of the fame bulk, the 
known laws of the Hydroftaticks make it necef- 
fary, that gold fhould fink in it, and all lighter 
bodies fwim on it. But though the caufe of 
this effeét be thus plaufibly affigned, by de- 
ducing it from fo known and obyious an af- 
fection of bodies, as gravity, which every man 
is apt to think he fufficiently underftands ; yet 
will not this put a fatisfactory period to a fe- 
vere inquirer’s curiofity, who will, perchance; 
be apt to alledge, that though the effects of 
gravity indeed be very obvious, yet the caufe 
and nature of it are as obfcure, as thofe of al- 
moft any phenomenon it can be brought to 
explicate. And that therefore he, that defires 
no further account, defifts too foon from his 
inquiries, and acquiefces long before he comes 
to his journey’s end *. And indeed, the 
inveftigation of the true nature and adequate 
caufe of gravity, is a tafk of that difficul- 
ty, that in fpite of aught I have hitherto 
feen or read, I muft yet retain great doubts, 
whether they have been clearly and folidly 
made out by any man. And fure, Pyrophilus, sud donot 
there are divers effects in nature, of which explain the 
though the immediate caufe may be plaufibly EO 


afcending in the fcale of caufes, till we are ar- 
rived at the top of it, we fhall perhaps find 
the more catholick and primary caufes of things 
to be either certain, primitive, general, and fixt 
laws of nature (or rules of action and paffion 
among the parcels of the univerfal matter,) or 
elfe the fhape, fize, motion, and other primary: 
affeétions of the fmalleft parts of matter, and 
of their firft coalitions or clufters + ; efpecially 
thofe endowed with feminal faculties or pro- 
perties, or (to difpatch) the admirable con- 
{piring of the feveral parts of the univerfe to 
the production of particular effects; of all 

which 


* Phyfiologo qui veritatem contemplatur ultimarum caufarum cognitio non finis eft, fed initium ad primas fupre- 
* mafque caufas proficifcendi. Plutarch, 1. de primo Frigido, 


+ To wear almov av'1% evenees Lqa7w. Ariftot. Ethic. Nicom, Lib. III. cap, §. 
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which it will be difficult to give a fatisfactory 
account, without acknowledging an intelligent 
author or difpofer of things. 

Ano the better to clear fo weighty a truth, 
let us further confider on this occafion, that not 
only Ariftetle, and thofe that, mif-led by his au- 
thority, maintain the eternity of the world, 
but very many other philofophers and phy- 
ficians, who afcribe fo much to nature, that 
they will not be reduced to acknowledge an 
author of it, are wont very much to delude 

Zeftances of both themfelves and others in the account thty 
things, prefume to give us, as fatisfactory, of the 
ees caufes or reafons of very many effects. I will 
coune ‘s yormot inftance in the magnetick properties of 
fetisfato- things, nor any of thofe numerous abftrufities 
ry; 45 1. Itof nature, which it is well-known that the Ari- 
pea a”), cotelians are wont to refer to fympathy, an- 
caufisof tipathy, or occult qualities, and ftrive to put 
whioh,theymen off with empty names, whereby they do 
affign occell noe fo much leffen our ignorance, as betray 
qeliies. sh ete own, 

But I thall inftance in thofe more obvious 
phzenomena, of which they fuppofe they have 
given us very fatisfactory accounts. If you afk 
one of thofe I fpeak of, whence it comes to 
pafs, that ifa man put one end of a long reed 
into a veflel full of water, and fuck at the other 
end, his mouth will be immediately filled with 
that liquor; he will readily tell you, that the 
fuction drawing the air out of the cavity of the 

2.Whet veed, the water muft neceffarily fucceed in the 

se place deferted by the air, to prevent a vacuity 

abborrency abhorred by nature. If you Jikewife afk fuch 

of vacuity a man, why too women, about a certain age, 

jet eo , their purgationes menfirue do commonly fuper- 

meme hogs vene; he will think he has fufficiently anfwered 

afcend in you, when he has told you, that about that 

ution. age, beginning to be ripe for procreation, na- 

ture has wifely provided, that their fuperfluous 

blood fhould be fent to the uterine vefiels, 

partly to difburden the mafs of blood of an 

ufelefs load, and partly to contribute matter, 

or at leaft afford nourifhment in cafe of con- 

ception. But though thefe folutions are wont 

to be acquiefked_in by fuch as thofe that give 

them, yet I fee not how they can fatisty a 

rigid reafoner. For not now to mention, what 

may be objected again{t them out of fome mo- 

dern mechanical and anatomical obfervations, 

Iet us a little confider, that to fay, that the 

afcent of the water in the firft probletn pro- 

ceeds from nature’s deteftation of a vacuity, 

fuppofes that there is a kind of anima mundi, 

furnifhed with various paffions, which watch- 

fully provides for the fafety of the univerfe ; 

or that a brute and inamimate creature, as wa- 

ter, not only has a power to move its heavy 

body upwards, contrary (to fpeal in their Jan- 

 puage) to the tendency of its particular nature, 

but Inows’ both that air has been fucked out 

of the reed, and that unlefs it fucceed the at- 

tracted air, there will follow a vacuum; and 

that this water is withall fo generotis, as. by 

afcending, to act contrary to its particular in- 

clination for the general good of the uni- 

verfe, like a noble patriot, that facrifices his 

private interefts to the publick ones of his 
country. 

Vout, I. 
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Bur to fhew men by anh eafy experiment, Wereas 
how little attraétion is performed to avoid a *#¢ <#r2- 
vacuum, I have fometimes done thus. 12’? Paes 
have taken a flender pipe of glafs, of about ae ee 
four foot long, and putting one of the open guickjilver. 
ends of it into a veffel full of quickfilver, I 
have fucked as ftrongly as I could atthe other, 
and caufed one to watch the afcent of the quick- 
filver, and mark where it was at the highett, 
and I found not, that at one fuck I could raife 
it up much aboye a foot; and having caufed a 
couple of ftrong men, one after another, to 
fuck at the fame end of the fame pipe, I found 
not, that either of them could draw it up much 
higher. Nor did it appear, that by repeated 
fuctions, though the upper end of the pipe 
were each time ftopt, to hinder the relapfe of 
the quickfilver, it could at all be raifed above 
the feven and twenty digits, at which it ufed 
to fubfift in the Torricellian experiment de 
vacuo. Whereas the fame end of the tube being 
put into a {mall veffel of water, I could at one 
fuck make the water {wiftly afcend through the 
perpendicularly held tube into my mouth; 
which argues, that the afcenfion of liquors up- 
on fuction rather depends upon the preffure 
of the air (againft the liquors and the fucker’s 
cheft) and their refpective meafures of gravity 
and lightnefs compared to that preffure, than 
it proceds from fuch an abhorrency ofa vacuum 

as 13 prefumed. 

Anp fo likewife in the other queftion pro- 3. #4en 
pofed, it is implied, that there isin a female *:y af" 
body fomething, that knows the rule of phy- "2 (“4 

: ; : of the pur= 
ficians, that of a plethora, the cure is the con- pationes 
venient evacuation of bloods; and that this in- menftruz. 
telligent faculty is wife enough alfo to prepofe 
to it felf the double end above mentioned, in 
this evacuation, and therefore will not provide 
a quantity blood great enough to require an 
excretion, nor begin it till the female be come 
to an age, whefein it is poffible for both the 
ends to be obtained: and that alfo this prefid+ 
ing nature is fo charitable, as, that mankind 
might not fail, it will make the female fubject 
to fuch monthly fuperfluities of blood, ftom 
which experience informs us, that a whole fet 
of difeafes, peculiar to that fex,, does frequently 
proceed, And.ina word, there is a multitude 
of problems, efpecially fuch as belong to the 
ufe of the parts of human body, and tp the 
caufes and cures of the difeafes incident there- 
unto, in whofe explication thofe, we write of, 
content themfelves to tell us, that nature does 
fuch and fuch a thing, becaufe it was fit for 
her fo to do; but they endeavour not to make 
intelligible to us what they mean by this nature; 
and how meet, and confequently brute, bedies 
can act according to laws, and for determinate 
ends, without any knowledgeeither of the one _, 1 wh 
or of the other. Let therm therefore, till they nib bes 
have made out their hypotkefis mote intelli- cafes they 
gibly, either ceafe to aferibe to irrational crea- #7? 70 
tures fuch aétions, asin men are Apparéntly thé Ge 
productions of reafon and cheice, and fomer fivl stivon, 
times even of induftry.and. virtue; or elfe let as in sen 
them with us acknowledge, that fuch a¢tioris 47¢ 7 Pr0- 
of creatures in themfelves. irrational are per: i ge ? 
formed under the fuperintendence and guidance riin'-e 
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of a wife and intelligent author of things. 
But that you may not miftake me, Pyropbilus, 
it will be requifite for me, to acquaint you, in 
two or three words, with fome of my prefent 
thoughts concerning this fubye€t : that there are 
fome ations fo peculiar to man, upon the ac- 
count of his intelleét and will, that they cannot 
be fatisfactorily explicated after the manner of 
the actings of meer corporeal agents, I am 
very much inclined to believe. And whether 
or no there may be fome actions of fome other 
animals, which cannot well be mechanically 
explicated, I have not here leifure or opportu- 
nity to examine. But for (moft of) the other 
phenomena of nature, methinks we may, 
without abfurdity, conceive, that God, of 
whom in the {cripture it is affirmed, That all bis 
works are known to him from the beginning, hav- 
Themes ng refolved, before the creation, to make fuch 
it con-a World as this of ours, did divide (at leaft if 
cerning he did not create it incoherent) that’ matter, 
se ‘-,,Which he had provided, into an innumerable 
varts ofthe Multitude of very varioufly figured corputcles, 
world, andand both conneéted thofe particles into fuch 
fo placing textures or particular bodies, and placed them 
he, tip in fuch fituations, and put them into fuch mo- 
the afic. tions, that by the affiftance of his ordinary 
tance of bis prefervine concourfe, the phenomena, which 
craivary he intended fhould appear in the univerfe, 
smu} needy ™MULt as orderly follow, and be exhibited by 
exhibit the bodies neceffarily aéting, according to thofe 
‘hele phe jmpreffions or laws, though they underftand 
"78 them not at all, as if each of thofe creatures 
had a defign of felf-prefervation, and were fur- 

nifhed with knowledge and induftryto profecute 

it; and as if there were diffufed through the 
univerfe an intelligent being, watchful over the 

publick good of it, and careful to adminifter 

all things wifely for the good of the particular 

parts of it, but fo far forth as is confiftent with 

the good of the whole, and the prefervation 

‘of the primitive and catholick laws eftablifhed 

iluftrated BY the fupreme eaufe: as in the formerly men- 
by the mo- toned Clock of Strasburg, the feveral pieces 
nee ks making up that -curious engine are fo framed 
Strasburg. @né“adapted, and are put into fuch a motion, 
that though the numerous wheels, and other 

parts of it, move feveral ways, and that witht 

out any thing erther of knowledge or defign; 

yet each performs its part in order to the vari- 

ous énds, for which it was corffrived, as regu- 

larly and uniformly, as if it knew and were con- 

cerned to do its duty. And the various motions 

‘of the wheels and other parts concur to ex 

hibit the phaenomena -defigned by the artificer 

in the engine, as exactly as if they were ani- 

mated by a common principle, which makes 
them-knowingly confpire to do fo, ard might, 

to a rude Indiaf! feem to be more intelligent 

than Conradus Dia/ypodius himfelf, that publifh- 

‘ed ‘a defcription of it; wherein he tells the 

world, that he contrived it, who-could not tell 

How far, the-hours, and meafure time=fo accurately as 


Aéts xv. 


i @J 
Io. 


fick bar. his clock, And aceording to this notion, if 
a wae you be pleafed to bear it in your memery, Py- 


cal pirajes, Yopbtlus, you may eafily apprehend in what 
which csf- fenfe 1 ufe many common phrafes, which cuf 
: Taek , tom hath fo authorized, that we ¢an fearce 
ony fet Write of phyfiological fubjeéts, without em- 
sjed. 


The USEFULNESS of 


Part-I. 


ploying either of them, or frequent and tedious 
circumlocutions in their ftead:. Thus when J 
fay, that a {tone endeavours to defcend towards 
the center of the earth, or that being put into 
a veffel of water, it affects the loweft place; I 
mean, that not fuch a mathematical point as the 
center of the earth hath power to attract all 
heavy bodies, the leaft of which, it being a 
point, it cannot harbour; or that a ftone does 
really aim at that unknown and _ unattainable 
center: but that, as we fay, that a man ftrives 
or endeavours to go to any place, at which he 
would quickly arrive, if he were not forcibly 
hindered ‘by fome body, that holds him fait 
where he is, and will not let him go; fo a 
{tone may be faid to ftrive to defcend, when 
either by the magnetical fteams of the earth, 
or the preffure of fome fubtile matter incumbent 
on it, or by what ever elfe may be the caufe of 
gravity, the ftone is fo determined to tend 
downwards, that ifallimpediments, interpofed 
by the neighbouring bodies, were removed, it 
would certainly and directly fall to the ground ; 
or being put into a veffel with water, or any 
other liquor much lefs heavy than it felf (for Quick/ilver 
on quickfilver, which is heavier, ftones will ¢"s “4- 
fwim) the fame gravity will make it fubfide £0 paren oie 
BES, y 
the bottom of the veffel, and confequently fim there. 
thruft away its bulk of water, which though ™, yer fuk 
heavy in it felf, yet becaufe it is lefs ponderous ie es 
than the ftone, feems tobe light. Andfo in 2 
our late inftance in the clock, if it be faid, that 
the hand, that points at the hours, effets a cir- 
cular motion, becaufe it conftantly moves 
round the center of the dial-plate, it is e- 
vident, that the inanimate piece of metal af- 
fects not that motion more than any other, but 
only, that the impreffion it receives from the 
‘wheels, and the adaptation of the reft of the 
engine, determine it to move after that manner. 
And though if a) man fhould with his finger 
{top that index from proceeding in its courfe, 
it may be faid, in fome fenfe, that it ftrives or 
endeavours to profecute its former circular mo- 
tion; yet that will fignify no more, than that 
by virtue of that contrivance of the engine; 
the index is fo\impelled, that if the obftacle, 
put by the finger of him that ftops it, were 
taken away, the index would move onwards, 
from that part of the circle where it was {topt, 
‘towards the mark of the next hour. Nor do 
I by this, Pyrophilus, deny, that it may in a 
right fenfe be faid, as it is wont to be in the 
{chools, that Opus nature eft opus intelligentia: 
neither do I rejeét fuch common expreffions as 
nature always affects and intends that which is 
bef, and nature doth nothing in vain. For fince that the 
YT muft, according to the above mentioned no- ‘n/arc.s of 
tion, refer many of the actions of irrational ’ - bs fe 
. . . . s 
creatures to a moft wife Difpofer of things, it -pes:ures, 
can fcarce feem ftrange to me, that in thofe refmbling 
‘particulars, in which the author intended, as”¢4/, 
it was requifite, that irrational creatures fhould OE in 
operate fo and. fo for their own prefervation, of God 
‘or the propagation of their fpecies, or the 
publick good of the univerle, «their aétians 
being ordered by.a reafon tranfeending ours, 
fhould not only oftentimes refermble the actings 
of reafon in us, but fometimes even furpafs 
them. 
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them. As in effeét we fee filk-worms and 
foiders can, without being taught, {pin much 
more curioufly their balls and webs, than our 
eft fpinfters could; and that feveral birds can 
build and faften their nefts more artificially, 
than many a man, or perhaps any man could 
frame and faften fuch little and elaborate build- 
ings. And the induftries of foxes, bees, and 
divers other beafts, are fuch, that it is not 
much to be wondered at, that thofe creatures 
fhould have reafon afcribed to them by divers 
Jearned men; who yet perhaps would be lefs 
confident, if they confidered how much may 
be faid for the immortality of all rational fouls, 
and that the fubtile actings of thefe beafts are 
determined to fome few particulars requifite for 
their own prefervation, or that of their {pecies; 
whereas, on all cther occaficns, they feem to 
betray their want of reafon, and by their voice 
and geftures feem to exprefs nothing, but the 
natural paffions, and not any rational or logi- 
cal conceptions. And therefore, as when (to 
refume our former comparifon) I fee in a cu- 
rious clock, how orderly every wheel and o- 
ther parts perform its own motions, and with 
what feeming unanimity they confpire to fhew 
the hour, and accomplifh the other defigns of 
the artifcer; I do not imagine, that any of the 
wheels, €sc. or the engine it felf is endowed 
with reafon, but commend that of the work- 
man, who framed it fo artificially. So when I 
contemplate the actions of thofe feveral crea- 
tures, that make up the world, I do not con- 
clude the inanimate pieces, at leaft, that it is 
made up of, or the vaft engine it felf, to act 
with reafon or defigh, but admire and praife 
the moft wife Author, who by his admirable 
eontrivance can fo regularly produce effects, to 
which fo great a number of fucceffive and con- 
{piring caufes are required. 

Ano thus much, Pyrophilus, having been 
reprefented concerning thofe, that rejecting 
trom the production and preferyation of things 
all but nature; yet embrace the principles of the 
vulgar philefophy, you will. perhaps think it 
mere than enough; but object, that what. is 
net to be expected from the barren principles 
of the fchgols, may yet be performed by thofe 
atomical ones, which we our felves have, with- 
i ct very many pages, feemed to acknow- 
Jedge ingenious. And I. know indeed, that 
the rhodera admurers of Epicurus confidently: 
enough pretend, that he and his expofitors 
have already, without being beholden to a 
Deity, clearly made out, at leaft the origin of 
the world, and of the principal bodies it is made 
up of. But I confefs, Iam fo far from being 
convinced of this, that I have been confirmed 
rather, than unfettled in my opinion of the dif-, 
ficulty of making out the original of the world, 
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much to recommend to us their impious errors 
about the original of things, as to let us fee the 
neceffity of afcribing it to an intelligent caufe. 
This then is the account of this matter, which 
is given us by Epicurus himfelf, in that epiftle 
of his to Herodotus, which we find in Diogenes 
Laertius: Quod ad meteora attinet, exiftimari non 
oportet, aut motum, aut converfionem, aut eclip- 
Jit, aut ortum occafumve, aut alia hujufcemodi 
ideo fieri, quod fit prafettus aliguis, qui fic difpo- 
nat, difpofueritue, ac fimul beatitudinem immor 
Lalitatemque pofidtat: * As to the meteors; 

* you ought not to believe, that there is either 
‘ motion, or change, or eclipfe, or the rife or 
‘ fetting of them, becaufe of any fuperior pre- 
‘ fident, which doth, or.hath fo difpofed of it, 
‘ and himfelf poifeffes all the while bappinefs 
‘ and immortal life.” And having interpofed 
fome lines, to prove, that the providence of 
God is not conliftent with his felicity, he adds, 
Quare opinandum eff, tum cum mundus procrea- 
tus ef, facios fuiffe eos circumplexus convolven- 
tinm fe atomoryum, ut nata fuerit hac neceffitas,. 
qua circuitus tales obierint: *« Wherefore you 
‘ muft think, that when the world was made, 
‘ thofe implications and foldings of atoms hap-, 
“ pened; which caufed this necefiity, that thefe 
‘ bodies fhould pafs through thefe motions,” 
And elfewhere in the fame epittle ; Infinite, 
(fays he) Jung mundi, alii jfimiles ifti, qlii*vero 
diffimiles. Quippe atomi cum fint infinite, ut non 
multe ante demonfiratum eft per infinitatem; fpa- 
tiorum, {8 alibi alia, ac procul ab hoc ad fabre- 
fattionem mundorum infinitorum varie concurrung.. 
‘ There are infinite worlds, fome, like .this, 
‘ fome unlike it: for fince atoms are nhs a 
‘ I newly fhewed from the infinitenefs of, the 
‘ fpaces) fome inone, other in others; diftanr 
< parts of thefe {paces far from us, varioufly 
‘ concur, to the making of infinite worlds.’ 
And left this Epicurean explicatiqgn of the 
world’s original fhould feem to owe all its un- 
fatisfactorinefs to its obfcure brevity, we fhall 
not fcruple to give you that elegant paraphrafe 
and expofition of it, which Lucretius has de- 
livered in his 5th book, De Rerum Natura: 


_ Sed quibus ille modis, conjeéius materigi, 
Fundarit celum, ac terram poptique prafunda 
Solis, lunai curfus ex ordine pouam, 

_ Nam certe neque confiliis,primardia rerum 
Ordine fe queque atque fagaci mente lacarunt, 
Nec quos queque. darent ‘motus pepigere pro- 

fetta: ee 
Sed quia multa modis multis pramordia rerum. 
Ex infinito jam tempore pexcita plagis, 
Ponderibufque fuis, con[uerunk concita terri, 
Omnimodifque coire, atque omnia perteptares,. 
Quecungye igler fe poffent-cangrela creargs 
Propterea fii, ut magnum waeala per qpUMl 


Dofels in and of the creatures, efpecially the living ones, 
the cepli- that compofe it, by confidering the accqunts 
cation of. which are given us of the nativity (if I may fo 
ee Y _ fpeak) of the univerfe, and of animals, by 
rcans, who thofe great denyers of creation and providence, 
deny the  Epicurus, and his paraphraft Lucretius: whole 
concurrence haying faown themfelves (as J freely confefs 
dg they have) very fubtile philofophers in exphi- 

cating divers mylteries of nature, ought not fo 


Omnig Cnhos catys SF mous expertundg 20 Bit “ag 
. Tandem ,conveniant: ea qua conuntha rapente 


Magnarum rerum fant exordia fepe | 
Terrai mapis, & cali. generifque animantum: 
ew SAN aw 42 veil etd ath 
* But how. at) firft, when, matter thus was 
© whirl, ; Aly ah ry: 
© Heaygn,, garth, and. fea, sie high, and 
lower,warld, | 72300 ‘ss 
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‘ The fun and moon, and all were made, animal, but guide and determine that of the 
¢ [il thew. {pirits, which by the nerves move the mufcles; 

¢ For fure the firft rude atoms never knew and fo the whole body, as may appear by the 

‘ By fage intelligence, and counfel grave, wearinefs and unwieldinefs of animals, when 

‘ T? appoint the places, that all beings have: by much motion the fpirits are fpent. And - 

< Nor will I think, that all the motions here accordingly I find that Azaxagoras, though 
‘\« Order’d at firft by fixt agreements were, he believed, as Ariffotle did after him, that 

¢ But th’ elements, that long had beat about, matter was eternal, yet he difcerned, that the 

¢ Been buffetted, now in, now carried out: notion of matter not neceffarily including mo- 

« Screwed into every hole, and tried totake tion, there was a neceffity of taking in a mens, 

‘ With any thing, in any placeto make _—as he ftyles God, to fet this fluggifh matter a 
€ Somewhat at aft; after much timeand coil, moving. And I remember Ariftotle himfelf, -4rifor. 
¢ Motions and meetings, and a world of toil in one place of his Metaphyficks, difputing Neral 
¢ Made up this junto. And thus being againft fome of the ancienter philofophers,,° ~~ 


€ join’d, 
¢ And thus in kind embraces firmly twin’d, 
¢ And link’d together, they alone did frame, 
¢ Heaven, earth, and fea, and the creatures 
¢ in the fame.’ 


Tue hypothefis expreffed in thefe verfes 
(which pleafe our author fo well, that he has 
almoft the fame lines in feveral other places of 
his poem) he profecutes and applies to fome 
particular parts of the univerfe in the fame sth 
book : but whilft he thus refufeth to allow God 
an intereft in the world’s production, his hypo- 
thefis requires, that we fhould allow him feveral 
things, which he doth affume, not prove: as 
firft, that matter is eternal. 2. That from 
eternity it was actually divided, and that into 
fuch infenfibly fmall parts, as may deferve the 
name of atoms ; whereas it may be fuppofed, 
that matter, though eternal, was at firft one 
coherent mafs, it belonging to matter to be 
divifible, but not fo of neceffity, to be actually 
divided. 3. That the number of thefe atoms 
is really infinite. 4. That thefe atoms have an 
inane infinitum (as the Epicureans fpeak) to 
movein. 5. That thefe atoms are endowed 
with an almoft infinite variety of determinate 
figures, fome being round, others cubical, 
others hooked, others conical, &?c, whereas 
not to mention beforehand what we may elfe- 
where object befides againft this affumption, 
he fhews not why, nor how this atom came 
to be fpherical rather than conical, and another 
hookedrather than pyramidal: butthefe affump- 
tions I infift not on, becaufe of rwo others much 
more confiderable, which our author is fain 
to take for granted in his hypothefis. For 
6thly, he fuppofes his eternal atoms to have 
from eternity been their own movers, whereas 
itis plain, that motion 1sno way neceffary to 
the effence of matter, which feems to confift 
principally in extenfion: for matter is no lefs 
matter when it refts, than when it is in moti- 
on; and we daily fee many parcels of matter 
pafs from the ftate of motion to that of reft, 
and from this to that, communicating their 
motion to matter, that lay ftill before, and 
thereby loofing it themfelves. Nor has any 
man, that I know, fatisfa¢torily made out 
how matter can move itfelf: and indeed, in 


afks, Quonamque modo movebuntur, fi nulla erit 
atiu caufa? nonenim ipfa materia feipfam movebit, 
arg rexrounn rerum opifex virtus: * How thal! 
‘ things be moved, if there be no actual caufe ? 
* For matter cannot move itfelf, but requires 
“ to be moved by a tectonick thing, creating 
* power.” But though elfewhere I have met 
with paffages of his near of kin to this, yet he 
feems not to exprefs his opinion uniformly and 
clearly enough to engage me to define it, or 
make a weapon of it: and therefore I {hall 
rather proceed to take notice, that, according 
to the Epicurean hypothefis, not only the mo- 
tion, but the détermination of that motion is 
fuppofed. For Epicuvus will have his atoms 
move downwards, and that not in parallel 
lines, left they fhould never meet to conftitute 
the world, but according to lines fomewhat 
inclining towards one another; fo that there 
muft be not only motion, but gravity in atoms, 
before there be any center of gravity for them 
to move towards; and they muft move rather 
downwards than upwards, or fideways, and 
in fuch lines as nothing is produced capable 
of confining them to. Which are affymptions 
fo bold and precarious, that I find fome, even 
of his admirers, to be afhamed of them: which 
will fave me the labour of arguing againft them, 
and allow me to take notice in the feventh 
place, that this Epicurean doétrine fuppofes, 
that a fufficient number of atoms, and their 
motion downwards, being granted, there will. 
need nothing but their fortuitous concourfe in 
their fall, to give a being to all thofe bodies, 
that make up the world, Indeed, that the 
various coalitions of atoms, or at leaft {mall 
particles of matter, might have conftituted the 
world, had not been perhaps a very abfurd 
opinion for a philofopher, if he had, as reafon 
requires, fuppofed, that the great mafs of lazy 
matter was created by God at the beginning, 
and by him put into a fwift and various motion, 


whereby it was actually divided into {mall parts - 


of feveral fizes and figures, whofe motion and 
croffings of each other were fo guided by God, 
as to conftitute, by their occurfions and coali- 
tions, the great inanimate parts of the univerfe, 
and the feminal principles of animated concre- 
tions, And therefore I wonder not much, 
that the Milefian Thales (the firft of the Gre- 


the bodies, which we here below converfe with- cian philofophers, as Cicero informs us,) that De Nat. 
al, we {carce, find, that any thing is moved but inquired into thefe matters) fhould hold that Deoram. 
opinion, which Tully exprefies in thefe words: """* 


by fomething elfe; and even in thefe motions 

of animals, that feem {pontaneous, the will or 

appetite doth not produce the motion of the 
I 


Aquam dixit effe inttium rerum, Deum autem 
cant mentem, qua ex aqua cuntia finxerat: * He 
faid, 


Idem ibi- 
dem. 


That the 
figures in 
mitre, cry- 
flal, and 
divers mi- 
nerals ave 
Sta 
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‘ faid, water was the principle of all things, 
© but God was that intelligence, that made all 
¢ things out of water :’ And that of Anaxagoras 
the fame author fhould give us this account; 
Omnium rerum defcriptionem &S modum mentis in- 
jinite vi ac ratione defignari €8 confici voluit: 
© The delineation and manner of all things he 
‘ thought to be defigned and made by the 
© power and reafon of infinite intelligence.’ 
For though thefe great men exceedingly erred, 
in thinking it neceffary, that God fhould be 
provided of a pre-exiftent, and by him not cre- 
ated matter, to make the world of; yet at leaft 
they difcerned and acknowledged the neceffity 
of a wife and powerful agent, to difpofe and 
fafhion this rude matter, and contrive it into 
fo goodly a ftructure, as we behold, without 
imagining with Epicurus, that chance fhould 
turn a chaos into a world. And really it is 
much more unlikely, that fo many admirable 
creatures, that conftitute this one exquifite and 
ftupendous fabrick of the world,fhould be made 
by the cafual confluence of falling atoms, juft- 
ling or knocking one another in the immenfe 
vacuity, than that in a printer’s working-houfe 
a multitude of {mall letters, being thrown upon 
the ground, fhould fall difpofed into fuch an 
order, as clearly to exhibit the hiftory of the 
creation of the world,defcribed in the 3 or 4 firft 
chapters of Genefs; of which hiftory, it may 
be doubted, whether chance may ever be able 
to difpofe the fallen letters into the words of 
one line. I ignore not, that fometimes odd 
figures, and almoft piétures, may be met with, 
and may feem cafually produced in ftones, and 
divers other inanimate bodies; and I am fo 
far from denying this, thar I may elfewhere 
have opportunity to fhew you, that I have 
been no carelefs obferver of fuch varieties. 

Bur firft, even in divers minerals, as we 
may fee in nitre, cryftal, and feveral others, 
the figures, that are admired, are not unqueftion- 
ably produced by chance, but perhaps by fome- 
thing analogous to feminal principles, as may 
appear by their uniform regularity in the fame 


chance, bur Ort of concretion, and by the practice of fome 


by fome- 


what ana- 


fogous to fe- 


wmninal 


principles. 


of the fkilfulleft -of the falt-petre men, who, 
when they have drawn as much nitre as they 
can out of the nitrous earth, caft not the earth 
away, but preferve it in heaps for fix or feven 
years; at the end of which time, they find it 
impregnated with new falt-petre, produced 
chiefly by the feminal principle of nitre im- 
planted in that earth. To prove, that metal- 
line bodies were not all made at the beginning 
of the world, but have fome of them a power, 
though flowly, to propagate their nature, when 
they meet with a difpofed matter; you may 
find many notable teftimonies and relations 
in a little book of Phyfico-chymical Queftions, 
written by Fo. Conradus Gerbardus, a German 
doétor, and moft of them recited (together 
with fome of his own) by the learned Sennertus. 
But left you fhould fufpect the narratives of 
thefe authors, as fomewhat partial to their fel- 
pee Ft ar opinions, I fhall here annex that 
ou. 1. 


memorable relation, which I find recorded by 
Linfchotten, and Garcias ab Horto, a pair of 
unfufpected writers in this cafe,concerning dia- 
monds; whereby it may appear, that the femi- 
nal principles‘of thofe precious ftones, as of 
plants, are lodged in the bowels of the mine 
they grow in. Diamonds (fays the firft, in that 
chapter of his travels, where he treats of thofé 
jewels) are digged like gold out of mines ; where 
they digged one year the length of aman into the 
ground, within three or four years after, there 
are found diamonds again in the fame place, 
which grow there; fometimes they find diamonds 
of 400 or 800 grains. Adamantes (fays the Sempl. in 
latter) qui altiffimé in terre vifceribus, multifque India na- 
annis perfici debebant in fummo feré folo gene. feenti. lib. 
rantur, €§ duorum aut trium annorum fpatio et 
perficiuntur: nam fi in ipfa fodina hoc anno 
ad cubiti altitudinem fodias, adamantes reperies. 
Poft biennium rurfus illic excavato ibidem, inve- 
nies adamantes. ‘© Diamonds, which ought 
© to be brought to perfection in the deepeft 
‘ bowels of the earth, and in a long tract of 
¢ time, are almoft at the top of the ground, 
‘ and in three or four years fpace made per- 
‘ fet. For if you dig this year but the depth 
‘of a cubit, you will find diamonds; and af- 
‘ ter two years dig there, you will find dia- 
¢ monds again.” And next, how inconfidera~ 
ble, alas! are thefe fuppofed productions of 
chance, in comparifon of the elaborate contri- 
vances of nature in animals? fince in the body Zhat the 
of man, for inftance, of fo many hundred aed 
parts it is made up of, there is fcarce any, that ne rch lef 
can be either left out, or made otherwife than ro be ac- 
as itis, or placed elfewhere than where it is, counted she 
without an apparent detriment to that curious Sethe 
engine; fome of whofe parts, as the eye, and 7 me 
the valves of the veins, would be fo unfit for 
any thing elfe, and are fo fitted for the ufes, 
that are made of them; that it is fo far from 
being likely, that fuch fkilful contrivances 
fhould be made by any bemg not intelligent, 
that they require a more than ordinary intelli- 
gence to comprehend how {fkilfully they are 
made. 

As for the account that Lucretius, out of 
Epicurus, gives us of the firft production of 
men, in I know not what wombs adhering to 
the ground, and which much more becomes 
him asa poet, than as a philofopher ; I fhall not 
here wafte time to manifeft its unlikelinefs, that 
witty father Laffantius*, having done already 
that copioufly for me. And indeed it feems fo 
pure a fiction, that, were jt not, that the hypo- 
thefis he took upon him to maintain, could 
fcarce afford him any lefs extravagant account 
of the original of animals, the unfuitablenefs 
of this Romance to thofe excellent notions, 
with which he has enriched divers other parts 
of his works, would make me ‘apt to fufpect, 
that when he writ this part of his poem, he 
was in one of the fits of that frenzy, which 
fome, even of his admirers, fuppofe him to 
have been put into by a philtre, given him by 
his, either wife or miftrefs Luci/ia; in the 

Rees ' intervals 


* Tanta ergo qui videat, & talia poteft exiftimare nullo affecta effe confilio, nulla providentia, nulla ratione divi- 
na, fed ex atomis fubtilibus exiguis concreta effe tanta miracula? Nonne prodigio fimile eft, aut natum effe hominem, 
qui hec diceret, ut Leucippum aut extitiffe qui crederet, ut Democritum, qui audiror ejus fuit, vel Epicurum ia 
quem vanitas omnis de Leucippi fonte profiuxi. Lib. II. cap.11 . . 


Hosied by Google 


The UsEru 


intervals of which, they fay, that he writ his 
books. | 

Awnp here Jet us further confider, that as 

of philoi- confidently as many atomifts, and other natu- 

big mly Yalifts, prefume to know the true and genuine 

fhew, that caufes of the things they attempt to explicate; 

an efett yet very often the utmoft they can attain to, mn 

ae *their explications, is, that the explicated phz- 

fich acaufz,nomena may be produced after fuch a manner, 

not that it as they deliver, but not that they really are 

ms. fc, For as an artificer can fet all the wheels of 

a clock a going, as well with fprings as with 

weights; and may with violence difcharge a 

bullet out of the barrel of a gun, not only by 

means of gunpowder, but of compreffed air, 

and even of a {pring : fo the fame effects may 

be produced by divers caufes different from 

one another; and it will oftentimes be very 

difficult, if not impoffible, for our dim reafons 

to difcern furely, which of thefe feveral ways, 

whereby it is poffible for nature to produce the 

fame phenomena, fhe has really made ufe of to 

exhibit them. And fure, he, thatin a fkilful 

watch-maker’s fhop fhall obferve, how many 

feveral ways watches and clocks may be contri- 

ved, and yet all of them fhew the fame things; 

and fhall confider how apt an ordinary man,that 

had never feen the infide but of one fort of 

watches, would be to think, that all thefe are 

contrived after the fame manner, as that, whofe 

fabrick he has already taken notice of ; fuch a 

perfon, I fay, will {carce be backward to think, 

that fo admirable an engineer as nature, by 

many pieces of her workmanfhip, appears to 

be, can, by very various and differing contri- 

vances, perform the fame things ; and that it 

is a very eafy miftake for men to conclude, that 

becaufe an effect may be produted by fuch de- 

terminate caufes, it muft be fo, or actually is fo. 

And as confident as thofe we fpeak of ufe to 

be, of knowing the true and adequate caufes 

of things, yet Epicurus himfelf, as appears by 

ancient teftimony, and by his own writings, 

was more modeft, nor only contenting himfelf, 

on many occafions, to propofe feveral poffible 

ways, whereby a phenomenon may be account- 

ed for, but fometimes feeming to diflike the fo 

pitching upon any one explication, as to ex- 

clude and reject all others: and fome modern 

philofophers, that much favour his doétrine, do 

likewife imitate his example, in pretending to 

affign not precifely the true, but poffible caufes 

of the phenomenon they endeavour to explain. 

That ne # AndI remember, that “ifotle himfelf (what- 

bnwledge €Vét confidence he fometimes feerhs to exprefs) 

there mug Coes in his firft book of Meteors ingenuoufly 

not only confefs, that concerning many of nature’s phz- 

pofile Ee "nomena, he thinks it fufficient, that they may 

f he defmireD® {9 performed as he explicates them. But 

and real; &ranting, that we did never fo certainly know, 

not only thein the general, that thefe phenomena of na- 

Or ae ture mult proceed from the magnitudes, fi- 

calor caufesBUtES, UAOtions, and thence refulting qualities 

: of atorhs, yet we may be very much to feek 

as to the patticular caufes of this or that par- 

ticular effect or event. For it is one thing to 

be able to fhew it poffible, for fuch and fuch 

effects to proceed from the various magni- 

tudes, fhapes, motions, and concretions of 
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atoms ; and another thing to be able to declare 
what precife, and determinate figures, fizes, 
and motions of atoms, will fuffice to make out 
the propofed phenomena, without incongruity 
to any others to be met with m nature: as it is 
one thing for a man ignorant of the mecha- 
nicks to make it plaufible, that the motions 
of the famed clock at Stra/burg, are performed 
by the means of certain wheels, fprings, and 
weights, Sc, and another to be able to defcribe 
diftinétly the magnitude, figures, proportions, 
motions, and, in fhort, the whole contrivance 
either of that admirable engine, or fome other 
capable to perform the fame things. 

Nay, a lover of difputing would proceed 
farther, and queftion that way of reafoning, 
which eventhe eminenteft atomifts are wont to 
imploy to demonftrate, that they explicate 
things aright. 

For .the grand argument, by which they some de- 

ufe to confirm the truth of their explications, fe#s ix the 
is, that either the phanomenon muft be ex-””)" F 
plicated after the manner by them fpecified, vie frie 
or elfeit cannot at all be explicated intelligibly :70/ emi- 
in what fenfe we difallow not, but rather ap-”?? afo- 
prove this kind of ratiocination, we may elfe-”"*™ 
where tell you. But that, which is in this place 
more fit to be reprefented, is, that this way 
of arguing feems not in our prefent cafe fo 
cogent, as they, that are wont to employ it, 
think it to be: for befides, that it is bold to 
affirm, and hard to prove, that what they can- 
not yet explicate by their principles, cannot 
poffibly be explicated by any other men, or 
any other philofophy ; befides this, I fay, that 
which, they would reduce their adverfaries to, 
as an abfurdity, feems not to deferve that name. 
For fuppofing the argument to be conclufive, 
that either the propofed explication muft be al- 
lowed, or men can give none at all, that is in- 
telligible ; I fee not what abfurdity it were to 
admit of the confequence. For who has de- 
monitrated to us, that men muft be able to 
explicate all nature’s phenomena, efpecially 
fince divers of them are fo abftrufe, that even 
the learnedeft atomifts fcruple not to acknow- 
ledge their being unable to give an account of 
them. And how will it beproved, that the 
omnifcient God, or that admirable contriver, 
Nature, can exhibit phenomena by no ways, 
but fuch as are explicable by the dim reafon of 
man? I fay explicable, rather than intelligible; 
becaufe there may be things, which though we 
might underftand well enough, if Ged,or fome 
more intelligent being than ourown, did make 
it his work to inform us of them, yet we 
fhould never of our felves find out thofe truths, 
As an ordinary watch-maker may he able to 
underftand the curtoufeft contrivance of the 
fkilfulleft artificer, if this man take care to ex- 
plain his engine to him, but would never have 
underftood it, if he had not been taught ; 
whereas to explicate the nature and caufes of 
the phaznomena we are {peaking of, we muft 
not only be able to underftand, but to inveiti- 
gate them, 

Anp whereas, it is peremptorily infifted on 
by fome Epicureans, who thereby pretend to 
demonftrate the excellency and certainty of 

their 
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their explications, that, according to them, na- 
ture is declared to praduce things, in the way 
that is moft facile and agreeable to our reafon : 
it may be replied, that what we are to inquire 
after, is, how things have been, or are really 
produced; not whether or no the manner of 
their production be fuch, as may the moft ea- 
fily be underftood, by us: for if all things were, 
as thofe we reafon withall maintain, cafually 
produced, there is no reafon to imagine, that 
chance confidered what manner of their pro- 
duction would be the moft eafily intelligible 
to us. And if God be allowed to be, as in- 
deed he is, the author of the univerfe, how will 
it appear that he, whofe knowledge infinite- 
ly tranfcends ours, and who may be fuppofed 
to operate according to the dictates of his own 
immenfe wifdom, fhould, in his creating of 
things, have refpect to the meafure and eafe 
of human underftandings ; and not rather, if 
of any, of angelical intellects ? So that whether 
it be to God or to chance, that we afcribe the 
production of things, that way may often be 
fitteft or likelieft for nature to work by, which 
is not eafieft for us to underftand. 

Awnp as for the way of arguing, fo often 
umployed (efpecially againft the truth we now 
contend for) and fo much relied on by many 
modern philofophers, namely, that they can- 
not clearly coneeiye fuch or fuch a thing pro- 
pofed, and therefore think it fit to be rejeéted; 
I fhall readily agree with them, in the not be- 
ing forward to affent to any thing, efpecially 
in philofophy, that cannot well be conceived by 
knowing and confidering men. But there is 
fo much difference among men, as to their 
faculty of framing diftin& notions of things, 
and thrqugh men’s partiality or lazinefs, many 
2 particular perfon is fo much more apt, than 
thefe men feem to be aware of, to think, or at 
leaft to pretend, that he cannot conceive, what 
he has no mind to affent to, that a man had 
need be wary, how he. rejects opinions, that are 
impugned only by this way of ratiocination : 
by which, I hope, ,it will not be expected, that 
we fhould be more prevailed with, than that 
fect of philofophers that imploys it moft. And 
among thofe, that refolve the phenomena of 
nature into the mechanical powers of things, 
or the various figures, {izes and motions of the 
parts of matter, I meet with fome, as the Epi- 
cureans, who tell us, they cannot frame a no- 
tion of an incorporeal fubftance or fpirit, nor 
conceive how, if the foul were fuch, it could 
aét upon the body: and yet others, that feem 
no lefs fpeculative, ferioufly and folemnly pro- 
fefs, that they can conceive a clear and diftindt 
notion of -a fpirit, which they believe the hu- 
man foul, that regulates at leaft, if not pro- 
duces divers motions of the body, to be; de- 
nying onthe other fide, that it can be clearly 
conceived, either that any thing, that is only 
material, can think, or that there can poffibly 
be any vacuum (that 1s, place without any kody) 
in the univerfe: both which the Epicureans 
profefs themfelves not only to conceive as pof- 
fible, but believe as true. 

Anp thus much, Pyrophilys, it. may fuffice 
to have faid in relation to thofe, who would re- 
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je&tGod from having any thing to do, either in 
the production or governmentof the world,'up- 
on this ground, that they, if you will believe 
them, can’ explicate the original and phzeno- 
mena of it without him; but it is not all, nor 
the greateft part of the favourers of the atomical 
philofophy, that prefume fo much of them- 
felves, and derogate fo much from God. To 
fay therefore fomething to the more moderate 
and judicious of that perfuafion, we will can- 
didly propofe on their behalf the.moft plaufible 
objection we can forefee, againft the truth we 
have been all this while pleading for. 
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may then thus argue againft us, that though p/an/ible 

the atomifts cannot fufficiently demonftrate 720”? 
from what natural caufes every particular ef sie Ps 
fect proceeds, and fatisfactorily explicate after Deity con- 


what determinate manner each particular phae- Jered. 


nomenon is produced; yet it may fuffice to 
take away the neceffity of having recourfe toa 
Deity, that they can make out in general, that 
all the things, that appear in the world, may, 
and muft be performed by meerly corporeal 
agents; or, if you pleafe, that all nature’s pha- 
nomena may be produced by the parcels of the 
great mafs of univerfal matter, varioufly fhaped, 
connected, and moved. As a man, that fees a 
{crewed gun fhot off, though he may not be 
able to defcribe the number, bignefs, fhape, 
and co-aptation of all the pieces of the lock, 
ftock, and barrel, yet he may readily conceive, 
that the effets of the gun, how wonderful fo- 
ever they may feem, may be performed by 
certain pieces of fteel, of iron, and fome parcels 
of wood, of gunpowder, and of lead, all 
fafhioned and put together according to the 
exigency of the engine; and will not doubt, 
but that they are produced by the power of 
fome fuch mechanical contrivance of things 
purely corporeal, without the affiftance of {pi- 
ritual or fupernatural agents. 

In anfwer to this objection, I muft firft pro- 
fefs to you, that I make great doubt, whether 
there be not ome phaenomena in nature, which 
the atomifts cannot fatisfaétorily explain by any 
figuration, motion, or connection of material 
particles whatfoever: for fome faculties and 
operations of the reafonable foul in man are 
of fo peculiar and tranfcendent a kind, that as 
I have not yet found them folidly explicated 
by corporeal principles, fo I expect not to fee 
them in hafte made out by fuch. And if a 
{piritual fubftance be admitted to enter the 
compofition of a.man, and to act by and upon 
his body ; -befides that one of the chief and 
fundamental doétrines of the Epicureans (name- 
ly, that there-is nothing in the univerfe but 
corpus and inane) will thereby be fubverted, 
it will appear, that an incorporeal and intelli- 
gent being may work upon matter, which 
would argue, at leaft a poffibility, that there 
may be a fpiritual Deity, and that he may in- 
termeddle with, and have an influence upon 
the operations of things corporeal. But to in- 
fift no longer on this, let us give a further 
and direét anfwer to the propofed objection, 
by reprefenting, that although as things are 
now eftalifhed in the world, an atomift were 
ableto explain the phenomena we meet with, 
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by fuppofing the parts of matter to be of fuch 
fizes, and fuch fhapes, and to be moved after 
fuch a manner, as is agreeable to the nature of 
the particular phenomenon to be thereby ex- 
hibited ; yet it would not thence neceffarily 
follow, that,at the firft production of the world, 
there was no need of a moft powerful and in- 
telligent being, to difpofe that chaos or con- 
fufed heap of numberlefs atoms into the world, 
to eftablifh the univerfal and confpiring har- 
mony of things; and efpecially to connect thofe 
atoms into fuch various feminal contextures, 
upon which moft of the more abftrufe opera- 
tions, and elaborate productions of nature ap- 
pear todepend. For many things may be 
performed by matter varioufly figured and 
moved, which yet would never be performed 
by it, if it had been ftill left to it felf without 
being, at firft at leaft, fafhioned after fuch a 
manner, and put into fuch a motion by an in- 
telligent agent. As the quill, that a philofo- 
pher writes with, being dipt in ink, and then 
moved after fuch and fuch a manner upon 
white paper, all which are corporeal things, 
or their motions, may very well trace an excel- 
lent and rational difcourfe ; but the quill would 
never have been moved after the requifite man- 
ner upon the paper, had not its motion been 
guided and regulated by the underftanding of 
the writer. Or rather, yet once more, to re- 
fume our former example of the Stra/burg- 
clock; though a fkilful artift, admitted to ex- 
amine and confider it, both without and with- 
in, may very wel] difcern, that fuch wheels, 
fprings, weights, and other pieces, of which 
the engine confifts, being fet together in fuch 
a coaptation, are fufficient to produce fuch and 
fuch motions, and fuch other effeéts as that 
clock; is celebrated for; yet the more he dif- 
cerns the aptnefs and fufficiency of the parts 
to produce the effects emergent from them, 
the lefs he will be apt to fufpect, that fo curious 
an engine was produced by any cafual con- 
currence of the parts it confifts of, and not ra- 
ther by the fkill of an intelligent and ingenious 
contriver; or that the wheels, and other parts, 
were of this or that fize,: or this or that deter- 
minate fhape, for any other reafon, than be- 
caufe it pleafed the artificer to make them fo : 
though the reafon, that moved the artificer to 
einploy fuch figures and quantities fooner than 
others, may well be fuppofed to have been, 
that the nature of his defign made him think 
it very proper and commodious for its accom- 
plifhment, if not better than any other fuited 
to the feveral exigencies of it. 

Ir an Epicurean fhould be told, that a man, 
after having been for fome days really dead, 
became alive again, I think it will not be 
doubted, but that he would rejeét fuch a rela- 
tion as impoffible, and therefore too manifeftly 
falfe to be believed by any man in his wits: 
and yet; according to his principles, the man, 
as well foul as body, confifted only of divers 
particles of the univerfal matter, by various mo- 
tions brought together, and difpofed after a 
certain manner: and confequently, he muft 
ground his perfuafion, that it is impoffible to 
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redintegrate the engine once fpoiled by death, 
upon this, that as-chance cannot with the leaft 
probability be prefumed to have produced fuch 
a f{trange effect ; fo, according to him, there 
can be no caufe affigned, knowing and power- 
ful enough to rally and bring together again 
the difbanded and {cattered parcels of matter 
(or fubftitute other equivalent ones) that, toge- 
ther with the remaining carcafs, compofed the 
dead man, fo to re-unite them to the reft ; and 
Jaftly, fo to place and put into motion both 
the one and the other, as were requifite to 
make a living man once more refult from them. 
I know, that this example reaches not all the 
circumftances of the controverfy we have been 
debating; but yet, if I miftake not, it will 
ferve the turn, for which I propofe it. For, 
not now to infift upon this inference from it, 
That a confidering man may confidently reject 
a thing, that is not abfolutely impoffible, pro- 
vided it be highly incredible ; not to infift .on 
this, I fay, the thing I aim at in the mention 
of it, is only to fhew, that fuch things may 
poffibly be effected by matter and motion, as 
no wife man will believe to have been pro- 
duced by a bare agitation of the particles of 
matter, not guided by the fuperintendency of 
a powerful and knowing Dire¢tor. 

N ow that the atoms, or particles of matter, 
of which the world confifts, made no agree- 
ment with each other to convene and fettle in 
the manner requifite to conftitute the univerfe, 
Lucretius does not fo properly confefs, as af- 
firm, in that fore-cited paflage, where he ju- 
dicioufly tells us, that 


—Certé neque confiliis primordia rerum 
Ordine fe quaque, atque fagaci mente locarunt: 
Nec quos queque darent motus pepigtre profetto. 


Anp the thing it felfis manifeft enough, 
from the nature of atoms confeffedly inanimate 
and devoid of underftanding. 

So that although we fhould grant, Pyrophi- 
lus, the poffible emergency of the innumerable 
effects we admire in the world, from the vari- 
ous properties and coalitions of atoms, yet ftill 
youfee the formerly mentioned difficulty (touch- 
ing the refulting of all things from matter left 
toit felf) would recur ; and it would as well be 
incredible, that an innumerable multitude of in- 
fenfible particles, as that a leffer number of big- 
ger parcels of matter, fhould either confpire to 
conftitute, or fortuitoufly juftle themfelves into 
fo admirable and harmonious a fabrick as the u- 
niverfe, or as the body of man; and confequently 
it is not credible, that they fhould conftitute ei- 
ther, unlefs as their motions were (at leaft, in 
order to their feminal contextures and primary 
coalitions) regulated and guided by an intelli- 
gent contriver and orderer of things. And lI 
fhould fo little think it a difparagement to 
have but fo much faid of any hypothefis of 
mine, that I fuppofe I may affirm it, without 
offending either the moft fober, or the gene- 
rality of the atomical philofophers, to whom, 
and to their doctrine, my writings will mani- 
feft to be no otherwife affected than I ought. 
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Wherein the Difcourfe, interrupted by the late Digreffion, 
1s refumed and concluded. 


T remains now, Pyrophilus, that we at length 

return into the way from whence the fore- 
going digreffion has, | fear, too long diverted 
us; and that to profecute and finifh our dif- 
courfe, we take it up where we left it, and were 
tempted to digrefs; namely, at the third effay ; 
betwixt which, and the beginning of this fifth, 
all that has been interpofed may be looked up- 
on but as a long parenthefis. 

In the third place then I confider, that whe- 
Shiny, ther or no it be true, which our antagonifts fug- 
acti geft, that there are fome things in nature, which 
which com: tempt philofophers more than they do the 
duce much vryloar, to doubt or deny aGod ; yet certainly 
ees of there are divers things in nature, that do much 
a neiRy, conduce to the evincing of a Deity, which 
which are naturalifts either alone difcern, or at leaft dif- 
Le, erm them better than other men, For befides 
betirelifr the abftrufe properties of particular bodies, not 

~ difcovered by any but thofe, that make particu- 

lar inquiries into thofe bodies, there are many 

things in nature, which to a fuperficial obfer- 

ver feem to have norelation to one another; 
whereas to a knowing naturalift, that is able to 

difcern their fecret correfpondencies and allian- 

ces, thefe things, which feem to be altogether 
irrelative each to other, appear fo proportionate 

and fo harmonious both betwixt themfelves, 

and in reference to the univerfe they are parts 

of, that they reprefent to him avery differing 

and. incomparably better profpect than to ano- 

Explained ther man: as he, that looks upon a picture made 
by the com- 1) of {cattered and deformed pieces, beholding 
pain them united into one face by a cylindrical look- 
fiattered ing-glafs aptly placed, difcerns the {kill of the 
pieces of artift, that drew it, better than. he, that looks 
Sra ’ only on the fingle parts of that picture, or 
by cylin. Upon the whole picture, without the uniting 
drical lok- cylinder. Which brings into my mind, that 
ing-glafs. whereas in the facred itory of the creation, 
when mention is made of God’s having con- 

fidered the works of each of the firft fix days, 

at theend of it, it is faid of the work of every 

day, Ibat God faw, that it was good, (except 

of the fecond day, becaufe the feparation of the 

waters was but imperfectly made on that day, 

and compleated in the next, on which it is 
therefore twice faid, That God faw, thit it was 

good;) whereas, I fay, when God looked upon 

his works in particular, it is only faid, That 

he faw, that they were good: when he is intro- 

duced at the clofe of the creation, as looking 

upon, and furveying his creatures in their har- 

mony, and entire fyftem, it is emphatically; 

faid, That he faw every thing, that be had made, 

The tefti- and behold it was very good. And if Ariftotle be 
RT a indeed the author of the book De Mundo ad 
the book “lexandrum, which paffes for his, and is faid to 
de Mun- havebeen written by him towards the end of 
do,aferibed his life, it would not be unworthy our obfer- 
so Arifto- vation to take notice, how he, that in his other 


tle, intro- 
Bei, VoL, I. 


That there 
are {ome 


writings is wont to talk of God’s intereft in 
the creatures darkly, and hefitantly enough, is 
wrought upon by the contemplation of the 
univerfe, asit isan orderly aggregate or fy{tem 
of the works of nature, to make expreffions of 
the divine architect, which are not unworthy 
of Ariftotle, though, being meerly human, they 
cannot be worthy of God. Amongft many, I 
fhall fingle out fome; and I hope, Pyropbhilus, 
you will excufe me, if in this efflay, and fome 
of the precedent ones, I do, contrary to my 
cuftom, employ pretty ftore of paffages taken 
out of other authors. For farft, the nature of 
my defign makes it requifite for me to fhew, 
what opinion the heathen philofophers had of 
the ftudy of phyfiology, and what power their 
contemplation of nature had to ingage them to 
aéts of religion. And next, fince divers of 
the fame pafflages, wherein they had fet down 
their opinions, contained alfo the grounds and 
reafons of them, whereby they have anticipated 
much of what.we fhould fay upon the fame 
fubjects ; I was unwilling to deprive you of 
their pertinent ratiocinations, or rob them of 
the glory of what they had well written. And 
this neceffary apology premifed, let us pro- 


ao 


ceed to confider his paflages;, and firft, Reflat 47 de 
(fays he) ut fummatim de caufa differamus, que Mundo, 
cuntiarum ipfa rerum vim habet tutricem &9 con-AP-9- 


tinentem, quemadmodum catera perftrinximus : 
frazitit enim inflar effet, cum de mundo dicere in- 
ftituerim, traltatu fi minus exquifito fortaffe, 
at certé qui fat effe pofit ad formulam dottrine 
craffiorem, intatiam precipuam mundi partem 
principemque preterire. ‘ It remains, that we 
¢ fpeak briefly concerning that caufe, whofe 
‘ power preferves and fupports all things, 
‘in like manner, as we have compendioully 
‘ handled other matters. For it would feem 
‘ criminal to pafs over the chief part of the 
¢ world untouched, having defigned to dif- 
© courfe of the univerfe in a treatife, which, if 
¢ lefs accurate, yet certainly may be fufficient 
‘ fora rough platform of doétrine.’ And a lit- 


tle after, Ktenim (fays he), cuntiarum que rerum Itidem. 


natura completittur, cum fervatar eff Deus, tum 
vero quecunque in boc mundo quoquomodo penfi- 
ciuntur, eorum omnium idem eft Zenitor: non fic 
tamen ipfe ut opificis in morem, animalifque laffi- 
tudinem Jentientis labore affici poffit, ut qui eg 
facultate utotur, que nulli cedat difficuliati, 
cujus ipfe vi facultatis omnia in poteftate continet, 
nec minus etiam que longius ab ipfo videntur elfe 
Jummota: ‘ For God is both the preferver of 
‘ allthings contained inthe univerfe, and like- 
¢ wife the producer. of every thing whatfoever, 
© which isin any wife made in this world: yet 
¢ not foasto be fenfible of labour ; after the man- 
© ner of a workman, or a creature, which is fub- 
< je€tto wearinefs: for he is endued witha power, 
¢ which is inferiour to iy difficulty, and where- 
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frnulque caufam prebeat eorum, 


Eadem Cap. 


aus intereft quod labor, 
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© by hecontains all things under his authority, 
© even fuch as feem moft diftant from him.’ 
To which purpofe he elfewhere fays, Auguftius 
decentinfque exiftimandum eft, Deum fummo in 
loco ita effe collocatum, muminis ut amen yus vis 
per univerfum mundum pertingens, tum folem, 
lunamque moveat, tum celum omne circumagat, 
que@ in terra 
font folutis atque incolumitatis: * It is more 
é magnificent and agreeable to conceive God fo 
© refident in the higheft place, that neverthe- 
© lefs his divine energy being diffufed through- 
¢ out the whole world, moves both the fun 
¢ and moon, turns round the whole globe of 
¢ heaven, and affords the caufes of fatety and 
¢ prefervation of fuch things as are upon the 
< earth. Andin the fame book he adds, Us 
vero fummatim loquamur, quod in navi gubernator 
eff, quod in curru agitator, quod in choro pre- 
centor, quod denique lex in civitate, ES dux in 
exercitu, boc Deus éft in mundo. Nift fi batte- 
€F motus multiplex illos 
oxercet 3 cure angunt varia, cum buic illabora- 
ta fuccedunt omnia, omnis moleftie expertia: 
« But to fum up allin brief; what the pilot isin 
‘a fhip, what the driver in a chariot, what 
the chief finger is in a dance; finally, what 
magiftracy is in a commonwealth, and the 
general in anarmy, that is God in the world: 
uniefs there be this difference, that much 
toil and manifold cares perplex them, but all 
things are performed by God without labour 
< or trouble.’ And certainly he, that 1s a 
ftranger to anatomy, fhall never be able to 
difcern in the circulation of the blood, the 
motion of the chyle, and the contrivance of 
all the pasts of a human body, thofe proofs, as 
well as effects, of an omnifcient Anpisgyos, or 
artift, which a curious anatomift will difcover 
in that elaborate and matchlefs engine: as I 
remember, I had occafion not long fince to 
take notice of in the fhape of that ftrange muf- 
cle (the obturator internus) which fome call 
from its figure marfupialis, ferving to the mo- 
tion of the thigh. For this mufcle feems fo 
made, as if nature had defigned in it to manifeft, 
that fhe is fkilled in the mechanicks, not 
only as a mathematician, that underftands the 
powers of diftance, weight, proportion, mo- 
tion and figure; but as an artificer, or handy- 
crafts man, who knows by dextrous contri- 
vances to furnifh the more endangered parts 
of his work, with what is more ufeful to make 
it lafting; there being (to omit other obfer- 
vables, belonging to that mufcle) a deep 
notch made in the coxendix, to fhorten the 
way betwixt the two extremities of the mufcle, 
and make it bear upon the bone with a blunter 
angle, And becaufe the tendon is long, left, 
notwithftanding the former provifion, it fhould 
be apt tofret out upon the edge of thebone, na- 
ture has provided for it a mufculous piece of 
flefh, wherein it is asit were fheathed, that fo 
it might not immediately bear, and grate 
apon the bone; juft as our artificers ufe to few 
cafes of leather upon thofe parts of filken ftrings, 
which being to grate upon harder bodies, were 
otherwife endangered to be fretted out by 
attrition. 
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Anp a like fkilfulnefs of nature in the me- 4d of the 
chanical contrivance of the parts, is more ob- fe f offi 
yioufly difcernible in the ftructure of that ad- Ais 
mirable engine, by: which fuch variety of other 
engines are made, the hand: where (not to 
mention the /igamentum latum,, or wrilt-band, 
that keeps the tendons, that move under it, from 
inconveniently ftarting up upon the contraction 
of the refpeétive mufcles) the wonderful perfo- 
rations,that are made through the tendons of the 
mufculi perforati by thofe of the mu/culi perfo- 
rantes, for the more commodious motion of the 
joints of the fingers, may confpicuoufly manifeft 
the mechanical dexterity of nature; as it may 
her hufbanding (if I may fo fpeak) of her work, 
that in a foetus, whilft it lies in the womb, be- 2 contri- 
caufe the lungs are not to be difplayed as after- "7" Li 
wards, and fo the blood needs not circulate re 
thorough them, from the right ventricle of the élood in 
heart into the left, for the ufe of refpiration, fe" Je- 
as it muft in grown animals, fhe contrives alee vate 
nearer way ; and by certain fhort pipes, pecu- tim 
liar to fuch young creatures, fhe more com- 
modioufly performs in them the circulation of 
the blood, proportioned to their prefent con- 
ditton; and afterwards, when the animal is 
brought out of the womb into the open air, and 
put upon the conftant exercife of his lungs, 
thefe temporary conduit-pipes, little by: little, 
vanifh, So careful is nature not to do things 
in vain. 

Anp therefore I do not much wonder, that Galen’ 
Galen, though I remember he fomewhere (un- fpeech, thar 
provokedly and caufélefly enough) derides re Bae 
Mofes, and feems not over-much inclined to Partium 
make religious acknowledgements; yet when were as 
he comes to confider particularly the exquifite77™ * 
ftruéture of a human body, fhould break forth BP Uiiaiir. 
intovery elevated, and even pathetical celebrati- 
ons of God, and tell us, that in his books, De... 
Ufa Partium,hecompofed hymns tothe Creator's 30, De . 
praife. And certainly he, that fhall fee a fkil- Ufa Parti- 
ful anatomift dextroufly diffeét that admirable ”™- 
part of man, the eye, and {hall confider the 7” fabrick 
curious contrivance of the feveral coats, hu- ten? hr 
mors, and other parts it confifts of, with all 
their adaptions and ufes, would be eafily per- 
fuaded, that agood anatomift has much ftron- 
ger invitations to believe, and admire an om- 
nifcient Author of nature, than he, that never 
faw a diffection; efpecially if he fhould fee 
how all of thefe concur to make up one optical 
inftrument, to convey the fpecies of the vifible 
obje&t to the optick nerve, and fo to the brain; 
as I have with pleafure confidered it, in the 
recent eye of a cat (for with keeping it will 
grow flaccid) cut cleanly off, where the optick. 
nerve enters the fclerotis, and is going to ex~ 
pand itfelf into the retina; for holding this. 
eye at a convenient diftance betwixt yours and iain 
acandle, you may fee the image of a flame ob/ervati- 
lively expreffed upon that part of the back fide of the 
of the eye, at which the optick nerve enters the ue a 
above mentioned {clerotis. Something of this perts in 
kind we have alfo fhown our friends with eyes order to wi- 
of dead men, carefully fever’d from their heads ; /7- 
and with the (dexteroufly taken out) cry{ 
talline humour of a human eye, we have often 
read, as with a lens or magnifying glafs. And 
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to affift you in fo pleafing a {pecularion, as 
that of the eye, we fhall add, that by reafon 
ox eyes are much latger, and more eafier to 
be had than human ones, we are wont to make 
much ufe of them, and to difcern fome things 
better in their coats, we immerfe them fora 
little while in boiling water; and to be able to 
confider the form and bignefs of the vitreous 
and cryftalline humours, better than the flu- 
idity of the ane, and the foftnefs of the other 
ave wont to allow anatomifts to do; we have 
fometimes, by a way hereafter to be fet down, 
ree ways fpeedily frozen eyes, and thereby have turned 
prepare the the vitreous humour into very numerous and 
eyes of ani- diaphanous films (as it were of ice, and the 
mals for cryftalline into a firm fubftance,) but (which 
the better . ali 
making ob- Perhaps you will wonder at) not traniparent. 
fervatins An eye thus frozen may be cut along that, 
othem which optical writers call the optical axis, and 
then it affords an inftructive profpect, which 
we haye not been able to obtain any other 
way. But becayfe, notwithftanding this ex- 
pedient in the eyes of men, and the generality 
of terreftrial animals, the opacoufnefs of the 
{clerotis hinders the pictures, that outward ob- 
jects (unlefs they be lucid ones) make within 
the eye to be clearly difcerned; we think 
our felves obliged to that excellent mathema- 
ticlan of your acquaintance, Pyropbilus, who, 
upon fome difcourfe we had with him con- 
cerning this fubject, lately advifed us to make 
ufe of the eyes of white rabbits (for if thofe a- 
nimals be of another colour, he fays, their 
eyes will not prove fo fit for our purpofe.) For 
having held fome of thefe eyes at a convenient 
diftance betwixt my eyes and the «window, I 
a a of found them to be fo tranfparent, that the rays 
Wintke TA0- . . 
hiss are proceeding from the pains of glafs, Iron bars, 
better than €Fc. of the window, paffing though the cryf- 
others for talline humor and in their paffage refracted, 
AE did, on the retina, exhibit in an inverted pofture, 
according to the optical laws, the contracted, 
but lively pictures of thofe external objects; 
and. thofe pictures, by reafon of the tranfpa- 
rency of the fclerotis, became vifible through it 
to my attentive eyes: as in a darkened room 
the fhadows of objects without it, projected 
on a fine fheet of paper, may, by reafon of the 
thinnefs of paper, be feen thorough it by thofe 
that ftand behind it. By candle-light we could 
fee little in the bottom of thefe eyes but lucid 
objects, fich as the flame of the candle, which 
appeared tremulous, though inverted; but by 
day-light we could manifeftly difcern in them, 
both the motions of very neighbouring objects, 
and the more vivid of their colours. 
That itis  Awp really, Pyrepbilus, it feems to me, 
difonvers- not only highly difhonourable for a reafonable 
fale jp foul to live in fo divinely built a manfion, as 
wmac- the body fhe refides in, altogether unacquaint- 
qeainted ed with the exquifite ftrudture of it; but 1 am 
cs ie confident, it is a great obftacle to our render- 
firathere of ing God the praifes due to him, for his having 
the body, {0 excellently lodged us, that we are fo igno- 
being its pant of the curious workmanfhip of the man- 
on” fions our fouls live in: for not only the Pfal- 
- mift, from the confideration of the divine art 
difplayed by God, in the moulding and fafhion- 
ing his body in the womb, takes a juft occa- 
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fion to celebrate his Maker, J wri! pratje thee Pl. 
(fays he) becaufe I am fearfully and wonderfully" 
made. Marvellous are thy works, and that ny‘ ">" 
foul knoweth right well: my fubfiance was not Proved ovt 
bid from thee, when Iwas made in fecret, and ‘2 
curioufly wrought, (with as much curiofity as‘). 
tapeftry or embroidery, as the Hebrew Ruk- 2,4 Galen. 
kamti {eems to import.) Jn the lowef? paris of 
the earth thine eyes did fee my fubjtance, yet 
being unperfec?,; and in thy book all my mem- 
bers were written, which in continuance were 
fafbioned, when as yet there were none of ibem. 
But even from Galen himfelf anatomical re- 
flections have been able to extort exprefiions 
of devotion: Cum igitur (fays he) quod in om- Galen de 
nibus retke fit, omnes ad artem referunt, quod p's Hip 
autem in uno, aut duobus non ad artem, fed for-¥. _ 
tunam; merito ex noftri firuéiura corporis licet 
admirari fummam artem, equitatem (F vim na- 
ture que nos conftruxit, Confiat figuidem cor- 
pus nofirum ex offibus pluribus quam hearts, ad 
Jingula offa vero pervenit nutriens vena, ficut ad 
mufculos: cum hdc etiam arteria (PF nervi; pa- 
riaque adamuffim funt, &F omnino fimilia in dex- 
tra animantis fita, its que in altera funt, cs 
ali, mufeulus mufculo, vena vena, arteria ar- 
teria, ac nervus nervo; idque exceptis vifceri» 
bus, atque nonuullis particulis, que babere pro- 
priam defcriptionem videntur. Duplices ttaque 
corporis noftri partes, omnino inter fe funt fi- 
miles 3 magnitudine &F confarmatione, ficuti S 
confifientia quam voco juxta mollitiem, duritiem- 
que differentia. Quemadmodum igitur de buma- 
nis effectibus judicium faciamus, ex navi fum- 
ma arte conftrutta cognofcentes peritiam artificis, 
ita etiam de Divinis facere convenit, corporif- 
que noftri opificem admirari, quicunque tandem 
is deorum exiftat, etiamfi eum non videmus: 
* Whereas therefore (faith he) all men afcribe 
that to art, which is made aright in all re- 
fpects, but that, which is only in one or 
two, not to art, but fortune; the f{tructure 
of our body gives us caufe to admire the ex- 
cellent art, exa¢tnefs, and power of nature, 
which framed us. For our body confifts of 
above two hundred bones; to each of which 
tends a vein for conveying of nourifhment 
(in like manner as to the mufcles) which is 
accompanied with an artery and a nerve, and 
the parts are exactly pairs, and thofe placed 
in the right fide of an animal are wholly 
alike to thofe in the other, bone to bone, 
mufcle to mufcle, vein to vein, artery to ar- 
tery, and nerve to nerve; excepting only 
the bowels, and fome other parts, which 
feem to have a peculiar conftruction. So 
that the parts of our body are double, and 
altogether alike among themfelves, both in 
greatnefs and fhape, as alfo in confiftence, 
which I place in the diverfity of foftnefs and 
hardnef§. As therefore we ufe to judge of 
things made by men, acknowledging the 
{kill of a workman, by the building of a 
fhip with extraordinary art; fo alfv it be- 
hoveth to do in thofe of God, and to ac- 
mire the framer of our body, whofoever of 
the gods he were, although we do not fcc 
© him.’ 

Peruaps it may be truly faid yet ara 
that 
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that,"alchough in human bodies, many won- 

ders, as we have lately mentioned, have been 
difcovered to us by anatomy, yet anatomy it 

felf has not difcovered to us all the wonders to 

be met with in a human body, nor will detect 

them, till anatomifts be fkilled in fome other 

things over and above that of dexteroufly dif- 

feéting. For it feems very probable, that the 
excellent contrivance of fome parts will never 

be fully apprehended, without a competent 
knowledge of the nature of thofe juices, that 

are to pais thorough them, arid fome of them 

receive their beginning, or fome alteration, in 

them; and the nature of thefe juices will fcarce 

be exaétly known, without fome fkill in di- 

vers parts of phyfiology, and efpecially in 
chymittry. Befides, the reafon of the origi- 

nation, fhape, bulk, length, progrefs, and 
infertion of each particular mufcle, can hard- 

ly be well accounted for without fome fkill 

in the principles of mechanicks, and in the 

nature and properties of leavers, pulleys, &c. 
Moreover, there is a certain harmonious pro- 

portion betwixt the parts of a human body, in 
reference both to the whole, and to one an- 

other, which is not wont to be heeded by ana- 

tomifts, but much taken notice of by ftatuaries 

and painters. For they reckon, that when a 

man’s arms are difplayed, the diftance be- 

twixt his middle fingers 1s equal to the height 

of his body; fo they reckon fometimes feven, 
fometimes eight lengths of the head, to the 

length of the body; and four times the length 

of the nofe to that of the head, as three times 

why the the fame length to that of the face. And divers 
anterior {uch obfervations we have met withamong them, 
per J, Which we fhall not now infift on, but rather 
‘aught tobe tell you, that without fome fkill in opticks, it 
more {pbe- will be hard for an anatomift to fhew the wif- 
Be tee dom of God in making the cryftalline humour 
ehaly of the eyes of men only of a fomewhat con- 
vex or lenticular form, rather than as thofe of 

- fifhes of an almoft perfectly fpherical one, (as 

to the anterior part, which is obverted to the 
outward objects.) Nor do J remember, that in 
anatonty {choolsI have heard any account give 

of this difference, which yet tends much to 
manifeft the wifdom of the author of nature, 

who has fo excellently fuited the eyes of a- 

nimals to the feveral parts of the univerfe he 
defigned them to inhabit. For men, and 

other terreftrial animals living in the air, the 

beams of light, reflected from vifible objects, 

and falling over the cornea, and the aqueous 
humour, do neceffarily fuffer a refraction there, 

as coming from the air, which is a thinner 
medium, into athicker, and fo there needs the 

lefs of farther refra€tion to be made by the 
cryftalline humour, and confequently its figure 

needs to be but moderately convex: whereas 

fithes living conftantly in the water, the medi- 

um, through which they fee things, is almoft of 

a like thicknefs with the cornea and aqueous hu- 

mour; fo that there being little or no refraction 

made in their eyes but by the cryftalline it felf, 

it was neceflary, that that fhould be exceedingly 

convex, that it might make a very great refrac- 

tion, and thereby unite the beams nearer at 

hand ; which, if the cryftalline were lefs convex, 
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would tend to a point of concourfe beyond the 
retina, and confequently paint on it but a 
languid and confufed picture of the object they 
fhould reprefent. 

As for Paracelfus, certainly he is injurious 7hat God 
to man, if (as fome eminent chymifts expound #4 az 
him) he calls man a microcofm, becaufe his’, his 
body is really made up of all the feveral kinds jmage, but 
of creatures the macrocofm or greater world Ais own. 
confifts of, and fo is but a model or epitome 
of the univerfe: for (to omit, that the ancients, 
as Galen informs us, gave the title of micro- zi. 3. De 
cofins to animals in general) it is the glory &jé Part. 
and prerogative of man, that God was pleafed 
to make him, not after the world’s image, 
but his own. On which occafion give me 
leave to tell you, that however the confidera- That the 
tion of the dignity conferred on us in the image a of 
of God, (in whatever that image be refolved to et 
confift) fhould, methinks, be fome engage- gage us to 
ment to usto look upon our felves as belong- «fe %- 
ing unto God; as our Saviour, from the image f ee 
of Czfar ftampt upon a coin, pronounced it yo God. 
fit to render unto C/ar the things of Cezar, 
and to God thofe of God. 

In the fourth place, Iconfider, that the uni- 
verfal experience of all ages manifefts, that the 
contemplation of the world has been much 
more prevalent to make thofe, that have addict- 
ed themfelves to it, believers, than deniers of 
a Deity. For it is very apparent, that the old guments 
philofophers, for the moft part, acknowledged /707 autho 
a God; and as evident it is, by their want of re- eee 
velation, by many paflages in their writings, ence of al 
and by divers other things not now to be infifted ages, tat 
on, that the confideration of the works of na- Me lights 
ture was the chief thing, that induced them to dient 
acknowledge a divine author of them. This has sddict- 
truth I could eafily make out, were I at leiftre ¢4 «7 to 
to tranfcribe teftimonies, which, becaufe I am‘? 7° 

rence of 
not, I fhall content my felf to mention to you God, 
one, which may well ferve for mamy, it being 
a confeffion made by riftotle, or whatever 
other learned philofopher it was, who writ the 
book de Mundo, that God’s being the architect 
and upholder of the world was the general be- 
lief of the ages, that preceded his. Vetus (fays Litro De 
he) fermo eft & majoribus proditus, inter omnes pimrde, 
homines, univerfa tum ex Deo tum per Deum con- “i 
ftituta fuiffe atque eoagmentata, nullamque na- 
turam fatis inftruttam ad falutem elfe poffe, que 
citra Dei prafidium, fue ipfa demum tutele 
permifia fit: * Itis an ancient tradition (faith 
‘ he) diffufed amongft all mankind from our 
‘ anceftors, that all things were made and pro- 
¢ duced of God, and by God; and that no 
‘ nature can be fufficiently furnifhed for its own 
¢ fafety, which is left without the fupport of 
© God, to its own protection,? And as for 
both the opinion of that eminent author him- 
felf, and the grounds of it, he {peaks of God 
and the creation almoft in the terms of St. 
Paul: Proinde (fays he) bec etiam de Deo fen- siti eo- 
tienda nobis funt, illo quidem, fi vim {pettes, deme. 
valentifimo; fi decorem, formofiffimo, fi vitam, 
immortali; denique, fi virtutem, prefiantifimo. 
Quapropter cum fit inconfpicabilis nature omni 
interiture, ipfis nibilominus ipfe cernitur ab ope- 
ribus, atque ea quidem que acre quoquo modo 

affecto, 
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affetio, qué in terra, que in aqua, ea certé Det 
opera effe meritp dixerimus: Det inquam opera, 
cum imperio fummo mundum, ac: pro poteftate 
obtinentis, ex quo Deo, ut inquit Emp edocles phy- 


; vi | | | 
Omniaquotquot.eruyt, quot funtprafentia,quotque 
| Orta fuere antebac flirpes, hominefque fereque, 
’ Indé etiam volucres, pifcefque humoris alumni. 


< Thus therefore we ought to conceive of 
¢ God: if we confider his power, he is omni- 
‘potent; if his fhape, moft beautiful; if his: 
¢ Jife, immortal; and finally, if his virtue, moft 
« excellent. “Wherefore though undifcernible 
« by any corruptible nature, yet he is perceived- 
¢ by-fuch in his works; and indeed thofe things, 
‘ which are produced in the air, by any mu- 
¢ tation whatfoever, in the earth, or in the- 
* water, we. ought defervedly to.term the. 
¢ works of God; which God is the abfolute- 
‘ and fovereign Lord of the world, and ont of: 
© whom (as faith Empedocles the naturalift,) 


All things beginning have, which ¢ er foal be, 
Are prefent or to come, plants, men, and beafts, 


_ And fowl, and fifh the off-fpring of the fea. 


Ap thofe few philofophers (if ever there 
have been any,at all) that have been really athe- 
ifts, are no ways confiderable for their number, 
in refpect of thofe, that have afferteda Deity ; 
and their paradoxe§ have been looked upon as. 
fo irrational, that, as foon as they have been. 
propofed, they have been difdainfully rejected, 


and condemned by all the reft of mankind,, 


who have looked upon the patrons of them as. 
That thofe monfters, rathei’,.than philofophers. And if 


people, who there be, at this day, -any nations. (as naviga-_ 


worfhip ut tors inform us “there aré in Brefl, and fome. 
ae ather parts of the Judtes) that worfhip no God, 
Lips, but ; they, confift, not.of naturalifts, but! brute, and. 
berbari- jrrational barbarians, . who may, be fuppofed ra- 
ar ame. ther, to ignore,the being of God, than deny it's 
- at ha and who, ah leaft,, are little lefs ftrangers to. 
dozh con- the myfteries.of nature, than tothe author of it. 
time for And Af it bé.a truth, , that there-are really fuch. 
want ofthe + heitical people, it may ferve to,recommend’ 
cont empla- dna ae pe 1 : 
sion of the t0. us the ftudy, of phyfiology, .byi fhewing uss 
world. that’ without, thethelp of any fuch innate belief, 
Pfalmc.3. dr perfuafion of a God, as is fuppofed conna-, 
| y, tifal to, man,, xeafon exercifed’. upon the ob-. 
judg. ¥ idéts the station, prefents us, with, -is fufficient, 
. to convinee philofophers, of a,Deity. And in-- 
déeq fch ‘a care has God taken, to make his 
bein confpicuous in his creatures; that they all 
feem ‘loudly, and -unanimioully tofpeak to their 
attentive, confiderers, rT 8) the:Pfalmift’s language, 
Know ye, that the Lord. he is God; it is he, that 


 jeds ih, 40E., 4 
anit Sifera; {0 it. may be truly faid, thar por 


a ores 
ob,. 4 which purpale,l remember, Ariftottey 
: ner Mi i B, males ule: pf (@ prety’. 
ipulg, FO. Weclire. the ‘con{picuouinefs, of the, 
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Creator in his creatures : Fama eff (fays he) Phi- 
diam illum flatuarium, quum Minervam illam cap. 6. 
qua oft in arce coagmentaret, in medio ejus feuto 
factem fuam exprefiffe, oculofque fallenti artificio 
ita devinxiffe fimulachro, eximere ut indé ipfam Acompari- 
Siquis cuperet, minimé Yale aliter quidem certe, no tke 
quam ut ipfum folveret fmulachrum, opufg ve ejtf- ee 
modi compaétile confunderet: banc eandem ra- creature to 
tionem Deus babet in mundo, utpote qui uniyer-that of 


forum coagmentationem coberentem cobibeat €9 4 vara a 


‘i : ° . er va" 
coartiet, incolumitatemque univer fttatis confervet ; hield, : 


nift quatenus non medio ille loco in terra fcilidet, 
ubi turbida regio eft, fed in excelfo filus eft purus 
ipfe in puro loco: * It is reported, that when 
* Phidias, the excellent ftatuary, made the 
‘ image of Minerva, which is in the caftle at 
‘ Athens, he contrived his own picture in the 
‘ middle of her fhield, and faftened the eyes 
‘ of it tothe ftatue by fo cunning workman- 
‘ fhip, that if any one were minded to take it 
‘ away, he could not do it without break- 
‘ ing the ftatue,~- and. difordering the con- 
* nection of the work. After che fame man- 
‘ ner is God in the world, retaining and up- 
‘. holding the coherence of all things, and pre- 
‘ ferving’ the fafety of the univerfe: only he 
‘“is not in the midft of it, namely the earth, 
‘ which is aturbulent region; but in the high- 
‘ eft place, which is fuitable to his purity.’ 
‘Bur to declare, how atheifts may be re- 
duced either to:confefs a firft caufe, or to offer 
violence to their own faculties, by denying 
things as certain as:'thofe, which it is apparent 
that: (in other cafes) themfelves firmly affent to, 
would require a difcourfe too large to be proper 
to be profecuted here; and therefore if Tie 
not;: in another treatife, an opportunity of in-' 
fifting on that subject, I muft content my flf 
to. refer you,: :for-further fatisfaction on it, to 
the writers of natural theology. 
Nor does phyfiology barely: conduce to 
make men believe the exiftence!of a Deity,’ 
but admire and celebrate the:perfeétions of it :' 
and the nobleft worfhip from: that greater part’ 
of ,the world, to which God did not vouch- 
{afe -any. explicite and particular.revelation of 
his will, hath been paid him-.by thofe, whom 
the beauty of this goodly temple of the univérfe 
tranfported with-a rational wonder at the’ wit 
dom, power, and: foodnefs of the divine ar- 
chiteét. And this'kind of devotion being com- 
monly proportionate. to the difcoveries of na 
ture, that begot it,. it needs not feem- ftrange,- 
that divers of thé -beft philofophers amonptt 
the Eleathens fhould be the greateft:celebratcrs 
of God. And it was therefore, perhaps, not 
without caufe, that the Indian .gymnofophitfts, 
the Perfian magi, the Egyptian facrificers, and 
the old: Gauls druids, were to:their people both 


; Philofophers and ptiefts; and that in divers 
; Civilized nations; philofophy and : priefthoad 


were fo. allied,-. that, thofe: whofe profeffion'. '- 
fhould give.them: moft intereft- in the defini- : 


. tion of man,.made .ampre {trict profeffion :of: 


celebrating and pratling God. I-might eafily, 
withrdivers inftances, manifeft, how great-a ve 
neration the ftudy,of- the créatures has piven 
philofophers,-; for thofe attributes pfGod, that 
are ftamipt aspen. them, and epnfpicaous ‘in’ 
| 6A "them; 


them: but. my willingnefs to: haften to the 
more experimental part of what I have to fay 
concerning the ufefulnefs of phyfiolagy, makes: 
me content my felf to prefent you ‘with a 
couple, or a leafh-of authorities, for proof of 
what has been alledged: the firft fhall be of 
Galen, in his third book De ufu partium, where 
treating of the {kin, that invefts the foal of the 
The nobleft foot, Cutem ipfam (fays he) nan laxam, aut fub- 
worfbip, tilem, aut mollem, fed conftridfam, &F mediocri- 
Fist has ter duram, fenfilemque ut non facilé pateretur, 
Cs ee fubdidit pedi fapientifinus Conditor nofter : cus 
fuch, who cammentarios bos, ceu hymns quofdam compono, 
have not €F in co pietatem effe exiftimans, non ft taurorum 
pl al ineyoubas ef plyrimas quifpiam facrificarit, és 
Intion of c@fias aliaque fexcenta unguenta fuffumigarit. 
his will, Sed fi noverim ipfe primus, deinde expofuerim alits, 
bas arefe guenam fit ipfius fapientia, que virtus, que pro- 
from the “identia, qua bonitas ; ignorantia quorum fumma 


pecklation ~°™' e a: . ‘ 
ee impietas eft, non fi 4 facrificio abftineas. Quod 
wifdom, jfpin cyltu convenienti exarnavit omnia, nuyllique 
power, ar imuidersh 1a perfectiffi anitatis [pectmen 
arbres haua inviderit id perfettifima b [pecim 


the fabrick fe Aatug, Inveniffe autem quo patio omnia ador- 
of the crea-narentur fummea fapientia eft, ad effeciffe omnia 
tures. quae Voluit virtutis eft invitte. * Our moft wife 
‘Creator hath placed under the foot a fkin, 
not loofe, or thia, or foft, but clofe, and of 
indifferent hardnefs and fenfe, to the end it 
might not eafily fuffer injury. To him I 
compofe thefe commentaries ascertain hymns, 
efteeming piety not to confift in faerificing 
many hecatombs of oxen to him, or burning 
caffia, and athoufand other perfumes ; but 
4n this, firft to know my felf, and then to 
¢ declare to others, what his wifdom, power, 
* providence, and gaodnefs is: the ignorance: 
‘ of which, net the abftaining from facrifiée, 
«is the greateft impiety. For I account it an 
‘ evidence of moft perfec goodnefs, that he 
‘ hath furnifhed all things: with convenient or~ 
‘, nament, and’ denied his benefits to none. 
¢ .Now to have devifed, how.all things might: 
‘be handfomielyrframed, is the part of higheft 
‘. wifdom:;, but. ta have made all things, which 
“ he would, of infuperable power.” ‘Fo which 
the tefi- tiuftrious paflaga he anpexes. much more, wor- 
monies of thy.of Galexts pén, and ygur perofal. 
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Galen, Fo thisilet. me add, in the fecond place, that: 
Paracel. Of Slermes Trifmegifius,almoft at the very begin- 


fus, L, Ba- ning of his firft book, Finglifhedby Dr. Bverard : 
con. Hy. that foal. learn.aud ftudy the things that are, 
ang-bow they ara ordered: and governed, aid by 


WHOM, and: Fon what canfe, ox to what end, qpill’ 


arknowledge thanks to. the workman, as toa good 


father, ap exceHent,nurfe and. a faithful ewards 


and-be that gives thanks-/bald be pious or religt- 
ous, and’ be. that is religtous ball know. both 
where thé truth.is, and what ttis; and learn- 
ing that, he wilh be yet mors-and more-religtous. 
To. whieh §.cannot but add,, a refembling' paf- 
fage of that- geeat Hermetical: philofopher (as 
Paracel.e his. followersilave to.call him) Pardselfus: Op- 
Mineral. pido (fayshe): admiravilis, in- fuss -operibus, Deus: 


Trad. 1. eff, @ quarum oontensplatione: néo' interchu, nec- 
notin defftendum, fed jugiter tNarum iadagations: 
vacandum.eft,: boc enim: of ambulare-in-vits Det" 
< God is:very :admirable.in his works; fforn” 
¢. the contemplation ofwhi¢ch we ought noet!to:: 
‘defift night-ar day, but-comtiitally: be im-- 
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‘ perchance, incline the mind of a man to athe- 
im; but a full draught ‘thereof brings the 
mind back again to religion. For in the en- 
trance of philofophy,when the fecond caufés, 
which are next unto the fenfes, do offer 
themfelves to the mind of man, ‘and the 
mind it felf cleaves unto them, and dwells 
there, a forgetfuinefs of the higheft caufe 
may creep in: but when a man paffeth fur- 
:ther, and beholds the dependency, continu- 
ation, and confederacy of canfes, and: the 
works of providence, then, according to the 
‘ allegory of the poets, he will eafily believe, 
‘ that the higheft link of nature’s chain muft 

* needs be tied to the foot of upiter’s chair : 
or (to fpeak our chancellor’s thoughts more 
{cripturally) * That phyfiology, like Facob’sGen. 
‘ vifion, difcovers to us a ladder, whofe top ***4- 
“ reaches upto the foot-ftool of the throne of God.’ 

To which he defervedly adds; Let uo man, 
upon a weak conceit of fobriety, or ill-applied 
moderation, think or maintain, that a man can 
fearch too far, or be too well fiudied, in the 
book of God's ‘word, or in the book of God?s 
works, divinity, or pbilofophy. But rather 

let men awake themfelves, and cheerfully en- 
deavour and purfee an endlefs progre/s or pro- 
ficiency in both ; only let them beware left they 
apply knowledge to felling, not to chuarity,' to 
oftertation, not to ufe> And' again, that they 

do not unwefely mingle and confound thefe di- 
ftin learnings of theology -and philofophy, and — 
their feveral waters together. * es 

_ Iw the fifth place, Pyropbilus; ¥ confider, that’ 
when the divines we are anfwering, fuppofe 
phyfiology fikely. to render a maar -an atheift, 
they do it (a9 hath above''been noted already) - 
upon this ground, that natural philofophy may 
enable him te’explicate both: the regular’ phz-' 
nomena, and the-aberrations of nature, without 
having reeoutfé to a firft caufé orGod. But .- 
tough this fippafal were as great~a truth, as 
we have-endeavoured to‘ miake' it a miftake; 
yet I'fee not, why a ftudier of phyfiolopy, ~ 
though ever fo “great a proficient if it, may - 
rationally be ar utter enemy-to atheifm. - For 
the: contemplation of the créattires is but one 
of the ways of coming to be convinced, that’ 
there is Gods and: thereforé, thotigh religioti, 
were unable to’ make-ufe of ‘the argument 
drawn from the works’ of natute, ‘ta prove tHe 
exiftence of a Deity, yet ‘has fite other argt-- 
mints enough beljdes, to keep any corifiderate Thar relt- 
and impartial mah from growing “an athieift, Bo” has 
And here give me-leave; for the fake of thefe Oo... 
divines, to-obferve, that thotigh the devils be fuer shoe 
fpirits, not only extremely: eoeibel ee the ptd- drawn from 
pérties of things, (by their hidden {kill-in phy='#¢ morérof 
fiology, by which they teach tagicians, and pyough to 
their other-clients;, to do divers i the Bran hep any 
thiigs for-which they are. adhiréd) “but al{o:remjdering 
unmeafurably proud, ‘and -willirig’ to hd yin i 

” their 
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their knowledge to the cherifhing of atherfm, 
yet St. ames informs us, that they themfelves 
believe there is ‘a'Gol, and tremble at bis: which 
argues, eithet,-that fkill ‘in natural philofophy 
does not necelfgrily lexd to atheifm, or that 
there are other arguments, befides thofe dtawn 
from icrence, fuffictent to corivince the 'moft 
refractory of the txiftence of 2 Deity. 

Bu not toinfift oh‘ any thitig of this na- 
tute, nor fo rhuch’as to mention, what proofs 
the confidétation OF our own' minds, and their 
in-bred ‘notions tay afford us of a Deity, I 
fhall cotitent my fait to’ mind you, that the 
feveral patefactions, which God has been pleafed 
to make of himfélf, to mah efpecially,. chofe 
made by feafonably accomblithed prophecies, 
and by miracles, do not only demionftrate the 
being, but the providence, and divers of the 
attributes of God. And indeed, rhethinks, 
the divines we feafon with, may well allow 
thefe patefactions to be capable of evincing 
the exiftence_of 2 God, linte they are fufficiént, 
and, for aught I know, tht beft argurhents we 
have to cfivince'a rational mian of the truth 
of the Chriftian réligion. For the miracles of 
Chtift (efpecially His refurtettion) arid thofé of 
‘his diféiples, by being works altogether’ fuper- 
natural, overthrow atheifth; and being owned 
to be done in God's name, and to authotize a 
dottrine afctibed to his infpiration, his good- 
nefs and His wifdom, perinit us not to believe, 
that he woultt fiiffer fuch huniérous, preat, 


and uncontrolle é miracles; to be fet as hits: ie ais 


to 4 lye; arid délude men little lefs than inévi- 
tably into the’ beliéf of a dottrine not true. 
And as for the ntiracles themfelves (efpecially 
that of Chrift*s refirrection, fo niuch, and fo 
defervedly” infifted'on by Peter to the Jews, 
and Pak/''to the Gentiles) the truth of theth 
is fo alter tlried to us by many of the folemmeft, 
and moft authentick ways-of atteftation, whiere- 
by the certainty of indtter's:of fact is capable‘ of 
being’ fafisfactotily made out, that it is hard t6 
fhew How” thefe cinlbries ‘can be denied, 
withoue fenyin fomé-ackiiowledged principle 
of reafGrt! of fone othet receivetthotion), whitch. 
thefé' cbtittddictors opinions or practice mani- 
feft thern to look pL a$a-truth.: Aid upon 
this account, f6'niueH miphe be fid to evince 
the réafonblencls of affenting’ té thé Chiiftian 
teligion, ‘arid: t few, ‘that” as‘ miuch’ miay be 


. fied for’ it;' ag teed be faict'for aniy réligion, and 
"hitch ‘thote; thah can be faid’ for any other; 


that it’ hedl"be no! wonders that, as léathed ‘meh 


. ad ever’ Heworld ‘admired; have not’ dnly' been 


( i, b 
ha ge 


riroft judiciduy prophgiery of Chritianity have 
: ‘field BAM foie Mes the fare’ mh 
fidh 


the r ies" ft pote) as ; 
At ath u PPO 


> wyybihy Uf Ghent “érhbrace?s!'-but fonie of then} 


charitpioris-o8 it.’ Bur! haying more fally! iH 
Another teetife? difcawrfed of? this fubjeet,-I 


hall “ddpteile “chy KH td!make this infererice 
Abin WHaE Thad! Berit alletigett, that finite: the 


id’s 
miratifous'revblatibhs oF HidMElf, rdtignab ‘tien 
rifehe “be Browphe fo belitve the abftrufer arti 
(ésidf the Chititiii-teligiGny thofe re#Ulations 
Caner Bue'be Mimidient4 cOtiviried tHertt! of fo 
fuitdiniethal and refulgene Heri GWhichi-all 
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NATURAL PHILOSOPHY. 


In the fixth and laft place, I will here add 
(on this occafion) that an infight into phyfio- 
logical principles may very mich affift a man 
to anfwer the objections of atheifts againtt 
the being of a Deity, and the exceptions they 
make to the arguments brotight to prove, that 
theré is one. For though‘ic has long been the 
cuftom of fuch, men, to talk, as if themfelves, 
and thofe of thér mind, ‘were not alone the 
beft, but almoft the only naturalifts; and to 
perplex others with préténding, that, whereas 
it is not conceiveable,; how there can be a God; 
all thing's are by the principles of the atomical 
philofophy, made clear and facil: Though this, 
I fay, have long béen ufed amiong the oppofers 
of a Deity, yet he, that, not regarding their 
confidence, fhall attentively confider the vefy 
firft principles of things, may plainly enough 
difcern, that of the arguments, wherewith na- 
tural philofophy has furrithed a:heifts, thofe, 
that ate indeed confideérable, are far fewer than 
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one would readily think ; dnd that the diffi- 7ha¢ she 

culty of conceiving the eternity, felf-exiftence, dificulty of 
and foitie other attributes of God (though that i bide 
afford them their grand objection) proceeds," fice. 
not fo much from any abfurdity belorigine tO iftence, and 


the notion of a Deity, 


as fuch; as from the her attri- 


difficulty, which our dit hurnan intellects find 8 fo" 


to coficieve the nature of thofe firft thin 


- God, is lefs, 
ES shan to 


(wHatever we fuppofe them) which, to be the comeive 
caufes of all others, muft be themfelves with- ‘/7#e ¢- 
out caufe : for he; that fhall attentively confider, pale if 
what the atomifts themfelvés ray be compelled snd pif. 
to allow, concerning the éternity of mattér; the moving 
origin of logal motion (which plainly belongs “°°” 


not to thé nature of body) the infinity or bound- 
lefinefs of fpacé, the-divifiblenefs or noh-divifi- 
bility ofeach corpordal -fubftance- into infinite 
niaterial parts, may cleatly perceive, that the 
atomift; by détiyirig, that there is a God, can- 
not fféé! His underftanding ftom fuch puz- 
ziing: difficultiés, aslie pretends tobe theredfons 
of his déial‘:' for inftead of drie God, he muft 
eonfefs: ati infinite number of:atoms to be eter- 
nal, felfexiftent; immortal, felfmoving, and 
‘tuft rake fuppofitiéns, incumbred: with dif- 
ficulties, enough to hitn, that has competently 
accuftonied ‘hig thoughts to leave fecond caufes, 
beneath thet, and contémiplate thof czufes, 
that havé nofié. ‘But Tati unwilling to fwell 
this effay; -by infifting: on-fuch confiderations 
as thefe, efpétially fificé you may find them 
more’ aptly: deduced-in other papers, forme of 
‘whieh tréat of the truth of Chriftian religion, 
‘arid Gees "dre déefistied for.-the illuftration of 
fome’ things: ‘in thisiand the foregoing effays. 
‘For-I mutt confefs co yous Pyropbilus, that ‘by. 
féafont of faidryavoeations, I have: beén fo 
diverted oir propéfirie fore of the reafons I 


-haveeiployed té'their befttadvantage, that I 


ity elf} at dnorher ‘timey could’ havé both'men- 
tidied ther with leffer difadvantape, and have 
added! diver's others*?*dnd' therefore, I:havesnot 


only‘Hadthoughts of ehlarging upon fome paf- 


fagts: uf ‘oltp ' paft difcourfe, ‘but: I long firce 
made a edlle€tion (thoughit be not now in my 
power)’ of -obfervations; 4nd‘ experigitnits to 
elucidatéa/ point if “one’ of -thofe' difcourfes, 
whereby ‘rtiay - bé enetvated one of 'the: three 


chief 
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chief phyfiological reafonings, that I have met 
with, among the atheifts. 

Upon confideration of all the premifes, I 
confefs, Pyrophilus, that lam inclined to think 
there may, perhaps, be more caufe to appre- 
hend, that the delightfulnefs of the ftudy of 
phyfiology fhould too much confine your 
thoughts and joys to the creatures, than that 
your proficiency in it fhould bring you to dif- 
believe the Creator. For I have obferved it to 
be a fault, incident enough to ingenious per- 
fons, to let their minds be fo taken up, and, 
as it were, charmed with:that almoft infinite 
variety of pleafing objects, which, nature pre- 
fents to their contemplation, that they too 
much dif-relifh other pleafuresand employments, 
and are too apt to undervalue even thofe, 
wherewith the improved opportunities of ferv- 
ing God, or holding communion with him, 
are capable of bleffing the pious foul. 

But, Pyropbilus, though comparatively 
to fame, and. miftreffes, and bags, and bottles, 
and thofe other tranfient, unfatisfactory, (in 
a word) deluding objects, on which the greateft 
part of miftaken mortals fo fondly doat, the 
entertaining of our nobleft faculties with ob- 
jects fuited to them, and proper both to gra- 
tify our curiofity, and to enrich our under- 
ftandings, with variety of acceptable and ufe- 
ful notions, affords a fatisfaction, that very 
well deferves the choice and preference of a 
rational creature; yet certainly, Pyrophilus, 

4s God i: as God is infinitely better than all the things, 

infinitely that he has made, fo the knowledge of him 
pHi. qe is much better than the knowledge of them: 
tures, fo the and he, that has placed fo much delightfulnefs in 
knowledge a knowledge, wherein he allows his very enemies 
af ee to become very great proficients, has fure re- 
ve ena" ferved much higher, and mor¢. contenting 
ledge of bispleafures to fweeten and endear thofe difclofures 
of himfelf, which he vouchfafes to none but 
thofe that love him,-and are loved:by him. 
Ann therefore, Pyrophilus, though I will 
allow you to expect from the contemplation of 
nature a greater fatisfaction, than from any thing 
you need decline for it, yet 1 wouldnot have you 
éxpect from it any fuch fatisfaction as you may 
entirely, acquiefce in; for nothing but the enjoy- 
ment of him, that made the foul for himfelf, 
can fatisfy it, the creatures being as well unca- 
pable to afford us a complete felicity by our 
intelléétual fpeculations of them, as by ourfenfual 
fruitions of them. Hor though the knowledge 
of nature be preferable by odds to-thofe other 
idols, which we have mentioned, as inferiourto 
it, yet we here, attain that knowledge but 
very imperfeétly, and our acquifitions of it coft 
us fo dear, and ,the pleafure of them is fo al- 

The imper-laged with the difquieting curiofity they are 

fettin andwont to excite, that the wifeft of men, and 

difguiet, greateft of philofophers among, the aricients, 
that there fruples not, upon his own experience, to call 


cremures. 


Sany. ne 
ena the addicting of one’s heart to feek and fearch 
Ecclet i, out by wifdom, concerning all things that are 

done under the heaven, a fore travel given by 


13. 
God. ta.the fons of men; to be exercifed (or, as 
the original hath it, 40 afd? themfelves) there- 
Ecclef, i. with. And the fame experienced writer elfe- 
13. where tells us, That be that increafes knowledse, 
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increafes forrow. And it was perhaps for this 
reafon, that Adam was formed out of paradife, 
and afterwards by God brought into it, to inti- 
mate, that felicity is not a thing, that man can 
acquire for himfelf, but muft receive as a free 
gift from the liberal hand of God. Andas the 
children of the prophets fought tranflated Eas 2 King. 
with very great diligence, but with no ficcefs, ¢4P- 1. 
fo do we, as fruitlefly as induftrioufly, feek after 
perfeét happinefs here, both they and we 
miffing of what we feek, for the fame reafon ; 
becaufe we feek for that on earth, which is 
not to be found but in heaven. And this I 
forewarn you of, Pyrophilus, not at all to dif- 
courage you from the ftudy of phyfiology, but 
to keep you from meeting with that great dif- 
couragement of finding in it much lefs of fatis- 
faction than you expected; an over-great ex- 
pectation from it being one of the difadvan- 
tagioufeftcircumftances with which it is poffible 
for any thing to be enjoyed. 

Bur at length, Pyropbilus, though late, | 
begin to difcern, into how tedious a digreffion 
my zeal for natural philofophy, and for you, 
has mif-led me, and how it has drawn from 
my. pen fome pafflages, which may feem to 
relifh more of the preacher, than the naturalift; 
yet I might alledge divers things to juftify, or, 
at leaft, extenuate what I have done: as firft, 
that ifin making this excurfion I have erred, I 
have not done fo without the authority of great 
examples. For not only Seneca doth frequently 
both feafon his natural fpeculations with moral seneca 
documents and reflexions, and owns, that hear. quef. 
purpofely does fo, where he fays, Omnibus re- lib. 2. cap. 
bus, omnibufque fermonibus aliquid falutare mjf-?? 
cendum eft, cumimus per occulta nature, &Fc, But 
even Pliny (as far as he was from being guilty 
of over-much devotion) does, from divers pafia- 
ges in his Natural Hiftory, allow himfelfto take 
occafion to inveigh againft theluxury, exceffes, 
and other epidemical vices of his time. And 
I might next reprefent, that perhaps the en- 
deavouring to manifeft, that the knowledge of 
the creatures fhould, and how it may be re- 
ferred to the Creator’s glory, is not altogether 
impertinent to the defign I have of promoting 
phyfology ; for it feemsconfonant both to 
God’s goodnefs, and that repeated axiom in 
the gofpel, which tells us, shat he, that improves 
his talents to good ues, foall be intrufted with “iat ’ ui of 
more ; that the imploying the little knowledge God condu- 
I have in the fervice of him I owe it £0, may ces to pro- 
inyite him to increafe that little, and make Lt af gues 
lefs defpicable. And perhaps it is not the leaft Bl he tidy 
caufe of our ignorance, in natural philofophy of xature. 
irfelf, that when.we ftudy the great boo of 
nature, called the Univerfe, we confult, per- 
adventure, almoft all other expofitors to un- 
derftand its myfteries, without making any 
addrefs_ for inftruction to the author, who yet 
is juftly ftyled in the fcripture, that Father of Jam.i. 17. 
lights (in the plural number) from whom de- 
feends every good and every perfelt gift not 
only thofé fupernatural graces, that relate to 
another world, but thofe intellectual endow- 
ments, that qualify men for the profperous 
contemplation of this: and therefore in the 
evangelical prophet, he is faid, to inftruct Va xxviii 

even2?5, 26, 
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reflections or fermons; I have troubled you 2%: 


and underftanding he difplays in his own pro- 
feffion. And though I dare not affirm, with 
fome of the Helmontians and Paracelfians, 
that God difclofes to mén the great myftery of 
chymiftry by good angels, or by noéturnal 
vilions, as he once taught Faced, to make 


Gen, xxxI. Jambs and kids come into the world {fpeckled, 


and ring-f{treaked; yet perfuaded I am, that 
the favour of God does (much more than motft 
men are aware of) vouchfafe to promote fome 
men’s proficiency in the ftudy of nature, partly 
by protecting their attempts from thofe unlucky 
accidents, which often make ingenuous and in- 
duftrious endeavours mifcarry; and partly by 
making them dearand acceptable to the poffef- 
fors of fecrets,by whofe friendly communication 
they may often learn that in a few moments, 
which coft the imparters many a year’s. toil 
and ftudy; and partly too, or rather princi- 
pally, by dire¢ting them to thofe happy and 
pregnant hints, which an ordinary {kill and 
induftry may fo improve, as to do fuch things, 
and make fuch difcoveries by virtue of them, 
as both others, and the perfon himfelf, whofe 
knowledge is thus increafed, would fcarce have 
imagined to be poffible: and in effect, the 
chieteft of the fecrets, that have been commu- 
nicated tome, the owners have ackriowledged 
to me to have been. attained, rather, as they 
were pleafed to fpeak, by accidental hints, 
than accurate inquiries: conceffions of this na- 
ture I have divers times met with in the wri- 
tings of the more ingenious of the chymitts, 
and of other naturalifts, and by one of thefe 
accidental hints, of late, the acute and lucky 
Pecquet was directed to find the newly difco- 
vered Jatfea thoracica, as before him él- 
ius found without feeking, as himfelf con- 
feffeth, the /a¢tea mefenterica; and by an acci- 
dent too (as himfelf hath told me) did our in- 
duftrious anatomult, Dr. Folive, firft light up- 
on thofe yet more frefhly detected veffels, 
which afterwards the ingenious Barthbolinus, 
without being informed of them, or feeking 
for them, hath met with, and acquainted the 
world with, under the name of 'va/a lymphatica ; 
and the two great inventions of the latter ages, 
gunpowder, and the loadftone’s refpect unto 
the poles, are fuppofed to be due rather to 
chance, than any extraordinary fkillin philo- 
fophical principles (which indeed would fcarce 
have made any man dream of fuch extravagant 
properties, as thofe of magnetick bodies) as if 
God defigned to keep philofophers humble, 
and (though he allow regular induftry, fuffici- 
ent encouragment, yet) to remain himfelf 
difpenfer of the chief myfteries of nature. 


with almoft all that I have to fay (to you) of% 
theological at once, and I have endeavoured fo “' 
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fprinkle it, as far the fubjeét would allow me, Bolom 


with-fome paffages experimental. And indeed-th 
I fhould not atall have engaged my felf into fo i 


long a difcourfe of the not only innocency, but 
ufetulneffes of the knowledge of nature, insefe- 
rence to religion, but that [ could not acquiefce 
in what I had met with on that fubjeét in any 
of the writers I have perufed, divines being: 
commonly too unacquainted with nature, to be 
able to manage it phyfiologically enough, and 
naturalifts commonly efteeming it no part of 
their work to.treat of itatall. And therefore I 
{cruple not to confefs freely to you, Pyrophilus, 
that, as I fhallthink my felf richly rewarded 
for all the enfuing effays, if the paft difcourfe 
but prove fo happy as to bring you to value, 
and to make the religious ufe of the creatures 
recommended to you in it; fo I had rather 
any of my papers fhould be paffed by unper- 
ufed, than thole parts of thefe effays, that treat of 
that wfe. And indeed it is none of the leaft of 
fatisfactions I hope to derive from my phyfical 
compofures, that by premifing before them the 


‘now almoft finifhed difcourfe, I have done my 


hearty endeavour to manifeft and recommend 
the true ufe of all the difcoveries of nature, 
which either my inquiries, or your own, may 
afford you. And indeed for my part, Pyrophi- 
lus, Lefteem the doétrine I have been pleading 
for of that importance, that I am perfuaded, that 
he, that could bring philofophical devotion into 
the requeft it merits, would contribute as much 
to the folemnizing of God’s praifes, as the bene- 
factors of chorifters and founders of chauntries, 
and not much lefs than David's fo celebrated de- 
fignation and fettlement of that religious Levi- 
tical mufick,inftituted for the folemn celebration 
of God, 

For the fenfible reprefentatjons of God’s 
attributes to be met with in the creatures, oc- 
-curring almoft every where to our obfervation, 
would very affiduoufly follicit ys to admire 
him, did we but arightly difcern him in them; 
and the impreffions made on the mind by thefe 
reprefentations, proceeding not from a bare 
(and perhaps Janguid) whether belief or no- 
tion of the perfections expreffed in them, but 
from an aétual and operative intuition of them, 
would excite an admiration (with the devotion 
{pringing thence) by fo much the more intenfe, 
by how much (it would be) more rational, 
And fure, Pyrophilus, fo much admirable 
workmanthip,as God hath difplayed in the uni- 
verie, was never meant for eyes that wilfully 
clofe themfelves, and affront it with the not 


is ful 


Judging it worthy the fpeculating. Beafts inhabit Beaffs tna 
and enjoy the world; man, if he will do more, babit and 
mutt ftudy, and (if I may fo fpeak) {piritualize enjoy the 
it. It isthe firft aét of religion, and equally ?7"">" 
obliging in all religions: ir is the duty of man, ,, ppirt- d 
as man; and the homage we pay for the privi- tuslize it. 
ledge of reafon ; which was given us, not only 


To what hath been reprefented, Pyrophilus, 
I might add much more to excufe my excur- 
fions, if I were not content to be beholden to 
you for a pardon; and to invite you to grant 
it me, I hall promife you to be very careful 
not to repeat the like offence. And whereas 


moft chymical writers take occafion, from al- 

moft every difcovery or procefs they acquaint 

us with, to digrefs and wander into tedious, 

and too often dull and impertinent theological 
Vor. I, 


to refer our felves, but the other creatures, 
that want it, to the Creator’s glory. Which 
makes me fometimes angry with them, who fo 
bufy themfelves in the duties and ss aan 
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of their {econd and fuperinduced relations, 
that they will never find the leifure to difcharge 
that primitive and natural obligation, who are 
more concerned as citizens of any place, than 


« of the world; and both worfhip God fo barely 
..as Catholick or Proteftants, Anabaptifts or So- 
... Cinians, and live fo wholly as lords or councel- 
- lors, Londoners or Parifians, that they will 
* never find the letfure, or confider not, that it 
* concerns them to worfhip and live as men. And 


the neglect of this philofophical worfhip of God, 
tor which we are pleading, feems to be cul- 
pable in men proportionably to their being qua- 
lthed, and comply with that invitation of the 
Ptalmilt, to fing praifes to God with underftand- 
ing, or (the expeffion in the original being 
fomewhat ambiguous) fo fing to him a learned 
canticle, as he elfewhere fpeaks, so praife bim 
according to bis excellent greatnefs. For know- 
ledge being a gift of God, intrufted to us to 
glorify the giver with it, the greatne(s of it 
muft aggravate the neglect of imploying it 
gratefully ; and the fublimeft knowledge here 
attainable will not deftroy, but only heighten 
and enoble our admiration, and will prove 
the incenfe or more fpiritual and acceptable 
part of that facrifice of praife, (for thofe reflec- 
tions, which their nature makes only acts of rea- 
fon, their end may make acts of piety) where- 
in the intelligent admirer offers the whole 
world in eucharifts to its Maker. For admira- 
tion (Ido not fay aftonifhment or furprize) 
being an acknowledgment of the objects tranf- 
cending our knowledge, the learneder the 
tranfcendent faculty is, the greater is the admir- 
ed object’s tranfcendency acknowledged. And 
certainly, God’s wifdom is much lefs glorified 
by the vulgar aftonifhment of an unlettered 
ftarer, (whofe ignorance may be as well fufpeét- 
ed for his wonder, as the excellency of object) 
than from their learned hymns, whofe induf 
trious curlofity hath brought their underftand- 
ings to a proftrate veneration of what their 
reafon, not ignorance, hath taught them not 
to be petfectly comprehenfible by them. 

Anp as fuch perfons have fick piercing eyes, 
that where a tranfient or unlearned glance fcarce 
obferves any thing, they can difcern an adora- 
ble wifdom, being able (as I may fo fpealt) to 
read the ftenography of God’s omnifcient hand ; 
fo their fkilful fingers know how to chufe and 
how to'touch thofe ftrings, that may found {weet- 
eft to the praifé of their Maker. And on the 
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opened body of the fame animal, a fkilful anato- 7.at the 
mift will make refle€tions, as much more to the “ferent 
honour of its Creator, than an ordinary butcher‘, ,,."" 
can; as the mufick made on a lure, by a rare énowledge 
lutanit, will be preferable to the noife made on “ates alike 
the fame inftrument by a ftranger unto melody. Hh her 
And give me leave to tell you, Pyropbilus, that ner ples 
fuch a reafonable worfhip (Acyimi Aatgeia) ofto the Cre- 
God (to ufe St. Paul’s expreffion, though in” 
another fenfe) is perhaps a much nobler way Rom. xii. 
of adoring him, than thofe, that are not quali- be 
fied to practife it, are aware of, and is not 
improper even for Chriftians to exercife. For, : Timi 7. 
Pyropbilus, it would be confidered, that as Tit. ii. 10. 
God hath not, by becoming (as the Scripture 
more than once ftyles him) our Saviour, laid 
by his firft relation to us as our Creator (whence . 
St. Peter exhorts, even the fuffering Chriftians ! Pet. iv. 
of his time, fo commit their fouls to God un- a a 
der the notion of a faithful Creator) fo neither ie pis 
hath he given up his right to thofe intelligent saviour, 
adorations from us, which become us upon the 44: 708 laid 
account of being his rational creatures: neither ore on of 
are fuch performances made lefs acceptable to , creator 
him by the filial relation, into which Chrift 
hath brought us to him; that glorious relation 
as well endearing to him our fervices, as our 
perfons. 
Anp let me add, Pyropbilus, that not only rhat ze, 
Galen (as we have feen already) tells us, that 40 facri- 
the difcerning one’s felf, and difcovering to/? , 
others the perfections of God difplayed in the praifes - 
creatures, is a more acceptable act of religion, God. 
than the burriing of facrifices of perfumes 
upon his altars: and not only Trifmegiftus, for- 
bidding Afélepius to burn incerfe, tells him, 
‘ That the thanks and praifes of men, are the perme; 
‘ nobleft incenfe that can be offered tip fo God::’ Thif. in 
But God himfelf (in his written word) is 4. 
pleafed to fay, That be, that facrificeth praife'* 
(for fo it is in the original) Aonoureth bim. 
And the Seriptute confonantly mentions as a The conch. 
very acceptable part of religious worfhip, the/. 
facrifise of praife, and the calves of our lips: Heb, xiii, 
by offering up of which, we make that true 15. 
ufe of the creatures, of fo referring them to 
their Creator’s glory, that (to conclude this 
difcourfe by crowning it, as it were, with that 
excellent circle mentioned by the Apoftle) as 
all things are of him, and through bim, {o they Rom, xi. 
may be to him; to whom be glory for ever, A-3¢ 
men, 
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ESSAY L 
Containing fome particulars tending to foew the Ufefulne/s of Natural 
Philofophy to the Phyfiological Part of Phyfich. 


FTER having, in the former part of 
A this treatife, Pyropbilus, thus largely 
. endeavoured to manifeft to you the 
advantageoufnels of natural philofophy to the 
mind of man, we fhall now proceed to {peak 
of its ufefulnefs both to his body and fortume. 
Theadvan-For ¥ muft ingenioufly confefs to you, Pyro- 
tage of the pbilas, that 1 fhould not have near fo high a 
ess “¢ value as I now cherith for phyfielogy, if I 
thought it could only teach a man te difcourfe 
she increa- of nature, but not at all to mafter her; and 
fog the  ferved only, with pleafing fpeculations to en- 
i ae tertain his underftanding, without at all increa- 
its ufo as to fing his power, And though I prefime not to 
bealth of judge of other men’s knowledge; yet, for my 
the bedy ‘own, particular, I fhall not dare to think my 
of yh felfa true naturalift, till my fkill ean make my 
garden yield better herbs and flowers, or my 
orchard better fruit, or my field better corn, or 
my dairy better cheefe, than theirs that are ftran- 
gers to phyfiology. And certainly, Pyrophi- 
lus, if we fetioufly intend to convince the dif- 
truftful world of the real ufefulnefs of natural 
philofophy, we muft take fome fuch courfe, as 
that Milefian Thales did, who was by the anti- 
ents reckoned among the very firft of their 
naturalifts, and their feven celebrated wife 
men. Of this Thales it is reported, that being 
upbraidingly demanded, what advantage the 
profeffors of aftrology could derive from the 
knowledge of it; he aftrolosically forefeeing 
what a year it would prove for olives, before 
any wonted fions of it did appear to hufband- 
men, ingroffed, by giving earneft, the greater 
part of the olives, which the next feafon fhould 
afford to Chios and Miletus; and being there- 
by enabled, when moft men wanted oil, to fell 
his at his own rates, he made advantage 
enough of his fkill, to let his friends fee, that 
philofophers may have the acquifition of wealth 
more in their power than in their aim. 
of theexsa- Meruinxs, it fhould bea difparagzement to 
tweef a philofopher, when he defcends to confider 
coupes bis hufbandry, not to be able, with all his fcience, 
empire %O MMprove the precepts of an art, refulcing 
ever them. 
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from the lame and unlearned obfervations and 
practice of fuch illiterate perfons as gardeners, 
plowmen, and milkmaids. And indeed, Py- 
rophilus, though it be but too evident, that the 
barren philofophy, wont to be taught in the 
{chools, hath hitherto been found of very 
little ufe it human life; yet if the true princi- 
ples of that fertile fcience were thoroughly 
known, confidered, and applied, it is fcarce 
imaginable, how univerfal and advantageous 2 
change they would make in the world. For in 
man’s knowledge of the nature of the creatures, 
doth principally confift his empire over them, 
(his knowledge and his power having generally 
the fame limits.) And as the nerves, that 
move the whole body, and by it, that great 
variety of engines irnployed by man on his 
manifold occafions, proceed from the brain; fo 
all the operations, by which we alter nature, 
and produce flch changes in the creatures, 
flow from our knowledge of them. Theological 
inquiries excepted, there is no imployment, 
wherein mankind is fo much and fo gene 
concerned, as it is the ftudy of natural philofo- 
phy. And thofe great tranfactions, which 
make fuch a noife in the world, and eftablith 
monarchies or ruin empires, reach not fo 
many perfons with their influence, as do the 
theories of phyfiology. 

To manifeft this truth, we need but confider, zat the 
what changes in the face of things have been “ifovery_ 
made by two difcoveries, trivial enough; the cf ee 
one being but of the inclination of the needle, ;, ;, 
touched by the loadftone, to point toward the we 
pole; the other being but a cafual difcovery of # #4 ‘asd- 
the fuppofed antipathy between falt-petre, and”? ?*- 
brimftone: for without the knowledge of the a“ a 
former, thofe vaft regions of America, and all” "r 
the treafures of gold, filver, and precious ftones, fairs «i! 
and much more precious fimples they fend us, ever she 
would have probably continued undetected “Font ryes 
and the latter giving an occafidnal rife to the ;;, jaa 
invention of gunpowder, hath quite altered icage of tls 
the condition of martial affairs over the world, "*""« ¢ 
both by fea and land. And certainly, true 7.74" 
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natural philofophy is fo far from being a barren 
{peculative knowledge,that phyfick,hufbandry, 
and very many trades (as thofe of tanners,dyers, 
brewers, founders, €%¢.) are but corollaries or 
applications of fome few theorems of it. 

Hom preju- iF I had not a great refpect for the great 

dicial rhe Hippocrates, 1 fhould venture to fay, that 

mifiake of fome of thofe rigid laws of Draco (whofe fe- 
ee ae verity made men fay, that they were written 
ifteemingin blood) have, perhaps, coft fewér perfons 
women betheir lives, than that one aphorifm of Hippo- 
os ae crates, which teaching, * That if a teeming 
canes ¢ woman be let blood, fhe will mifcarry,’ has 
hath been for divers ages prevailed with great numbers 
co female of phyficians, to fuffer multitudes of their 
patients. female patients to die under their hands, who 
might probably have been refcued by a difcreet 
phlebotomy, which experience hath affured us 
(whatever the clofe of the aphorifm fays to the 
contrary) to have been fometimes not only fafe- 
ly, but ufefully employed, even when the in- 
fant is grown pretty big. But my refpect for 
fo great a perfon as Hippocrates makes me con- 
tent it fhould be thought, that, till of late, phy- 
ficians have for the moft part miftaken their 
ditator’s meaning in this aphorifm, provided 
it be granted me, that through this miftake 
numbers of teeming women have been fuffered 
to perifh, who might probably, by the feafon- 
able lofs of fome of their blood, have pre- 
vented that of their lives. 

Anp if an error, which occafioned only a 
fault of omiffion,hath been fo prejudicial to man- 
kind, I fuppofe you will readily grant, that 
thofe errors of phyficians, that are apt to pro- 
duce faults of commiffion, and rafh attempts, 

Comment. may prove much more hurtful. And fo much 

rag I.T find to be acknowledged by Galen, in that 

-"*honeft and excellent paflage of his, in his Com- 
ment upon the Aphorifms, where having men- 
tioned the danger of trying conclufions upon 
men, by reafon of the noblenefs of the fub- 
ject; and having added, that the phyfician’s 
art is not like that of a potter, a carpenter, or 
the like, where a man may freely try what he 
pleafes to gratify his curiofity, or fatisfy him- 
felf about his notions, becaufe, that if he fpoils 
(for inftance) the wood he works on, no body 
is indangered by his mifcarriage ; he thus con- 
cludes, /n corpore autem humano ea tentare, que 
non funt experientium comprobata periculo, non 
vacat ; cm temeraria experientia finis fit totius 
animantis internecio; * But I dare not try 
« thofe things upon human body, which have 
< not been before tried upon former experi- 
© ences ; for the end of fuch rafh experiments 
© may be the ruin of all lives.’ 

The intere# Amp indeed, fince the phyfician borrows his 

pha joe Principles of the naturalift, I cannot but fome- 

cathe ey what admire to fee divers perfons, who are by 
pine/s an themfelves and others thought fuch wife men, 
life of man. think the ftudy of: natural philofophy of {mall 
concernment : for when by their policy or good 
fortune, they have acquired never fo much 
wealth or power, and all other tranfitory goods, 
and are bleft with children to inherit them, if 
the principles of natural philofophy be miflaid, 
we oftentimes fee theignorance or the miftake 
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ofa dogtor, deprive them of all at once, and 
fhew how dangerous it is to be follicitous of the 
means of attaining the accommodations of 
life, with the contempt of that knowledge, 
which in very many cafes is humanly neceflary 
to the prefervation of life it felf. 

But, Pyropbilus, though our unintended 
prolixity in the former part of our difcourfe, 
concerning the ufefulnefs of phyfiology, oblige 
us to the greater brevity in this latter part of 
it; yet, to fhew you, that of the two things, 
which you may remember we told you, P)y- 
thagoras pronounced moft god-like in man, 

(The knowledge of truth, and the doing of good,) 
phyfiology as well qualifies us for the latter, as 

it inriches us with the former. It will not be 

amifs a little more particularly (though as fuc- 

cinétly as fo copious a fubject will permit) to 
confider the probability there is, that no {mall 
improvement may be made by men’s profiei- 

ency in experimental knowledge of thofe arts, 

which are the chiefeft inftruments of man’s 
dominion over the creatures. Thefe arts (tO rhe enyme- 
divide them not accurately, but popularly) do ration of 
ferve cither to relieve man’s neceffities, as phy- 7% 2”**. 
fick and hufbandry ; or for his accommodation, +,,, ae 
as the trades of fhoe-makers, dyers, tanners, /edze i's 
Sc. or for his delight, as the trades of painters, praftatle. 
confectioners, perfumers, Sc, to all which arts, 

and many others allied to them, philgfophical 
experiments and obfervations may, by a know- 

ing naturalift, be made to extend a meliorating 
influence. 

Ie I thould, Pyrepbilus, fay this, without of- 
fering any thing at all by way of proof, that I 
fay it not inconfiderately, you would, I fear, 
believe, that I deliver it too flightly for a mat- 
ter of that moment: and if, on the other fide, re merioa 
I fhould in this difcourfe, prefent to you all or way ix- 
the particulars, that I think I could without tet 
impertinency employ, to countenance what iigeen 
have faid, it would {well this treatife to a vo- | 
lume, and defraud divers of my other, effays. 

And therefore I hold it not unfit to chufe a 
middle way, and fet down, on this occafion, 
either only, or chiefly thofe things, which do 
the moft readily occur to me, and do not fo 
properly belong to the reft of my phyfiological 
papers. And to avoid confufion, I fhall, ac- 
cording to the divifion newly propofed, em- 
ploy one fection of this fecond part of the pre- 
fent treatife, in fetting down fuch things, as 
relate to the improvement of phyfick. And in 
the other fection, deliver fuch particulars, as 
concern thofe other ufeful arts, that depend 
upon natural philofophy. But in regard that 
(as I have already intimated) the following dif- 
courfe is to confift chiefly of thofe things, that 
belong not to any of my other effays, you will 
not, I prefume, expect that I fhould handle 
any fubjeét fully or methodically on this oc- 
cafion: which warning I efpecially intend for 
that part of the enfuing difcourfe, that relates 
to phyfick. For you will eafily believe, that 
Iam far from pretending to be a doctor in 
that faculty: and accordingly, in this and the 
four following effays, I fhall only throw to- 
gether divers fuch particulars, as, not belonging. . 
to 
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to my writing, would perhaps be loft, if I 
did not lay hold on this opportunity for their 
prefervation ; of which they are not altogether 
judged unworthy by fome knowing men, whofe 
encouragements, to mention them to you, have 
diffuaded me from wholly paffing by, in this 
difcourfe, matters properly medical, what fcru- 
ples foever I had to venture at fpeaking of 
them: efpecially fince I have not now the con- 
veniency to furnith thefe effays with divers par- 
ticulars (by fome, thought not inconfiderable,) 
which I may, perhaps, be invited to add to 
them hereafter, if I find by your reception of 

thefe, that the others are like to be welcome. 
The divi. _ Lo fay fomething then of phyfick, and to 
fron of phy- fappofe the fitnefs of the now received divifion 
fick in five of it into five parts; the phyfiological, (the 
Parts. phyfician taking that in a ftriéter fenfe than 
philofophers, and than we do every where, 
fave in this effay) pathological, femeiotical, hy- 
gieinal, and therapeutical; let us briefly take 
notice, how each of thefe is indebted to, or 
capable of being improved by experienced na- 
turalifts. And indeed, fuch is the affinity 
between natural philofophy ahd phyfick, or 
the dependancé of this on that, that we need 
not wonder at the judicious obfervation of 

Arvin. 55, “’Potle, where he thus writes, Naturalinin 
rift. lb. ‘ ayn , . ! Ar 
de fenfu tg feré plurimis &F medicorum, qui magis pbilofo- 
Jenfili, cap. phicé artem profequuntur, illi quidem finiunt ad 
I. ea, que de medicina; bi vero ex its que de na- 
tura, incipidnt que de medicina: ‘ ‘This is the 
‘ courfe of naturalifts and phyficians, who pro- 
© fecute their art philofophically: the naturalift 
* ends where medicine begins, and medicine 
‘ begins where the naturalift endeth. But 
oe es we muft inftance thefe things moré particularly : 
eee and firft for phyfiology, it is apparent, that 
phyfick is the phyficiah takes much of his doétrine in that 
advantaged part of his art from the naturalift: and to 
AA ve dee Mention now no other parts of phyfiology, in’ 
of natural it ftricter. atception, the- experience of our 
philofpty. own age may ‘fuffice to manifeft, what light 
the ahatomical do¢trine of man’s body may 
That the receive froth experiments fade on other fub- 
Wbirine of JOOS For fee it were’ tdo ‘barbarous; and 
mont body OO great aVielation of the laws; not only of 
receives. divinity But hufnanity, to diffect human bo- 
light from ies alive, as did Heropbilus and Era/iftratus, 
See jade WHO (as 1 find in’ fome of the ancients) ob- 
tained of' kings” tlie bodies of malefactors for 
that purpdfe? aiid: {crupled not-to’ deftroy man 
to‘know him; and fince, neverthelefs, divers 
things in anatomy, as particularly the motion 
of the blodd’and-chyle carinor bedifcovered in: 
a dead diffected Holy (whefe ‘the cold hath 
fhut up and oblitérated many ‘paffages) that 
miay be feen in one opened alive; it muft be 
very advantageous to a phyfician’s anatomical 
knowledge, to‘ fee the diffections of dogs, 
fwine, and other live creaturés, made by an 
Proved by in@uiitive ndaturalift: confonantly whereunto 
divers it- we may remember, that the difcoveries of the 
Werke fd. inilky veffels m the mefentery by’ A/edlins, of 
ine rhe © thofé in the’ thorax by Pecgaet, and of the 
latkeals and vafa lympbatica by Bartholinus, were firit 
lymphe- made in bruté bodies; though afterwards found 
pee Jodies tO holdin human ones: Ner is it a fmall con- 
venience to the anatémift, tHat he may in the 
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bodies of brutes make divers inftrutive expé+ 

rimnents, that he dares not veriture-on in thofe 

of men; as fot inftance, that late noble, and 

by many not yet credited expetiment, of taking 

out the fpleen of a dog withotit killing him: 

for that this experiment may be very ufeful, 

we may elfewhere’ ‘have occafion .to thew. 

And that it is poffible to be fafely made (though 

many, I confeis, have but uhprofperoufly at- 

tempted if, and it hath been lately pronounced” 

impoffible in print) ourfelves can witnefs; 

And becaufe I have not yet met with any’ au- 

thor, that profeffes himfelf not to relate this ex- 

periment (of the exemption of adog’s {pleen) 

upon the credit of others, but as an eyé-witrefs ; 

I am content to affure you, that that dextrous 

diffector, Dr. ‘Folive (of whorh we forinérly 

made mention) did the laft year, at my re- 

queft, take out the fpleen ofa young’ fetting- 

dog I brought him: and that it might not be 

pretended, the experiment was unfaithfully of pat 

favourably made, I did part of it myfelf, and ze afeo : 

held the fpleen ¢which was the largeéft in pro-saking oy 

portion to his body, that ever I'faw) in mye /p/ecr 

hand, whilft he cut afundet the veffels reach-"” “S* 

ing to it, that I might be fure there was not 

the leaft part of the fpleen left unextirpated = 

and yet this puppy, in lefs than a fortmght, 

grew not only well, but as fportive and aé 

wanton as before; which I heed not take pains 

to make you believe, fince you often faw him 

at your mother’s houfe, whence at length he 

was ftolen. And though I remember the, fa- 

mous empirick Fioravanti, in one of his Itali- 7, fame 

an books, mentions his having been prevailed siij¢ done 

with by the importunity of a lady (whotn hey Fiota- 

calls Marulla Greca) much aflicted with fplene- 72" * 4 

tick diftempeis, ‘to rid her of het fpleen; and” 

adds, that fhe out-lived the 188 of it divers — 

years: yet he, that confiders the fituation’ of 

that part, anct the confiderablenefs of veffels 

belonging to it in human bodies, will probably 

be apt to think, that though his relation’ ‘may 

be credited, His venturoufnefs ought not to 

beimitated. ‘T’he experiment alfo of. detaining: 

frogs under’ water'for very many’hours (fomeé- 

times amounting to fome days) without fires ae 

cation, may, to him, that knows that’ frog®'frogs divers 

have lungs and breathe as well as other tettef- ours, fome: 

trial animals, appear a confideraBle difcovery, ee anys 

in order to the determining the nature of relpi- per, wirh- 

ration. Befides, the fcrupulouffefs of “the our fufoca- 

parents or friends of the deéceafed perfoys *#- 

deprives us oftentimes of the oppartunities of 

anatomizing: the bodies of men, and much 

more thofe of women; whereas thofe of beafts 

are always and'évery whéte to be met with. 

And it was perhaps, up6n fome fuch account, 

that Arifotle fatd;- that the external parts of the Arift. HIP 

body were beft known in men, the internal a 

in beafts ; Sunt enim (fays he, {peaking ofthe — 

inward parts) hominum imprimis imcerté atque 

incogniie, quamvbrem ad ceterorum animalium 

partes, quarum fimiles funt humana, referentes 

eas contemplari debemus. * The parts of hu- 

* man body are unknown, and therefore we 

‘ ought to confider them by the parts of other 

‘animals, to which they are like.’ And 

queftionlels in many of themt, the frame of 
6C ' tte 
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the parts is fo like that of thofe anfwerable in 
men, that he that is but moderately fkilled in 
androtomy (as fome of the moderns call the 
diffe€tion of man’s body, to diftinguith it from 
zootomy, as they name the diffections of the 
What wfe bodies of other animals) may, with due dili- 
a gence and induftry, not defpicably improve 
and Galen p. : : 
made of the MS anatomical knowledge. In confirmation 
digestions Of which truth, give me leave to obferve 
of brutes. ta you, that though Galen hath left to us 
fo many, and by phyficians fo much mag- 
nified anatomical treatifes ; yet not only divers 
of thofe modern phyficians, that would eclipfe 
his glory, deny him to have learned the fkill 
he pretends to, out of the infpeétion of the 
diffe&ted bodies of men or women, or fo much 
as to ever have feen ahuman anatomy. But 
I find, even among his admirers, phyficians, 


that acknowledge, that his knives were much. 


more converfant with the bodies of apes, and 
Anatomy of other brutes, than with thofe of men, which 
man comt-in his time, thofe authors fay, it was thought 
pretate little lefs than irreligious, if not barbarous, to 
for inky. mangle ; which is the lefs to be wondered at, 
man; and becaufe even in this our age, that great peo- 


the wf of ple of the Mufcovites, though a Chriftian and 


a “rm: European nation, hath denied phyficians the 
craft ute of anatomy and fkeletons ; the former, as 
an inhuman thing ; the latter, as fit for little 
but witchcraft, as we are informed by the ap- 
plauded writer Olearius, fecretary to the em- 
bafly lately fent by that learned prince, the 
prefent duke of Holftein, into Mujfcovia and 
Voyage de Perfia. And ofthis, the fame author gives us 
Mujovie the inftance of one Qyirin, an excellent German 


&F dePerz, chirurgeon, who, for having been found with 

P-128. 4 'fkeleton, had much ado to efcape with his 
life, and was commanded to go out of the 
kingdom, leaving behind him his fkeleton, 
which was alfo dragged about, and afterwards 
burnt. 

The ufeof . £9 thefe things we may add, Pyrophilus, 

she compa-that the diligence of zootomifts may much 

rifinof the contribute to iluftrate the doétrine of androto- 

parts} ray, and both inform phyficians of the true 


A bo- 
swith ufé of the parts of an human body, and help 


shofe of to, decide divers anatomical controverfies. For 
ae 1 it is f fible to learn th 

as in general it js {carce poffible to learn the 
true nature of any creature, from the confide- 
ration of the fingle creature it felf; fo parti- 
cularly of divers parts of an human body itis 
very difficult to learn the true ufe, without con- 
fulting the bodies of other animals, wherein 
the parts inquired after is by nature either 
wholly left out as needlefs, or wherein its dif- 

Yiuftrated , : 

hy divers fering bignefs, or fituation, or figure, or con- 

particular nection with, and relation to other parts, may 

obferveti- render its wfe more confpicuous, or at leaft, 

C754 


more difcernible. 

Fts truth may be fomewhat illuftrated by 
the following obfervations, which at prefent 
offer themfelves to my thoughts upon this oc- 
cafion. 

Tue lungs of vipers, and other creatures 
(whofe hearts and whofe blood, even whilft it 
circulates, we have always found, as to fenle, 
actually cold) may give us juit occafion to in- 
quire a little more warily, whether the great 
ufe of refpiration be to cool the heart. 
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Tue fudden falling and continuing toge- 
ther, which we may obferve in that part at 
leaft of a dog’s lungs, that lie on the fame fide 
with the wound, upon making a large wound 
in his cheft, though the lungs remain untouch- 
ed, is a confiderable experiment, in order to 
the difcovery of the principal organ of re- 
{piration. 

Ir you dexteroufly take out the hearts of 
vipers, and of fome {malltr fifhes, whofe cold- 
nef makes them beat much more unfrequent- 
ly and leifurely, than thofe of warm animals, 
the contraétion and relaxation of the fibres of 
the heart may be diftinétly obferved, in order 
to the deciding or reconciling the controverfy 
about the caufe and manner of the heart’s mo- 
tion, betwixt thofe learned modern anatomitts, 
that contend, fome of them, for Dr. Harvey’s 
opinion; and others, for that of the Car- 
tefians. 

Towarps fatisfying my felf in which dif- 
ficulty, I remember, I have fometimes taken 
the heart of a founder, and having cut it tranf- 
verfly into two parts, and prefied out, and 
with a linnen cloth wiped off, the blood con- 
tained in each of them, I obferved, that for a 
confiderable fpace of time, the fever’d and 
bloodlefs parts held on their former contraction 
and relaxation. And once, I remember, that 
I obferved, not without wonder, that the fe- 
ver’d portions of a flounder’s heart did, not 
only after the blood was drained, move as 
before, but the whole heart obferved for a 
pretty while fuch a fucceffion of motion in 
its divided and exfanguious pieces, as I had tak- 
en notice of in them, whilft they were coherent, 
and as you may with pleafure both fee and 
fee] in the intire heart of the fame fifh. 

Some of the other controverfies agitated a~- 
mong anatomifts and philofophers, concerning 
the ufe of the heart, and concerning the prin- 
cipal feat of life and fenfe, may alfo receive light 
from fuch experiments, that we made in the 
bodies of brutes, as we could not of men. 

Anp the farft of thefe, that we fhall men- Divers m- 
tion, fhall be an experiment, that we remember “ous aud. 
our felves formerly to have made upon frogs. Forte a 
For having opened one of them alive, and oka 
carefully cut out his heart, without clofing up were cut 
the orifice of the wound (which we had made’ 
wider than was neceflary) the frog notwith- 
{tanding leaped up and down the room as be- 
fore, dragging his entrails (that hung out) after 
him; and, when he refted, would upon a punc-+ 
ture leap again, and being put into the water, 
would fwim, whilft I felt his heart beating be- 
twixt my fingers. The hearts of others of 
them were taken out at an incifion, no greater 
than was requifite for that parrots : when we 
had ftitched or pinned up the wound, we ob- 
ferved them tc leap more frequently and vigo- 
roufly than the former: they would, as before 
they were hurt, clofe and open their eye-lids 
upon occafion. Being put into a veffel not full 
of water, they would as orderly difplay their 
fore and hinder legs in the manner requifite to 
fwimming, as if they wanted none of their 
parts, efpecially not their hearts; they would 
reft themfelves, fometimes upon the furface i 

the 
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the water, fometimes at the bottom of it; and 
fometimes alfo they would nimbly leap, firft 
out of the veffel, and then about the room, 
furviving the exfection of their hearts, fome 
about an hour, and fome longer. And that, 
which was further remarkable in this experi- 
ment, was, that we could, by gently prefling 
their breaft and belly with our fingers, make 
them, almoft at pleafure, make fuch a noife, 
as to the by-ftanders made them feem to croak. 
But how this experiment will be reconciled to 
the doétrine afcribed to Mr. Hobdes, or to that 
of the Ariftotelians, who tell us, that their 
mafter taught the heart to be the feat of fenfe 
(whence alfo, though erroneoutly, he made it 
the original of the nerves) let thofe, that are 
pleafed to concern themfelves to maintain all 

his opinions, confider. 
obfrveti. AND whereas frogs, though they can move 
ons ofthe thus long without the heart, yet they cannot 
motion of@ a+ all bear the exemption or {fpoiling of the 
pie wf, brain; we will add what we have obferved, 
ter the head even in hot animals, whofe life is conceived to 
and other be much more fuddenly diffipable, and the mo- 
Parts were sion of each part much more dependent upon 
vst Of. she influence of the brain: we opened then an 
ege, wherein the chick was not only perfectly 
formed, but well furnifhed with feathers; and 
having taken him out of the membrane, that 
involved him, and the liquors he fwam in, and 
laid him on his back on a flat piece of glafs, 
we clipped away, with a pair of {ciffors, the 
head and the breaft-bone; whereby the heart 
became expofed to view, but remained faftened 
to the headlefs trunk : and the chick lying in 
this pofture, the heart continued to beat above 
a full hour, and the ears feemed to retain their 
motion a pretty while after the heart it felf 
had loft his ; the motion of none of the other 
parts appearing many moments to furvive the 
lof of the head: and, which is moft con- 
fiderable, the feemingly dead heart was divers 
times excited to new, though quickly ceafing 
motion, upon the puncture of a pin, or the 
point of a pen-knife. And to evince, that this 
was no cafual thing, the next day we dealt 
with the chick of another egg, taken from 
the fame hen, after the above-recited manner ; 
and when the motion of the heart and ears be- 
can to ceafe, we excited it again, by placing 
the glafs over the warm fteam of a veffel full 
of hot water, bringing ftill new water from off 
the fire to continue the heat, when we per- 
ceived the former water to begin to cool, and 
by this means we kept the heart beating, for 
an hour and an half by meafure. And at 
another time for further fatisfattion, we did, by 
thefe and fome other little induftries, keep the 
heart of a fomewhat elder chick, though ex- 
ofed to the open air, in motion, after we 
had carefully clipped off the head and neck, for 
the fpace of (if our memory do not much 
mifinform us) two hours and an half by 
meafure. Upon what conjectures we expected 
fq lafting a motion in the heart of a chick, 
after it had loft the head, and confequently the 
brain, would be more tedious an lefs fit to 
be mentioned in this place, than the ftrange 
vivacity we have fometimes, not without won- 
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der, obferved in vipers: fince not only theirjOfthe v- 


hearts clearly fever’d from their bodies may Tee f 
be obferved to beat for fome hours (for that is 77... 
common with them to divers other cold ani- 
mals) but the body it felf may be, fometimes, 
two or three days after the fkin, heart, head,and 
all the entrails are feparated from it, feen to 
move in a twining or wriggling manner: nay 
what is much more) may appear to be mani- 
feftly fenfible of punctures, being put into a 
frefh and vivid motion, when it lay ftill be- 
fore, upon the being pricked, efpecially on 
the {pine or marrow, with a pin or needle. 

Anp though tortoifes be in the Indies many nd top. 
of them very large animals, yet that greatroé/. 
traveller Vincent le Blanc, in his French Voyages, 
giving a very particular account of thofe tor- 
toifes, which the Eaft-Indian king of Pegu, 

(who was much delighted with them) did, 

with great curiofity, cherifh in his ponds, adds 

this memorable paffage as an eye-witnefs of 

what he relates: When the king bath a mind to 

eat of them, they, cut off their heads, and five 

days after they are prepared ; and yet after thofe 

five days they are alive, as we have often experi- 
“enced. Now although I will not fay, that 

thefe experiments prove, that either it is in 

the membrane, that fenfation refides (though 

I have fometimes doubted, whether the nerves jet her 
themfelves be not fo fenfible, chiefly as they there be a 
are invefted with membranes) or that the brain "ecefity of 
may not be confined to the head, but may reach te ce 
into the reft ofthe body, after another manner ae of the 
than is wont to be taught ; yet it may be fafely 4ra/x #0 
affirmed, that fuch experiments as thefe may /@#é on 
be of great concernment in reference to the a 
common doétrine of the neceffity of unceafing, 
influence from the brain, being fo requifite to 
fenfe and motion; efpecially if to the lately 
mentioned particulars we add, on this occafion, 

what we have obferved of the butterflies, into 

which filk-worms have been metamorphofed ; 
namely, that they may, not only, like com-.y,,, 5. 
mon flies, and divers other winged infects, g-worm 
furvive a pretty while the lofs of their heads, butters is 
but may fometimes be capable of procreation “#2? of 
after having loft them: as I not long fince nig 
tried (though not, perhaps, without fuch a re+ lof of its 
luétancy as Ariftotle would have blamed in a /ead. 
naturalift) by cutting off the heads of fuch 
butterflies of either fex. Quamvis enim mas, 

cui prius amputatum eff caput,nequaquam adduct 
poffet (quecungue infecti illius of falacitas) ut 
feminam comprimeret, decollata tamen fumina 

marem alacriter admifit. Et licét poft horas ali- 

quot coitu infumptas ita requicrit immota, ut 
mortuam per multas horas cogitarem, non folism 

quia omnem penitus motum perdiderat, EF in tho- 

race fatis magnum apparebat foramen, quod @ 
parte aliqua corporis fimul cum capite a trunco 
difrupta fattum videbatur ; verum etiam quoniam 

codem permanfit flatu,idque per plures boras, ul- 

tra tempus, quo poft coitionem cum mare bujus ge- 

neris animalcula folent ordiri prolificationem. 
Tandem vero pofiquam jam diu de vita gus defpe- 

ratum effet, ova fetare tam confertim coapit, ut 

vel exiguo temporis intervallo corum plura in 
manumea deponeret.. Anverd prolifica fint futura, 

nondum comperit. 
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Tui opinion, that afcribe the rednefs of 

the blood to the colour of the liver, through 

which it paffes, is not difcountenanced by the 

livers of men: but in hen-eggs, about the third 

or fourth day after incubation (for we have 

found the circumftances of time much to vary) 

:y2 you may obferve the puncium faliens, or heart, 

f to be ever and anon full of confpicuoully red 
‘blood, before the naked eyes can fo much as 
7 , difcern aliver, at leaft before they can dilcover 
he liver, init any rednefs; a yellownefs being all I could 
ed by obferve in the parenchyma of the livers of divers 
‘nlpee- Chickens perfectly formed, and furnifhed with 


not to be 
tlcribed t 


tion of the 
iver of feathers, though not. great enough to make 
chickens their way out of the fhell, And in divers great 


unbatcked. 


fithes I have found the veffels of the diver full 
of very red blood, though the parenchyma or 
fubftance of it were white, or at leaft did not 
at all participate, much lefs impart a fanguine 
colour. 

Tue doétrine fo unanimoufly delivered by 
phyficians and chirurgeons, concerning the 
irreparable lofs of the limb of an animal, once 
violently fever’d from the body, will appear 
Ah the wynft to be admitted, whithout fome reftriction, 
et ie 4 by what may be experienced in lizards, in lob- 
animals is fters, and craw-fifhes, and perhaps in fome 
not irve- other living creatures. For of lizards it hath 
parable. been often obferved in hot countries, and even 

in France, that their tails being ftruck off will 
grow again. And the like hath been of old 
obferved by Pliny; and the experienced Bontius 
delivers itupon his own knowledge in thefe 
words: Hoc in domefticis meis non femel animad- 
verti, dum filioli mei lufitabund: bacillo caudas 
41s decutiebant, quas tamen poft diem unum aut 
alterum ad folitum pabylum revertentes vidi, 
caudafque iis paulatim reaccrefcere: ‘ This | 
‘ have more than once obferved in lizards, 
which I kept in my own houle, For my 
children being at play, when with a rod 
they had ftruck off the lizards tails, 1 faw 
them within a day or two come out to feed, 
and their tails then by little and little till in- 
creafing and giowing bigger.’ 
Tuar the claws_likewife of lobfters being 
torn off, another will fometimes grow in the 
room of it, is not only faid by. fifhermen, 
but hath been affirmed to me by very credible 
perfons, one of which affured me, that he him- 
{elf had obferved it very often. And I am the 
more: apt to belieye it, becaufe the like is to be 
met with among craw-fifhes, which are fo like 
lobfters, that by many they are taken (though 
not confiderately enough) to be buta {maller 
kind ofthem. Kor I remember, that going 
to look upon arepofitery, where a multitude of 
them was kept, and caufing divers of the 
faiteft to be thrown up, that I might take the 
{tony concretions; commonly called oculi can- 
crorum, out of their heads, I obferved one 
large fifh, that had one of his claws proporti- 
onable to the bulk of his body, but the other 
fo fhort and little, that the greater feemed to 
be four or five times.as big as it; whereupon 
irs good fhape and frefh colour feeming to 
argue it to be but young and growing, invited 
me to afk one of them, that had the over- 
fight of the fifh, whether he had formerly 
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{een any claws torn off grow again, he affirm- 
ed to me, that in that fort of fifh ir was very 
ufual. 

I Courp alfo tell you, how fruitlefly I have 7a noe. 
endeavoured to difcover that ftomachical a-”” 5 tial : 
cidity, to which many of our modern phy- pear file 
ficians are pleafed to afcribe the firft digeftion of sion and 
the nutriment of animals, in the purpofely dif- “¢/on of 
fected ftomachs of ravenous fea-fifhes ; in whofe )"" 7 vgs 
ftomachs, though our tafte could no Moe 

; gh our tafte cou t perceive ffhes, xo 
any fenfible acidity, yet we found in one of /én/ible a- 
them acouple of fifhes, each of them about a “7 # 
foot long: whereof the one, which feemed to ei Lt 
have been but newly devoured, had fuffered 
litle or no alteration in the great fifh’s ftomach; 
but the other had all its outfide, fave the head, 
uniformly wafted to a pretty depth, beneath 
the former furface of the body, and looked as if 
it had been not boiled, or wrought upon by 
any confiderable heat, but uniformly corroded, 
like a piece of filver coin kept a while in aqua 
fortis, according to thecriminal tricks of a- 
dulterators of money. 

Yet Jam loth, til! ]_ have perfected what I 
defign in order to that inquiry, either to em- 
brace or reject the opinion I find fo general 
among the moderns, concerning the folution 
of meat in the ftomach by fomething of acid. 

And I remember, that when I was confider- 

ing what might be alledged for, as well as a- 

gainft that opinion, I devifed this experiment, 

among others, in favour of it. J provided z,.,.,;- 
a Tiquor, with which I drenched a piece of a wenes con- 
wing of a pullet, having firft well crufhed it <ermng the 
between my fingers, to make fome amends/™#i™ 2 
for the omiffion of chewing it; and having ee ci 
Jittle incorporated the liquor and the muf- change of 
culous flefh, they immediately changed co-°s 4 
Jour, and in about an hour grew to be a et al 
of. gelly, in colour and confiftence not unlike 
quince marmalade, This mixture, by the next 
morning, did, as I expected, turn to a deep 
blood-red, or fometimes rather a lovely pur- 

ple liquor, though all this while there had 

been no external heat imployed to promote 

the aétion of the menftruum. And the like 
experiment | tryed alfo with a piece of mutton, 

with bread, and a piece of veal, and other 

edible things, which at that time occurred to 

me. and found the operation of the liquor al- 

moft uniform, though it feemed to act moft 
effectually upon flefh. And to gratify in 

fome meafure your curiofity, Pyrophilus, 1 

am content to tell you, that the menftruum 

was drawn from vitriol, and that with the 

bare oil of it I have (thotigh I could not with 

aqua fortis) performed nolefs than what I have 

yet mentioned: but left this fhould be thought 

a digreffion, let it fuffice to have, on this occa- 

fion,. ‘mentioned thus much upon tlie by. 

To what we lately took notice of concern- 
ing the heart may be added, that onthe fea- 
coatt Jreland, I obferved a fort of fifhes about 
the bignefs of mackrels, whofe hearts were of 
an inverted figure, compared to thofe of other 
animals; the bafis or broad end of the heart 
being neareft the tail, and the acuminated part 
or apex being coherent to the great artery, and 
refpecting the head. 

To 
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To all thefe trifling obfervations divers 
more confiderable ones might be added, but 
they may be more feafonably infifted on elfe- 
where; and thofe already mentioned may 
fuffice to let you fee, that the naturalift his 
zootomy may be very ferviceable to the phy- 
fician in his anatomical inguiries. ; 

Nor is it only by the diffeCtion of various 


animals, that the naturalift may promote the 


anatomift’s knowledge, but perhaps alfo he may 
do it by devifing ways to make the dead bo- 
dies of men, and other animals, keep longer 
than naturally they would do. For fince ex- 
perience teaches us, that men find it very eafy 
to forget the originations, windings, branch- 
ings, imfertions, and other circumftances of 
particular veffels, and other parts of the body, 
as well as thofe, that ftudy botanicks, are wont 
to complain of their eafy forgetting the fhapes, 
differences, and alterations of fmaller plants ; 
it cannot but be a great help to the ftudent of 
anatomy to be able to preferve the parts of 
human bodies, and tholk of other animals, 
efpecially fuch_ monfters, as are of a very fingu- 
lar or inftructive fabrick, fo long, that he may 
have recourfe to them at pleafure, and contem- 
plate each of them fo often and fo confiderately, 
till he have taken fufficient notice of the fhape, 
fituation, connection, &¥c. of the veffel, bone, 
or other part, and firmly impreffed an idea of 
it upon his memory. We find our felves much 
helped to retain in our memory the figures 
and differences of vegetables, by thofe books, 
which fome curious botanifts make, wherein 
the plants themfelves, artificially dried, are dif- 
played upon, and faftened to leaves of white 
paper. If it were not for one of thofe books, 
wherein I have in one vaft volume almoft all 
the plants of ohe of the chief phyfick-gardens 
in Europe, I fhould every year forget, by the 
end of winter, to know again moft of the 
{maller plants I had learned: to take notice of 
in the fpring. And by the way it is obferva- 


Ways of ble, how long. plants, by being carefully in- 
artiftial deed, but barély dried in the fhade betwixt 
drying a fheets of paper, which help to foak up the fu- 
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perfluous moifture, may be preferved. For I 
have divers ‘years had. an herbal, wherein 
feveral of the flowers, and other plants, retain 
their native yellow and blue, &c.. (but fome- 
what faint) though by the date it appeared to 
be 22 or 23‘yearsold, And I amapt to think, 
that it would be very poffible for anatomifts 
alfo to preferye the bodies’ they contemplate 
for a confrderable time: for experience ‘hath 
informed us ih good number of fuch animals, 
that butterflies, and divers other flying infects, 
may have their fhape and colours preferved, I 
know not how long, by running them through 
in fome convenient part with pins, and there- 
with fticking: them to the infide of large boxes, 
And on this o¢cafion, Iremember, that having 
fometimes reflected upon the lafting of fpiders, 
flies, and other {mall living creatures, that 
having been cafually enclofed in amber whilft 
it was foft, are ever preferved entire and un- 
corrupted, I thought it not amifs to try, whe- 
ther fome fubftance, like amber (at leaft as to 
the newly mentioned. ufe of. it) might not 
Woln. 
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eafily be prepared by art. And hereupon I quick- 
ly found, that by taking good clear Venice 
turpentine, and gently evaporating: away about 
a third part of it, (fometimes more, fometimes 
lefs, according to the exigency of my particu- 
Jar purpofe;) I could make a reddith gum, 
diaphanous and without bubbles, which would 
melt with a very gentle heat, and eafily (being 
fuffered to cool) become again fo hard ‘as to 
be brittle. This refinous fubftance fhould be 
melted with as little heat as is poffible, (and 
therefore fhould be firft powdered) that the 
texture of the vegetable or anima] bodies to be 
cafed over with it, might receive the lefs al- 
teration: and when it is brought ta the requi- 
fite degree of flutdity, then the body to be pre- 
ferved (being, if that be needful, ftruck 
through with a pin) muft be gently plunged 
into it, and preiently taken out and fuffered 
leifurely to cool, being turned from time to 
time this way or that way, if there be occa- 
fion, that the invefting ‘matter may be every 
where of an equal thicknefs upon it. And if 
at the firft time the cafe be not thick enough, 
it may again, when it is cold, be immerfed into 
the liquid matter, (as chandlers are wont to 
thicken their candles, by dipping them fre- 
quently into melted tallow) of which fome will 
every way adhere to it. And though thefe 
cafes beinferiour to amber, in regard of their 
being more apt to be fullied by duft, or other- 
wife; yet that inconvenience may be eafily re- 
medied, by keeping them fhut up in giaffes or 
boxes, at thofe times, when one hath not acca- 
fion to confider them. And their clearnefs 
(efpecially if they be thin) and their fmooth 
furfaces, together with their exactly. keeping 
out the, ait from the body they enclofe, may, 
perhaps, make fo cheap and fo eafy an experi- 
ment a not unwelcome trifle, efpecially con- 
fidering, how eafily it is capable of improve- 
ment, 
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Bur to return to the prefervation of more 4d more 
bulky bodies, it is a known thing to the cof- *#/4y40- 
lectors of rarities, that the external idea of” ”” 


fifhes, -cracodiles, birds; and even horfes, 
may be preferyed for many years, by taking 
out the more corruptible parts, and ftuffing 
their prepared fkins with any convenient 
matter. And that the internal membranous 
parts af bodies may be long and eafily kept 
from putrefaction, is not unknown to man 
anatomifts. And not to mention what we 
have tried of this fort, we have feen the veins, 
arteries, and nerves of a human body, laid 
out in their natural fituation upon three boards, 
by the pains and fkill of an accurate anatomift 


of Padua.’ And elfewhere, Uterum vidimus ean 
ye 5 Be fy ; articu- 
atque omma mulierts genitalia, together with Jarly the 
the bladder, all difplayed upon a board, pre-/chemes of 
ferved for many years fo entire, and in a fitu-#¥" 


ation fo near the natural, that this {cheme was 


far more inftructive, than the moft accurate d. 


printed one could poffibly be. We have like- 
wife known the flefh of vipers, kept not only 
fweet but efficacious, for divers years, by the 
{moke of a peculiar powder, chiefly confifting of 
aromatick ingredients, and of which you, Py- 
rophilus, may command the compofition. 

6D Ws 


Hosted by Google 


47° 


We have alfo feen the fkeleton of a monkey, 
made by an excellent French chirurgeon of our 
acquaintance, whereon the tendons and fibres 
of the mufcles were fo preferved, that it was 
looked upon as a rarity, very ufeful to fhew 
their originations and infertions,and to explain 
the motions of the limbs: and perhaps there 
may be fome way to keep the arteries and the 
veins too, when they are emptied of blood, 
plump, and unapt to fhrink overmuch, by 
filling them betimes with fome fuch fubftance, 
as, though fluid enough when it is injected to 
run into the branches of the veffels, will after- 
wards quickly grow hard. Such may be the 
liquid plaifter of burnt alabafter, formerly men- 
tioned, or ifing-glafs fteeped two days in wa- 
ter, and then boiled up, till a drop of it in the 
cold will readily turn into a ftill gelly. Or elfe 
faccharum Saturni, which, if it be diffolved often 
enough in fpirit of vinegar, and the liquor be 
each time drawn off again, we have obferved 
to be apt to melt with the leaft heat, and after- 
wards to grow quickly into a fomewhat brittle 
confiftence again. But I muft not infift on 
thefe fancies, but rather add, that I have known 
an embryo, wherein the parts have been very 
perfeétly delineated and diftinguifhable, pre- 
ferved unputrifed for feveral years; and I think 
it ftill continues fo, by being feafonably and 
artificially embalmed with oil (if I much mif- 

Of the pre- remember not) of fpike. And I have elfe- 
fervation where feen a large embryo, which after having 
f a7 e.g BEEN preferved many years, by means of ano- 
aennGy ‘ther liquor (whofe compofition I do as yet but 
embalming gsuels at) did, when I faw it, appear with fuch 
it with off an admirable entirenefs, plumpnefs, and frefh- 
offpike.  sefs- as if it were but newly dead: and that 
Which concurs to make me hope, that fome 
rlobler way may be yet found out, for the pre- 
{ervation of dead bodies, 1s, that I am not con- 
vinced, that nothing can powerfully refift pu- 
trefaétion in fuch bodies, but things, that are 
either faline and corrofive, or elfe hot; nor 
that the embalming fubftances cannot be ef- 
feftually applied, without ripping open the 
body to be preferved by them. For Fofepbus 
Acofta, afober writer, relates, that in certain 
inftances f American mountains, men, and the beafts they 
ore E ° side on, fometimes are killed with the winds, 
momeains Which yet preferve them from -putrefaction, 
killed, and without any other help. Soinfenfible a quantity 
afterward: 6f matter, fuch aS it may be, may, without 


RC incifion made into the body, both pervade it, 
fodion, and.as it were embalmit. I know alfo a very 


only by the experienced and fober gentleman, who is much 

mind.  alked of, for curing of cancers in womens 
breafts, by the outward application of an indo- 
lent powder, fome of which he alfo gave me, 
but ] havé not yet had the opportunity to make 
trial of it. And I fhall anon tell you, that I 
have feen a liquor, which, without being, at all 
either acid or cauftick, is in fome bodies far 
more effectual againft putrefaction, than any 
of the corrolive {pirits of nitre, vitriol, falt, 
€3c. and than any of the other faline liquors, 
that are yet in ufe. We have alfo tried a way 
of preferving fiefh with mufk, whofe effects 
feemed not defpicable to us, but muft not here 
be infifted on. 
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Nor were it amifs; that diligent trial were Of the ue 
made, what ufe might be made of fpirit of 7 [Pi of 
wine, for the prefervation of a human body. Whe, eer 
For thisliquor being very limpid,and not greafy, «ation of 
leaves a clear profpect of the bodies immerfed odes from 
in it; and though it do not fret them, as brine, 77/44 
and other fharp things, commonly imployed ‘ 
to preferve flefh, are wont to do; yet it hath 
a notable balfamick faculty, and powerfully re- 
fifts putrefaétion, not only in living bodies (in 
which, though but outwardly applied, it hath 
been found of late one of the potenteft reme- 
dies againft gangrenes) but alfo in dead ones. 
And I remember, that I have fometimes pre- 
ferved- in it fome very foft parts of a body for 
many months (and perhaps I might had done 
it for divers years, had I had opportunity) with- 
out finding, that the confiftence or fhape was 
loft, much lefs, that they were either putrified 
or dried up: we have alfo, by mixing with it 
fpirit of wine, very long preferved a good 
quantity of blood, fo fweet and fluid, that it 
was wondered at by thofe, that faw the experi- 
ment. Nay, wehave for curiofity fake, with 
this {pirit, preferved from further ftmking a 
portion of fifth, fo ftale, that it fhined very vi- 
vidly in the dark; in which experiment, we 
alfo aimed at difcovering, whether this refplen- 
dent quality of the decaying fith would be ei- 
ther cherifhed or impaired by the fpirit of wine, 
(whofe operations in this trial, we elfewhere 
inform you of) and it would be no very diffi- 
cult matter for us to improve, by fome ealy 
way, this balfamical virtue of fpirit of wine, tn 
cafe you fhall think it worth while. But not 
to anticipate what I may more properly men- 
tion to you elfewhere, I fhall at prefent fay no 
more touching the confervation of bodies, fince 
probably by all thefe, and fome other particu- 
lars, we may be induced to hope fo well of 
human induftry, as not to defpair, that in time That the 
fome fuch way of preferving the bodies of ¢amina” 
men, and other animals, will be found out, as eer la 
may very much facilitate and advance too, ana=snan body, : 
tomical knowledge. Neither is it only by ad-4y the ars 
vancing this, that the naturalift may promote of chirarge” 
the phyfiological part of phyfick: for fince the sheet, 
body confifts not only of firm and conftant their we 
parts,. as the bones, mufcles, heart, liver, Esc. and nature. 
but of fluid ones, as the blood, ferum, gall, 
and other juices; and fince confequently to the 
complete knowledge of the ufe of all the parts, 
we fhould inveftigate not only the ftructure 
of the folid ones, but the nature of the fluid 
ones; the naturalift may do much more-than 
hath yet been done, towards the perfecting of 
this knowledge, not only by better explicating 
what it is in general, makes bodies either con- 
fiftent or Auid, but by examining particularly, 
and efpecially in a pyrotechnical way, the na- 
ture of the feveral juices of the body, and by 
illuftrating the alterations, that thofe juices, and 
the aliments they are made of, receive in the 
{tomach, heart, liver, kidneys, and other vif- 
cera. For although a human body, being the 
moft admirable corporeal piece of workman- 
fhip of the omnifcient Architect, itis {carce to 
be hoped, but that even among the things, that _ 
happen ordinarily and regularly init, there will, 

be 
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be many, which we fhall fcarce be able to reach 
with our underftanding, much lefs to imitate 
with our hands: yet peradventure, if chymical 
experiments, and mechanical contrivances, were 
induftrioufly and judicioufly affociated by a 
naturalift profoundly fkilled in both, and would 
make it his bufinefs to explain the phanomena 
_of a human body, not only many more of 
them, than at firft one would think, might be 
made more intelligible than as yet they have 
been; but divers of them (efpecially thofe 
relating to the motions of the limbs and blood) 
might be by artificial engines (confifting as the 
pattern not only of folid, but liquid and {piri- 
tuous parts) not ill reprefented to our very 
fenfes: fince a human body it felf feems to be 
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but an engine, wherein almoft, if not more That the 
than almoft, all the a¢tions common to men “#0, 
with other animals are performed mechani- yale . 
cally. But of the difference of thefe living en- men, with 
gines from others, I may elfewhere have a fitter %¢/er ani- 
opportunity to difcourfe to you. For at pre- i: es 
fent, Pyropbilus, I have employed fo much of ene 
the little time my occafions will allow me to cally, the 
{pend upon the treatif€ I am now writing, in #4 of me- 
making out to you the ufefulnefs of natural aes of 
philofophy to the phyfiological part of phyfick, wz to phy- 
that I muft not only not profecute this fubject, //a7. 
but muft both haften to mention, and to men- 

tion the more curforily its ferviceablenefs to 

the four remaining parts of the phyfician’s 

art. 


ESSAY II. 


Offering fome Particulars relating to the Pathological | 
| part of Phyfick. 


That the ND to fay fomething in the next place 
macur alifts of pathology, that the naturalift’s know- 
ae ledge may affift the phyfician to difcover the 
ts het nature and caufes. of feveral difeafes, may ap- 
on todifeo- pear by the light of this confideration, that 
ver thena- though divers Paracelfians (taught, as they 
pir tell us, by their mafter) do but erroncouily 
dees. fappofe, that man is fo properly a microcofm, 
that of all the forts of creatures, whereof the 
macrocofm or univerfe is made up, he really 

confifts ; yet certain is it, that there are many 
productions, operations, and changes of things, 

which being as well to be met with in the 

reat, as in the little world, and divers of 

them difclofing their natures more difcernibly 

in the former, than: in the latter; the know- 

" Jedge of the nature of thofe things, as they are 
difcoverable out of man’s body, may well be 
fuppofed capable of illuftrating many things in 

man’s body, which receiving fome modifica- 

tions there from the nature of the fubject they 

belong to, pafs-under the notion of the caufes 

- or the fymptoms: of difeafes. If I were now, 
Pyropbilus, to difcourfe to you at large of this 

fubjeét, 1 think I could convince you of the truth 

of what Ihave propofed. And certainly, un- 

lefs :a sfan be (which yet I fear every one 

is not) {o: much a naturalift, as to know, how 

heat and cold; and ‘Auidity, and compactnefs, 

and fermentation, and putrefaction, and vif- 

Proveddy cofity, and coagulation, and diffolution, and 
general furch like qualities, are generated and deftroyed 
veafm. in the generality of ‘bodies, he will be often 
very much to feek,: when he is to inveftigate 
the:caufes of preternatuial accidents in ‘men’s 

bodies; whereof agreat many depend .upon 

thé prefence, or change, or vanifhing -of fome 

or. other of the enumerated qualities, in. fome 

of:the fluid or folid -fubftances that conftitute 

the body. And that the explications of a 

{kilful naturalift may add much:to what has 


hitherto commonly been taught concerning 
the nature and origin of thofe qualities in phy- 
ficians fchools, a little comparing of the vul- 
gar doctrine with thofe various phznomena, 
to be met with among natural things, that 
ought to be, and yet feem not to be, expli- 
cable by it, will eafily’manifeft to you. And 
queftionlefs itis a great advantage to have been. 
taught, by variety of experiments in other bo- 
dies, the differing ways, whereby nature fome- 
times produces the fame effects.. For fince 
we know very little 2 priori, the obfervation 
of many fuch effects, manifefting, that nature 
doth a¢tually produce them fo and fo, fuggefts 
to us feveral ways of explicating the fame 
phzenomenon, fome’ of which we fhould per- 
haps never elfe -have dreamed of. Which 
ought to be efteemed no {mall advantage to 
the phyfician; fince he, that knows but one or 
few of nature’s ways of working, and confe- 
quently is likely to ignore divers of thofe, 
whereby the propos’d difeafe (or fymptom 
of it) may be produc’d, muft fometimes 
conclude, that precifely fuch or fuch a thing 
is the determinate caufe ofit, and apply his 
method of relieving his patient accordingly ; 
‘which often proves very prejudicial to the poor 
patient, who dearly: pays for his phyfician’s not 
knowing, that the quality, that-occafions the 
diftemper, may be as probably, if not more 
rationally, deducedfrom another origin, than 
from that, which is preftumed. This will fcarce 
be doubted by-him, that knows how much more 
likely explications than thofe applauded fome 
ages fince, of divers things, that happen as well 
within as without the body, have been given 
by later naturalifts, both philofophers and 
phyficians: and how much the-theory of the 
{tone,. and: many other difeafes, that has been 
given us by thofe many phyficians, that would 
needs deduce all the phenomena of i 

om 
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from heat, cold, and other elementary quali- 
ties,is inferiour to the account given us of them 
by thofe ingenious moderns, that have applied 
to the advancement of pathology, the circu- 
lation of the blood, the motion of the chyle 
by the milky veffels to the heart, the confide- 
ration of the effeéts deducible from the pores 
of greater bodies, and the motion and figura. 
tion of the minute parts, together with fome 
of the more known chymical experiments: 
though both of thofe, and of the other helps 
mentioned juft before them, I fear men have 

By particy. hitherto been far enough from making the 

lav infian. beft ule, which I hope it will daily more and 

ces of the more appear they are capable of being put to. 


caufe of the : 2 ; 
faa ie He that has not had the curiofity to inquire 


kidneys, out, and confider the ways, whereby {tones 


may be generated out of the body, not only 
mutt be unable fatisfactorily to explicate how 
they come to be produced in the kidneys and 
in the bladder, but will, perhaps, fcarce keep 
himfelf from embracing fuch errors, becaufe 
authorized by the fuffrage of eminent phyfici- 
ans, as the knowledge I am reccommending 
would eafily proteét thern from. For we 
find divers famous, and, otherwile, Jearned 
doors, who (probably becaufe they had not 
“taken notice of any other way of hardening a 
matter, once foft, into a ftone-like confiftence) 
have believed and taught that the ftone of the 
kidneys is | aps there by flime baked by 
the heat and drynefs of the part; as a portion 
of foft clay may, by external heat, be turned 
into a brick: or tile. And accordingly they 
have, for cure, thought it fufficient to make 
ufe of ftore of remediestte moiften and cool 
the kidneys; which, though in fome bodies 
this be very coftvenient, are yet far inferiour in 
efficacy to thofe nobler medicines, that by 
{pecifick qualitits and properties are averfe to 
{uch coagulatinns as produce the ftone. But (not 
to mention what a phyfician filled in anatomy 
would object againit this theory from the nature 
of the part affected jit is not uniike,theembracers 
of chic hypotheli would not haveadquieiced init, 


if they had ‘een thofe putrefaétions out of the: 


bodies of men, which we elfewhere mentioned. 

For thofe would have informed them, that a 

liquor abounding with soa parts nay 

rot only turn wood (as I have pbferved in a 
petrifying {pring} into a kind of ftone, and 

may pive tocheefe and mofs, without fpoiling 

their priftine appéarance, a {trong hardnels and 

weight; but may alfo produce large and finely 

fhaped. ctyftalline bodies (though thofe I tried 

were much lefs hard than cryftal) in the bofom 

of the cold water. Which brings into my 

mind, thar I have divers times produced a 

The cafe d body of an almoft ftony hardnefs :in lefs than 
‘tinted half an hour, even in ar of the — 
ee by tying up in ‘a rag, about he quantity of a 
she athe oftwell and secently calcined alabafter, 
of wood, which belie thus tied u and-thrown into the 
chef, hoetotn Of a bafon full of water, did there 
rift, ®- F eedily hakden into lapideous concretion. And 
that even is the bodies of animals themfelves, 
fuch concretions tnay be generated much other- 

wile, than the hypothefis we have been fpeak- 

ing of fuppofes, may dppéear by what happens 
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to craw-fifhes, which though cold animals, 
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and living in the waters, have generated at 
certain feafons in their heads, concretions, 
which for their hard and pulverizable con- 
fittence, divers authors called /apides cancrorum, 
though in the fhops they are often, but abufive- 
ly ftyled oculi cancrorum. And fuch ftrong 
concretions are affirmed to be generated in 
thefe fifhes every year, which I the lefs fcrupled 
at, becaufe I have not found them at all times 
in the head of the fifh. And befides thefe 
and many more concretions, that had they been 
obferved by the phyficians we have been {peak - 
ing of, might eafily have kept them from ac- 
quiefcing in, and maintaining their improbable 
explication of the manner of the ftone’s nativi- 
ty; there is yet another kind of coagulation, 
which may both be added to the former, and 
perhaps alfo may ferve to recommend the ufe 
of chymical experiments, inveftigating the 
caufes of difeafes. This is made by the mixture zte or:z.» 
of exquifitely dephlegmed fpirit of fermented of Hel- 
human urine, with as exactly rettified fpirit a la 
of wine: for upon the confufion of thofe two en. 
volatile liquors in a juft proportion, they will celfus’: 
both of them, as after Lullius, experience hath Duelech, 
informed us, fuddenly coagulate into a white . oe 
mafs, which Helmont calls Offa dita, and by pirir’s t 
Y Spirit of 
which he endeavours to declare the procreation wine and 
of the Duelech. For fuppofing himfelf to have /P'** ¢f's- 
found in human urine a potential agua vite, cnole of 
or vinous fpirit, capable of being excited by a the genera- 
putrid ferment, and coagulable by the volatile ti of r# 
falc of the fame urine, if there were any volatile #™ a 
earth lurking in the liquors; that being appre- ar cap. 
hended by the uniting {pirits, and coagulated 3 & 4. 
with them both, he fuppofech theremay emerge 
from the union of thofe chree bodies, fuch an 
anomalous concretion, as he, after Parareljus, 
calls Duelech, 
Anp that a fubtile terreftrious fubftance may 
lurk undifcerned, even in limpid liquors, may 
appear not only in wine, which rejects and 
faitens to the fides of the containing vefiel, a 
tartar, abounding in-terreftrious feculency ; and 
in common urine of healthy men, which, 
though clear, at its firft emiffion into the uri- 
nal, does, after a little reft there, let fall an 
hypoftafis, or fediment, which, if diftilled be- 
fore fermentation, leaves im the bottom of the 
aacurbit an earthy fubftance, and commonly 
fome gravel: but even in rectified ipiric of 
urine it felf I have had opportunity to obferve, 
that after very long keeping, there hath fpon- 
taneoufly precipitated a feculency, copious e- 
nough in proportion to the liquor, that afford- 
ed it. Nay, in another parcel of {pirit of urine, 
that hath been kept much longer than that al- 
ready mentioned, we obferved the other day, 
that not only there was a terreftrial refidence 
fallen to the bottom of the glafs; but to the Zur ase 
fides of it, as-far as the liquor reached, there "s//r#s 
adhered a great multitude of fmall concretions 47", 
which, as ‘fdr “as ‘Appearedt by looking ON gnslijerned 
them through 'the eryital phial, to whofe in- i émpid 
fides they are'faftened, were no other than lit- Hiquert. 
tle grians of gravel, fuch as are often found 
{ticking to the infides of urinals, employed by 
calculous perfons, — - 
O 


iilay 1. 
To which we might add an experiment of 
ours, whereby we are wont almoft in a mo- 
ment, by barely mixing together a couple of 
liquors, both of them diftilled and tranfparent, 
and yet not both of them faline, to thick them 
very notably and permanently, infomuch that 
they feem not to precipitate each other; yet 
having once, for curiofity-fake, diftilled them 
with a pretty ftrong fire, I obtained a great 
quantity (as I remember, a fourth of the whole 
mixture) of a blackifh mafs, that was not only 
coagulated and dry, but even brittle. But of 
the coagulation of diftilled liquors, fuch as even 
chymifts themfelves are not wont to look upon 
as at all difpofed to coagulation, I may elfe- 
where have a better opportunity to entertain 
you, and therefore I fhall forbear to do it now. 
Anp by this way, Pyropbilus, doth Hel- 
mont, if T underftand him aright, attempt to 
make out the generation of the ftone in human 
bodies: in which theory though fome difficul- 
ties do yet keep me from acquiefcing, yet be- 
fides that, perhaps what you will meet with by 
and by (about the diftillation of the Duelech) 
may make you the lefs wonder at this explica- 


tion; befides this, I fay, granting that none _ 


of the enumerated ways of petrefcency (if I 
may fo fpeak) deferve to be looked upon as 
fatisfactory ; yet to give fo much as an account 
not very abfurd, of a difeafe fo anomalous and 
abftrufe, and hitherto fo unluckily explicated 
by phyficians, is perhaps more difficult, than 
it were to give (at leaft) a plaufible account of 
divers other diftempers. 

Anp poffibly it may be fafely enough af- 
firmed, that not only phyfiology, in its full ex- 
tent, but that handmaid to it, which is called 
, chymiftry, may not a little contribute to clear 
idl rich up the nature of both of the digeftions, and 
in explain-Of thofe deficiencies or aberrations in them, 
ing thena- which produce a great part of difeafes ; efpe- 
ture of, and cially if we allow. what, as well phyficians, as 


b ° eo e 
rm a. Spagyrifts agree in, (whether warily enough 
geftios. or not, I fhall not now difpute) viz. that what- 


ever is feparable from bodies by the fire, was, 
as a conftituent element (or principle,) pre- 
exiftent in them. 

Peruaps J need not mind you, Pyrophilus, 
that it is ufual with the meerly Galenical doc- 
tors themfelves to explicate the nature of ca- 
tatrhs,by comparing the ftomach to a feething- 
pot, and the head to an alembick, where the 
afcending vapours, being, by the coldnefs of 
the brain, condenfed into a liquor, fometimies 
diftil upon the lungs, and fometimies fall upon 
other weakened parts: in which explication 
though for divers reafons J cannot acquiefce, 
yet it may fuffice to fhew you, how little fcru- 
ple many learned men, not like to be partial 
in the cafe, would make of employing chymi- 
cal operations to illuftrate the doétrine of dif- 
eafes, And indeed, fince the hquors con- 
tained in the body abound, divers of them, 
with faline or fulphureous parts, he, that hath 
been by chymiftry taught the nature of the 
feveral forts of falts and fulphurs, and both be- 
held and confidered their various actions upan 
one another, and upon other bodies, feems to 
have a confiderable help to difcourfe ground- 
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edly of the changes and operations of the hu- 
mours, and other juices contained in the body, 
which he hath not, that hath never had /’u/cax 
for his inftruétor. He that finds, that there 
may be acid juices in the ftomach, and elfe- 
where, (as is frequently evident in the {harp 
liquors, which many ftomachs cait up) and that Preved by 
there aré alfo fulphureous falts in the body (as ie. 
is apparent in blood and urine, which abounds i ee 
with fuch:) He that knows that the ferum, vations. 
that {wims upon the blood out of the body, 
is by a gentle heat imimediately coagulable into 
4 thick whitith fubftance, not unlike a cuftard ; 
and that chymically analyzed blood yields ftore 
of volatile fulphureous, but (as far as our trials 
have hitherto informied us) no acid, faltnefs: 

He that knows, that thefe animal falts and 
fpirits may be fo powerful, that we have been 
able with fpirit of urine, or of hartfhorn, to 
make a red folution of flowers of fulphur, and 
that with fpirit of urine (though drawn with= 
out violence of fire) we have (as we elfewhere 
more particularly declare) diffolved both ina 
very gentle heat, and in avery fhort time, 
the unopened body of crude copper, fo as to 
make thereof a folution of a rich, deep, and 
even opacous blue ; and that we have done al- 
moft the like with unreétified fpirit of man’s 
blood: 

He that hath, as we have dorie, examined 
by fire (efpecially produced by the help of a 
burning-glafs) that limpid liquor, that is to be 
found in the limiphatick veffels, and hath taken 


notice of that odd confiftence, fmell, crackling, 


and other qualities difcernible in it by heat: 
He that obferves, how acid liquors lofe their 
acidity, by working upon fome bodies ; as 
when fpirit of vinegar grows almoft infipid 
upon the coral it hath corroded; and how 
thofe faline liquors, by working upon certain 
bodies, degenerate into falts of another nature, 
as we have fometinies obferved in oil of vitriol, 
working upon the fourth part of its weight of 
quickfilver, and how the contrariety of acid 
and fulphureotis falts makes them fometimes 
difarm, fometimes, after fome ebullition, pre- 
cipitate each other and fometimes unite into 
a third fubftance, of a differing nature from 
either of thofe, from whofe coalition it refults, 
as we fee in tartarum vitriolatum; and, as 1 
have obferved, in a falt, I fometimes make to 
emerge from a due proportion of oil of vitriol 
and {fpirit of urine, freed, after conjunction, 
from their aqueous moifture: And he, in a 
word, that hath carefully analyzed and made 
trials on many parts, both of the macrocofm 
and microcofm, and tieedfully applied his ex- 
periments made on the former to the illuftra- 
tion of the changes obfervable in the latter, 
fhall be likely to explicate divers particulars in 
pathology more intelligibly, than he that isa, 
ftranger to chymiftry. pe Liphar 
Anp though I am very unwilling to med« seve more 
dle with medical controverfies, and am apt nflence in 
to think, that chymifts are wont to fpeak par Ne 
fomewhat too flightingly of the humours of ¢4¢,, sic 
the human body, and allow them too little athe frp 
fhare in the production of difeafes; yet (to mates 


are, beat, 


fkip other reafons) ‘the ftrange ftories related 317 g., 
6E by 
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by Skenkcus, and other eminent phyficians; of 
the corrofivenefs of fome juices, which, re- 
jected by utine or vomits, have been able to 
boil on brafs, fret linen, and ftain filver ; to- 
gether with fome odd obfervations of this na- 
ture our felves have had opportunity to make, 
do very much incline us to believe, that the 
generality of former phyficians have afcribed 
too much to the humours, under the notign 
of their being hot and dry, cold and moift, 
or endowed with fuch other elementary qua- 
lities, and have taken a great deal too little no- 
tice of the faline (if I may fo fpeak) and ful- 
phureous properties of things. And in this 
opinion J am not 4 little confirmed by the au- 
thority of Hippocrates himfelf, both in other 
paflages, and efpecially where he fays, Non ca- 
lidum, frigidum, humidum, aut ficcum effe, quod 
magnam agendi vim babet, verum amarum 
falfam, &F dulce &F acidum, & infipidum & 
acerbum, Sc, are the things, which, though in- 
‘offenifive to the body, Whilft they duely al- 
lay each other, prove hurtful to it, and dil- 
‘temper it, when any of them comes to ferve 
it felf from the reft, and grow predominant. 
And indeed, if the juices of the body were 
more chymically examined, efpecially by a na- 
turalift, that knows the ways of 5 aoe fixed 
bodies volatile, and volatile fixed, and knows 
the power of the 6peh air in promoting the 
‘former Of thofe operations ; it is not improba- 
ble, that both many things relating to the na- 
ture Of the “humours, and to the ways of 
iweetthing, acliating, ‘and otherwife altering 
them, may be' deteéted, andthe importance of 

‘fuch difcoveries may be difcern’d. 
Obfervati- “AND perhaps it would add to the ufefultiefs 
ons gee fuch an éxarhination, if it were extended to 
rior, that tHe NOXious juices ih ‘diftempered bodies: ach 
diftends the as the rotten phlegm {pit up. by thofe whofe 
. abdomen ia ings “are difaffected ; the flimy excfetions 
she droply: voided inthe'lientery, and the liquor, that di- 
ftends the addomén in the dropfy and ‘a/cifes : 
cohcérning which (to tell you that upon the 
~by) I found, that it ‘was of a differing riatuye 
Paracente- frorn either Water or urine. Fora Paracente/is 
a ‘béing made in the abdomen of one dangeroufly 
fick of this fort of dropfy, I found, that the 
‘Tiquor would keep.‘ pretty while without pu- 
trefaction, (nor did the patient’s body, ‘when 
I afterwards faw it opened, fmell almoft at 
all, though the infide of the abdomen look’d 
well as néar as black, ‘as if it had been {pha- 
celated':) and having {teamed away fome oft, 
whilft it was pretty frefh, over a fomewhat 
flow fire, it firft coagulated into a fubftance 
like Whités of eggs, and, by a little farther 
‘evaporation, turned to fuch a glutinous fib- 
“‘fdiice,“s tradefthen are wont to call fize ; and 
‘beifig’ kept Jonger On the fire grew to be hard 
‘Tike fith-glew,' but more brittle,’ and tranfpa- 
rent enough, but with a little tinéture of a 
“ preenifh yellow; arid fome ‘of the foremen- 
_tioned liquor ‘being diftilled in a retort, did to- 
“wards the end of the opetation fo darken the 
veffel with a thick blackifh oil, as hindered 
“me from difcerning what elfe perhaps I might 
“have feén. And. I'fuppofe it may prove a ufe- 


ful inftance to the former purpofe, if I fome- 
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what circumftantially annex here what occur- 
red to me, when I was accidentally confidez- 
ing of the calculus bumanus. 

Fl avinc therefore obtained ofa {kilfullithoto- osfrvari. 
mift of my acqudintance divers fténes, which ov on che 
he had cut out of men’s bladders, I chofe ca cults 
couple of them (which weré whitifi almoft, 7°" 
of equal bignefs, and figure, which was near 
oval, and which together wéighed about two 
ounces and 4n half:) thefe with the help of a 
{trong knife I caréfully opened, to find whe- 
ther or no cithet of thém confifted of ah intire 
and uniform matter, (as moft other ftonés, and 
even fome calculi bumani do ;) and I found, that 
each of therh was made up of fevéral fhells, as 
it were fucceffivély involving oné another, like 
the titids of an onion. And fiich thells, ‘but 
more foft, and more ofa colour, we likewife 
obferved in a gréat ftohé taken a while fince 
Out of an ox’s gall, and {ent us for a prefent: 
and though all of thefe were of an almoft {tony 
hardnefs, yet that hardnefs was not ‘equal in 
them all; and in one of the ftonés we obferved 
onfe of the rinds (to 'itiake ufe of that exprefii- 
on) to be of a differing colour both from that 
Which immiediately embraced it, and from 
that which it immediately embraced: fome of 
thefe rinds equalled in thicknef$the length of 
abarley-corn, and others were fomewhat thinner. 
Though they did clofely embrace one another, 
yet they were actually feparable, as well as vifibly 
diftinguifhable. And proceeding very warily in 
the breaking one of thefe ftones, we found, 
that in the center of it there Iay a {mall and 
foft oval ftone, as it were the kernel of thofe 
ane weet fhells; and this kerntl lay fo 
loofe, that ‘with a little induftry and patience 
we picked it out of the fhell, and kept it ky 
wis 4s ‘a ratity, This done, being defirous to 
know, whethér chymical tortures would force 


“théfe‘ concrétes to a farthér confeffion of their 


nature, we caufed thein to-be finely. powdered, 
and put into a {mall bat 'ftrongly coated glatfs- 
retort, whereunto-liting a:mueh largér retort 
for a receiver, we found, that thefetwo ounces 
and half of powder, being diftilled for fome 
hours in a naked fire, afforded us, great ftore 
of volatile falt (partly -grey and partly white) 
which almoft covered-the infide of the receiver, 
and a pretty quantity of reddifh fpirit, which 


‘in the receiver itfelf foon coagulated-into falt : 


and having fevertd our veffels, we found: in 
the neck of the recéiver a very little darkith 
oil, but in the neck of the retort a, greater 
quantity of the fame aduft -oil, mcOrporated 
with a pretty quantity of Volatile falt, whofe 
{mell did really recall to my mind that peculiar 
kind of ftink, which I had fometimes takén 
notice of in the volatile falt of unfermentéd 
urine;“nor were the taftes of thefe two {alts 
unlike. The caput mortuum confifted of a 
fine, Light, rete trad powder, notunlike tlie 
fineit ae of foot; and by weighing but of fix 
drachms, informed'us, that above two thirds 
of the diftilled calculi bumani had been, as be- 
ing volatile, forced from the terreftrial parts, 
even ina clofe veffel, whereinthe caput mortuum, 
though it were left infipid’ enough, yet retained 
ftink enough to maké us think it ftill contained 

pretty 
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pretty {tore of heavy oil: as indeed, having 
put it into a crucible, and kept it a competent 
while in a ftronger fare, we found it reduced 
to about two drachms of a brittle mafs of infi- 
pid white calx, which did not flack, or fall 
afunder like lime, when it is caft into the water. 
To this example of the ufefulnefs of chy- 
miftry, to difcover the unobferved, and other- 
wife {carce difcoverable difference of the calcu- 
lus humanus from other ftones, we may ven- 
ture to add, that though fome Paracelfians do 
take too much liberty, when they crudely tell 
us, that there are arfenical, vitriolate, aluminous, 
and other mineral fubftances, generated in hu- 
man bodies, yet if they had more warily pro- 
pofed their doctrine, it would not perhaps 
appear fo abfurd, as they are wont to think it, 
who confidering only the nature of the ali- 
ments men ufually feed upon, carinot con- 
‘ceive, that fuch being but either animals or 
vegetables, can by fo gentle a heat as that of 


man’s body, (by which they fuppofe all the ; 


changes of the aliments muft be effedted,) be 
exalted to an energy like that offuch bodies, 


as are eompofed of active mineral fubftances, : 
and have fame .af them perchance acquired a - 


violence .of opsration from the fire. But -we 
{ee, that -coneretrons, fo like ftones, ¢which 


belong -to the unineral kingdom) as to pafs - 


generally for fuch, may be produced in the 
bodies mot -anly :of men but of fucking-chil- 
«yen, ‘whofe aliment is fluid milk: and it 
feems a miftake to jmagine (how many foever 
.doifo) thatrheatanuft needs be efficient of all 
the changes we matter.of our aliments may 
shappen to tundergo in ashuman holly; where 
‘there .are Strainers, and folvents, and new 
:mixtigns, sand -perhaps ferments, and divers 
sether ypowerfial agents, which by fucceffively 
“evorking upen:the .2ffumed matter, -may -fo 
fafhioniand squalify vit, .as, in dome cafes, to 
ibring-the ;more difpofed part of it to be not 
unlike even:fofiile dalts, or. other mineral fub- 
«ftanees. +A wery eminent perfon was lately 
complaining po me, that in the fits of a dif- 
temper, -whyeh valmoft: as much puzzles -her 
| phyficians;as erfelf, fhe fometimes vomits up 
fomething, fo flarp sand fretting, that, after 
it hath bprntiherthroat in its paffage, almoft 
«ike fealdipgiwater, it:doth not only ftain the 
filver ,veffels, .that received it, -but alfo work 
upon them asvif.it were a: corrofive menftruum. 
-And._ there.diedia while fince-a very intelligent 
»perfon, muchimployedin publick affairs, who 
-complained,tome, :that in the fits of the ftrange 
giftemper he laboured | under, ~-he ‘divers times 
obferved,. thatathat .part of.his pillow, which 
“his breath pafledialong, «would: by. the ftrange 
_fuliginous fteams,+which that carried off with 
- it,- be. blacked. over, ias if: it had been held in 
dame. footy -fmeker-other. 
-W Exmay:alfa:confider, ‘that: the rain-water, 
which sinuits spaflage through-a> ¥iné, or-an 


example ofaprigotk-tree,cor the} like plants.is turned-into 
juices out, of a Sweet fauit in-its paflage through thofe plants, 


the bedy. 


that bear lemons:and: barberries,. 4s tranfmu- 
ted into,aliquor-fharpenough to €orrede, not 
only; pearls but coral, /apdes cancrorum, and 
other hard. concretes,.as {pirit of vitriol would 
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Anp that fuch degeneration of innocent 
aliments fhould fometimes happen in difcom- 
pofed ' bodies, you will perhaps think the lefs 
ftrange, if you duly perpend what I lately 
mentioned of the tranfmutation-of water into 
hot and veficatory fubftances; and if thereto I 
annex, that from a fingle pound of fo common 
and temperate an ,aliment as bread, I can 
by an édly way, (and that without addition) 
obtain. many ounces of a menftruum, which 
(as trial has informed) will work more power- 
fully. upon “bodies more compact than fome 
-hard minerals, or perhaps glafs it felf, thana 
-wary .chymift would expeét to {ee aqua fortis 
-do. -“Thefethings I have mentioned, Pyrophi- 
Jus,-to intimate fome of the reafons, why I 
-think chymical experiments may be ulefully 
applied,’ to illuftrate fome things in pathology, 


_ either by imitating ‘out of the body the pro- 


-ductions of fome forts of:morbifick matter, or 
by fuch refolutions as that, which is generated 


inthe body, as may conduce to the difcovery 
of 
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of its nature. And notthatI think, as Spagy- 
rifts do, the experiments or notions of vulgar 
chymifts fufficient to explicate the whole doc- 


trine either of digeftion or difeafes: for it would © 


be very difficult for them to make out the 
manner of nutrition, or fo much as how they, 
that feed only on vegetables, fhould (to pro- 
pofe the difficulty in their own terms) have 
their blood and urine copioufly enriched with 
a volatile fulphureous falt, of which fort plants 
are not wont to yield any indiftillation. And 
much more difficult would it be for them, by 
principles peculiar to chymifts, to make out the 
propagation of hereditary difeafes: or how 
madnefs, and fome other diftempers, that do 


vulgar and not vilibly vitiate the organs of thofe functions 


true chy- 


miftry, 


The ufe of 


the know- 
ledge of 
fernenta- 
‘Son. 


of periodi- 
cal effer-- 


we fcences in 


the blood 
mir pout 
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that they pervert, fhould not only prove here- 
ditary, but lurk very many years in the in- 
heriting perfon’s body, before they begin to 
difclofe themfelves; and fometimes too, be 
tranfmitted from the grandfather to the grand- 
child, and fkip immediately the intervening 
fon. And therefore I fay again, that I pretend 
not, that vulgar chymiftry will enable a phyfi- 
cian to explicate all or moft of the pathological 
phenomena; but that true chymiftry may affift 
him to explicate divers of them, which can 
{catce be folidly explicated without it. And 
let ine add, that he, that thoroughly underftands 
the nature of ferments and fermentations, fhall 
probably be much better able than he, that 
ignores them, to give a fair account of divers 
phenomena of feveral difeafes (as well fevers as 
others) which will perhaps be never thorough- 
ly underftood, without an infight into the 
doétrine of fermentation; in order to which, 
for that and other reafons, I defigned my hifto- 
rical notes touching that fabject. 

Yer I am not fure, but there may be effer- 
vefcences, (and perhaps periodical ones) in 
the blood and other juices of the body without 
fermentation properly fo called. For there 
may be divers other ways of begetting a pre- 
ternatural heat in the blood. We often fee, 
that in coughs, when the phlegm is rotten (as 
they ipeak) that is, when its former vifcous 
texture is altered, it does no longer ftick faft 
to the veffels of the lungs, to which it obfti- 
nately adhered before. And fo at certain 
times other humours in the body, either by 
growing more fluid themfelves, or by fome 
change in the blood, whereby it becomes fitter 
to diffolve fuch humours, may fwim in, and 


be circulated with the mafs of blood, and there- 


by occafion preternatural heats ; either by 
their indifpofition to be well incorporated 
therewith; or by altering its texture; or di- 


~ fturbing the wonted motion of its minute 


parts; or by oppofing its due rarefaction, as it 
paffeth through the heat; or by obftructing 
the more flender veffels, and fo hindering the 
free circulation of the blood through them; 
perhaps alfo caufing fome extravafation, as we 
fee, that wounds and bruifes are attended 
with fome inflammation, more or lefs, of the 
part affected; or by fome other of the ways 
not now to be declared. And trial hath 
taught me, that there are liquors, in which 
the bare admixtiire of milk, oil, or other li- 


quors, nay or of cold water, will prefently 
occafion a notable heat: and I fometimes 
employ a menftruum, in which nothing but a 
little flefh being put, though no vifible ebul- 
lition enfue, there will in a few minutes be 
excited a heat intenfe enough to be trouble- 
fome to him, that holds the glafs. And yet it 
feems not neceffary, that this fhould be afcribed 
to a true fermentation, which may rather pro- 
ceed from the perturbed motion of the cor- 
pufcles of the menftruum, which being by the 
adventitious liquor or other body put out of 
their wonted motion, and into an inordinate _ 
one, there is produced in the menftruum a 
brifk confufed agitation of the {mall parts, thar 
compofe it; and in fuch an agitation (from what 
caufe foever it proceeds) the nature of heat 
feems mainly to confift. But to difpatch, I 
{carce doubt, but that if in the hiftory of dif- 
eafes, there were better notice taken of thofe 
phenomena, that agree not with the opinions 
already in requeft, as well as of thofe, that are 
thought confonant to them; and if alfo chy- 
mical trials were fkilfully varied, and judicioui- 
ly applied to this illuftrating of pathological 
phznomena, the former might be made con- 
ducing to the better explication of the latter: 
efpecially if the bufinefs were managed by a 
naturalift well verfed both in chymical experi- 
ments, and in anatomy, and the hiftory of 
difeates, without being too much addiéted ei- 
ther to the chymift’s notions, or the received 
opinions of phyficians. 

AnD as the naturalift may thus illuftrate Of the ue 
pathology as a chymift, fo may he do the like ¥ ogy 
as a zoologer ; for either the true knowledge of Lelie: 
anatomy muft be much lefs ufeful to phyfici- of aveajes. 
ans than they have hitherto believed, or elfe the 
difcoveries made by recent anatomifts of the 
Afellian, Pecquetian, and Bartholinian veffels, 
by either overthrowing the received doétrine of 
digeftions, (from whofe aberrations many dif- 
eafes {pring) or at leaft by making divers .dif- 
coveries in relation to the oeconomy of digef- 
tions unknown to the ancients, muit probably 
contribute much to the clearing up of divers 
pathological difficulties in the explication of 
fome diteafes; befides that the very liberty of 
making thofe experiments in live beatts, 
which are not to be made but in living creatures, 
nor are allowable to be made in living men, 
may enable a zoologift, by giving us a clearer 
account of divers parts of the body, to deter- 
mine divers pathological difficulties fpringing 
from either our ignorance or miftakes of the 
ufe of thofe parts, as by the formerly mention- 
ed experiment of the exfection of a live dog’s 
{pleen, and a watchful obfervation of all the 
difeafes upon that account, befalling him and 
other dogs fo ferved; much light perhaps may 
be given to the doétrine of the ufe of the fpleen, 
together with the difeafes fuppofed to depend 
upon that part, which I fear is hitherto (to the 
no {mall prejudice of the fick) by few phy- 
ficians throughly underftood, and by many 
unhappily enough miftaken. :. 

AND here we, may reprefent unto you, -Py- 
ropbilus, that not only the diffeétions of 
found beafts may affift the phyfician to dif- 


COver 


Hel- 
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cover the like parts.of a human body, but 
the diffections of morbid beafts may fome- 
times illuftrate the doétrine of the'caufes and 
feats of difeafes. or that this part of patho- 
logy has been very much improved by the 
diligence of modern phyficians, by diffecting 
the bodiesof men killed by difeafes, we might 
be juftly accufed of want of curiofity, or grati- 
tude, if we did not thankfully acknowledge: 
for indeed much of that improvement of phy-= 
fick, (for which the antients, were they now 
alive, might‘envy our new phyficians) may, 
in my poor opinion, be afcribed to their in- 
duftrious ferutiny of the feat and effects of the 
peccant matter of difeafes in the bodies of 
thofe that have been deftroyed by them. 

AnD that the inftructions deducible from 
fuch obfervations may be either increafed or 
illuftrated by the like obfervations made.in the 
bodies of beafts, we have been inclined to 
think, partly by the having chymically analy- 
zed (as they phrafe it) the blood of divers 
brutes, as fheep, deer, &c. and found its 
phlegm, fpirit, falt, and oil, very like that 
of human blodd; and partly, by our having 
obferved in the bodies of feveral brutes, (not 
excepting fifhes) worms, impofthumes, and the 
like, fome of which feemed manifeftly to 
{pring from fuch caufes, as are wont to produce 
refernbling diftempers in men. And if the acute 
Helmont had been a more diligent diffector of 


mont's er-beafts, he would perchance have efcaped the 
ror refutedserror he after others run into ¢and into which 


that the 
floneis a 


his authority hath tempted others to run) when 


difeafe pe- he affirmed, that the ftone was a difeafe pecu- 


cub az to 
WGI. 


liar to men; for that in the bodies of beatts, 
efpecially very old ones, ftones are fometimes 
to be found, not only feveral butchers have 
affured me, but you may gather partly from 
that taken out of an ox’s gall, which I have 
formerly mentioned, which ‘was about the 
bignefs of a walnut, but principally from 
what I elfewhere delivered on purpofe to dif- 
prove that fond affertion. And greater leifure 
may, upon another occafion, ' invite us to men- 
tion fome pathological obfervaticns made in 
difeafed beaits, by which (were we not will- 
ing to haften) we might now , perhaps much 
confirm what we have propofed touching the 
poffibility of illuftrating, by fuch obfervations, 
the nature of fome of the difeafes incident to 
human bodies. 

Awnp here we may alfo confider, that there 
are divers explications of particular difeafes, or 
troublefome accidents propofed by phyficians, 
efpecially fince the difcovery of the blood’s 
circulation, wherein the compreffion, obftruc- 
tion, or irritation of fome nerve, or the dif- 
tenfion of fome vein by too much blood, or 
fome hindrance of the free paffage of the blood 
through this or that particular veffel, is affign- 
ed for the caufe of this or that difeafe or fymp- 
tom. Now in divers of thefe cafes the liberty 
lately mentioned, that a fhilful diffector may 
take in beafts, to open the body or limbs, to 
make ligatures {trong or weak on the veffels, 
or other inward parts, as occafion fhall require, 
to leave them there as long as he pleafeth, to 
prick, or apply fharp liquors to any nervous or 
wy ol. | 
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membranous part, and whenever he thinks con- 
venient, to diffeét the animal again, ta ob- 
ferve what change his experiment hath pro- 
duced there: fuch a liberty, I fay, which is not 
to be taken in human bodies, may in fome 
cafe either confirm or confute the theories pro 
pofed, and fo put an end to divers pathological 
controverfies, and perhaps too occafion the dif 
covery of the true genuine caufes of the phano- 
mena difputed of, or of others really as abftrufe. 
To this Jet me add; that there is a whole 
claffis of difeafes to be met within phyficians 
books, which proceed not originally from any 
internal diftemper of the patient, but are pro- 
duced by fome exteriour poifon, and are there+ 
fore wont tobe called by doctors, morli a ve- 
meno orti, to the more accurate knowledge of 
divers of which difeafes experiments made on - 
brutes may not alittle conduce. For though 
I deny not, that fome things may‘be poifonous 
to man, that are not fo to fome beafts; arid 
on the contrary (as we have more than once 
given to a dog, without much harming him, 
fuch aquantity of opium, as would probably 
have fufficed to have killed fevéral men) yet the 


_Sreater number of poifons being fuch both to 


‘man and brutes, the liberty of exhibiting them, 
-when, and in what manner we pleafe, to thefe 
(which we dare not do te him). allows us great 
Opportunities of obferving their manner of o+ 
peration and inveftigating their nature, as our~ 
felves have tried, and that fometimes with 
titiexpected ‘events (as when lately a cat ran 


.mad, fo that her keeper was fain to- kill her) 


upon a large dofe of opium which we caufed 
to be given her. 

Awnp on this occafion I fhall not {cruple to 

tranfcribe one obfervation out of a difcourfe, 
I fome yeaks fince writ to a friend, about the 
turning: poifons into medicines, becaufe that 
treatife Iam like, for certain reafons, to fup- 
-pref$: the words, as I there find them, are 
thefe. 

‘ Berore [take leave of vipers (or adders, ziat the 
‘as fome will have thofe, that here in England venom of 
‘ commonly pafs for vipers) it will not be ™?és % 

. . : . adders cons 
* impertinent totell you, that it may be juftly jo. 1. Ay 
¢ doubted; whether they be to be reckoned 72 the raze 
‘ amongft poifonous creatures, in fuch a fenfe 474 fury; 
‘ as thofé other venomous creatures, who ge 
¢ have in them a conftant, and, if I may fo,,7 ° 4, 
¢ fpeak, grofs and tangible poifon; for it any parr of 
¢ may be fuppofed, that the venom of, vipers ie di 
© confifts chiefly in the rage and fury, where- i As i ei , 
¢ with they bite, and not in any part of the 4 mortal 
© body, which hath at all times a mortal pro- property. 
¢ perty: thus the madnefs of a dog makes his 
¢ teeth poifonous, which before were not fo. 
¢ And authors of good repute fupply us with 
¢ inftances of hurts, inthemfelves free from dan- 
‘ ger, that have been made’fatal by a venom 
‘ created by the fiercenefs of the enraged 
‘ (though not otherwife pojfonous) creatures 
¢ that inflicted them. And Saccius, if I mit 
‘ take not, in his treatife de venenis, tells us 
¢ a memorable ftory (whereof he affirms him- 
¢ felf to have been an eye-witnels) of a man, 
¢ who was killed within three days, by a flight 
¢ hurt received in his left-hand, from an enraged 
6 F © dunghill- 
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¢ dunghill-cock; and that no parts ef the viper 
© have any conftant inherent poifon in them, 
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I have been induced to fufpeét upon this ex- 
periment, that diffecting fome live vipers, 
there came in accidentally a ftrange dog, ta 
whom I gave the head, tail, and gall, (which 
are the parts fuppofed to contain the poifon) 
6f one of them, and the head and-gall of ano- 
ther, wrapt up in meaty after which I locked 
the little dog up in my own chamber, and 
watched him; but found not, that he was 
fick, or offered to vomit at all, but only lap- 
ped up greedily fome drink, which he efpied 
in the room: nor was he alone very jocund, 
for divers hours that I kept him in, but 
liked his entertainment fo well, that he would 
afterwards, when he met me in the {treet, 
leave thofe, that kept him, to fawn on and 
follow me. And having fince related this 
experiment to an inquifitive friend of mine, 
he affured me, that to fatisfy himfelf further 
in this particular, he gave toa dog adozen 
heads and galls of vipers, without finding 
them to produce in him any mifchievous 
fymptom. To which I fhall add; that the 
old man you know, that makes viper-wine, 
does it (as himfelf tells me) by leaving the 
whole vipers, if they be not very great, per 
haps for fome months, without taking out 
the galls, or feparating any other part from 
them in the wine, till it hath diffolved as 
much of it as it can. 

¢ Awp though it may feem fomewhat im- 
proper, whilft we are difcourfing of poifons, 
to infift on a remedy againft them; yet the 
mention of vipers recalling into my mind a 
memorable experiment, which I tried againft 
the biting of vipers, I fhall chufe rather to 
decline im diétates of method, than thofe 
of charity, which forbids me to fupprefs a 
remedy,that may pofibly refcue from fudden 
death a perfon or other fit to live, or un- 
prepared to die; becaufe it does not ftriélly 
belong to the theme, wheretoit is referred. 
The remedy then is this, that as foon as ever 
a man is bitten, (for if the poifon have had 
time enough to diffufe it felf, and gain the 
mafs of blood, I doubt the experiment will 
fearce fucceed) a hot iron be held as near 
the place, as the patient can poffibly endure, 
till it have, as they fpeak, drawn outall the 
venom: which eye-witneffes affure me (for 
I have not yet feen that my felf) will fome- 
times adhere like a yellowith {pat to the fur- 
face of the iron. But being upon competent 
grounds fatisfied of the experiment, £0 con 
vince aphyfician, that miftrufted ir; I Jaft 
fummer hired a man (who doubted it as little 
as 1) to fuffer himfelf to be bitten by a viper; 
and having in the phyfician’s houfe and 
prefence picked out of a good number of 
them, one of the blackeft I could find (thofe 
of that colour being fuppofed the moft mif- 
chievous) and commanded the fellow to pro- 
yoke and anger it, (which to my wonder he 


< did, a pretty while before the beaft would 


fatten on him ;) at length being by his very 


rude handling thoroughly eéxafperated, it by 


bit him with great fury, as it feemed: for 


= 


« immediately his hand began to fwell, an¢ 
¢ the injured part was grown tumid, before we 
could take from the fire, which was hard by, 
a knife, that lay heating there, and having 
applied it as near as he could fuffer it, for 
about ten or twelve minutes, we found, that 
the fwelling, though it decreafed not, did not 
fpread, and the man glad of his money, with+ 
out farther ceremony, went about his affairs, 
and told mefince, that though the tumour 
continued a while, he had no other incon- 
venience attending it, and hath divers times 
got money by repeating the experiment ; 
though otherwife, by the cafual bitings of 
vipers, he hath been much diftreft, and his 
wife almoft: killed.’ 
But, Pyrophilus, to return to the experi- 
ments of poifons made on beafts, we coyld 
with phyficians were more diligent to make 
trials of them, not only by giving beafts pot- 
fons at the mouth, but alfo by making exter: 
nal applications of them, efpecially in thofe ofexrernal 
parts, where the velfels,that convey blood, more #?p/icarion 
approach the furface of the body, and alfo h o peljons, 
dexteroully wounding determipate veins or “ie big 
inftruments dipt in poifons (efpecially moilt the veivts of 
or liquid ‘ones) that being carried by the cire 2¢a/s- 
culated blood to the heart and heat, it may 
be found, whether their ‘ftrength be that way 
more uninfringed, and their operation more 
fpeedy (or otherwife differing) than if they 
were taken in atthe mouth, For I remembex 
{ober travellers have fhewed me fome Indian 
poifons, whofe noxious efficacy they afirmed 
to be, by great intervals of time, differingly 
mortal, accarding as the flight hurt made by 
the points of arrows, infected with, them, did 
open a capillary or larger vein, and were ine 
fliéted on a part more or Jefs diftant from the 
heart; but having not yet made any trial of 
this my felf, I dare not build upon it. Yet J 
find, that the formerly commended O/earius, 
in. his travels into Mu/couy and Perfia, takes ¥iy2z¢ de 
notice of a venomous infect in Perfia, which "=" | 
the natives call Eneureck, and which he (how |, nets 
juftly I know not) malges to be a kind of Ta’ 
rantula, becaufe it is, as that creature, in shape 
almott like a {pider, and fpeckled, though of 
twice the bignefs of a thumb: his infect (fays 
he) inftead of ftinging or biting, lets his venom 
fall in form of a drop of water, which imme- 
diately produces infufferable pains in the part 
to which it faftens ; and fyddenly penetrating 
as far as to the ftomach, fends up vapours to 
the head, which fends again (to ufe his ex- 
preffion) fo profound a fleep to all the patient’s 
limbs, that itis impoffible to awaken him, but 
by one only remedy, which is to cruth one of 
thefe creatures upon the hurt, whence he ab- 
ftraéts all the poifon. Some horrid and unufual 
fymptoms of this yenom, which yet agrec not 
fo well with thofe, that are wont to be produ- 
ced in perfons birten by Tarantula’s, our au- 
thor proceeds to mention; and furnifhes us 
with a proofof what we were lately Jaying, 
when we told you, thar fome things were por 
fonous to men, which were not to iome bealts 5 
adding, as an admirable fingularity, that 
the fheep of thofe parta do mot only eat et 
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Effay 2. 
fatal infeéts, but feek for them. I know alfp; 
by fad experience in my felf, what an outward 
4pplication even of cagthandes can da; for 
having oceafion to have a large blifter drawn 
on my neck, the chinurgean | employed, un- 
known to me, made ufe of cantharides, among 
other ingredients of his veficating plaitter, 
which, a few hours after I bad taken it, waken- 
ed me with exceflive torment, to which it put 
me about the neck of my bladder, fo that I 
apprehended it might proceed from fome ftone 
unable to get out ; of which fudden and fen- 
fible pain, after I had a while in vain conjec- 
tured, what might be the caufe, I at length 
fufpected that, which was indeed the true one; 
and having fent for the chirurgeon, he con- 
feffed to me; upon my demand, that he had 
put fome cantharfdes in his plaifter,not thinking 
it would have had fuch an operation: where- 
upon I foon relieved my felf, by drinking-new 
milk very well fweetened with fugar-candy. 


POSTSCRIPT. 


O enable you, Pyrophilus, to gratify thofe 

| inquifitive perfons,that have heard fome, 
and yet but an imperfedt report, of a much 
feifed experiinent, that was fome years ago 
devifed at Oxford, and fince tried in other pla- 
ées before very illuftrious fpectators ; I am 
content to take the occafion. afforded me, by 
what was in the foregoing effay. lately men- 


tioned concersing the application of poifons,, 


to inform ‘you, that a pretty while after the 
writing of that effay, I nappens to have fome 
difcourfe about matters of the like nature, with 
thofe excellent mathematicians, Dr. 7. Wilkins, 
and Mr. Chriftapher Wren; at which the latter 
ef thofe virtuofi told us, that he thought he 
could eafily contrive a way to canvey any h- 
quid poifon immediately into the mafs of blood. 
Whereupon our knowledge of his extraordiz 


distely into nary fagaeity making us very defirqus to try 
ne eee of what he propofed; I provided a large dag, on 
90 Cry 


which he made his experiment in the prefence, 
and with the affiftance of fome eminent phy= 
ficians, and other learned men. His way 
(which is much better learned by fight than 
relation) was briefly this: firft, to make a fmall 
and opportune incifion over that part of the 
hind-leg, where the larger vefiels, that .carry 
the blocd, are moft eafy to be taken hold of: 
then to make a ligature upon thofe veffels, and 
to apply a certain {mall plate of brafs (af above 
half an inch leng, and about a quarter of an 
inch broad, whofe fides were bending inwards) 
almoft of the fhape and bignefs of the nail of 
4 man’s thumb, but fomewhat longer. This 
plate had four little holes in the fides, near the 


corners, that, by threads paffed through them, 


it might be well faftened to the veffel. And 
in the fame little plate there was alfo left an a- 
perture, or fomewhat large flit, parallel to the 
fides of it, and almoft as long as the plate, that 
the vein might be there expofed to the lancet, 
and kept from ftarting afide. ‘This plate be- 
ing well faftened on, he made a flit along the 
vein, frem the ligature towards the heart, 
great eneugh to put jn at it the flender pipe 
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ofa fyzinge, hy which I had propefhd. to have 

injected a warm folution of opium in fick, that 

the effect of our experiment mighs be the more 

quick and manifeft. And accordingly our dex- 

trou$ expeninenter having fyrmounted the 

difficulties, which the tortured dop’s yviolcar, 
firugglings interpofed, conxeyed a {mall dof 

of the fohition or tin@ure into. the opened yel- 

fel, whereby, gettiag into, the mals of blood 

(fome quantity of which, it is hard to avoid 

fhedding in the operation) it was quickly, by 
the circular motion of that, carried to the brain, 

and other parts of the body. So that we had 
fcaree untied the dog (whofe four feet it had 
been requifite to faften very ftrongly to the 
four corners of the table) before the opium be- 

gan to difclofe its narcotick quality; and. al- 
moft as foon as he was upon his feet, he began 
to nod with his head, and faulter and reel in 
his- pace, and prefently after appeared fo ftu- 
pified, that there were wagers offered his life 
could nor be faveil. But: , chit, was willige 
to referve him for further ebfervation, cauféd 
him to be whipped up and down a neighbour- 
ing garden, whereby being kepp awake and in 
motion, after fome time hs began to come to 
himitlt again, and being led home, and care- 
fully tended, he not only necowered, but began 
to grow fat fo manifeftly, that it was admired: 

but Icould not lang obferve, haw: it fared with 

hum ; for thig experiment, and fome other 

trials | made upos him, having made him fa- 
mous, he was {oon after ftolen away from me. 

Succeeding attempts infarmed us, that the plate 
was not necefiaty, if the finger were fkilfully 
employed to fyppart the velitl to be opened; 
and that a flender quill, faftened to a bladder, 
cgntaining the matter to be injected, was fome- 
what more canyenient than a {yringe ; as alfo, 
that this natwithftanding, unlefs the dog were 
pretty big, and lean, that the veffels might bo 
large enough and eafily atcoffible, che experi- 
ment would not eafily fucceed. The inventor 
of it afterwards practifed ir in the prefence af 
that moft learned noble man, the Marquis of 
Dorchefer, and found, that a moderate defe of 
the infufian of cracus metallorum did not much 
mave the dog,ta whom it was given : but once 
that he injeéted a large dofe (about two ounces 
or more) it wrought fa foan, and fo xialently 
tpon a frefh one, that within a few hours af- 


ter, he vomited up life and all, upon the firaw, . 


whereon they had laid him. I afterwards, wifhy 
ed, that not only fame vehemently warking 
drugs, but their appropriated antidotes, (or elie 
powerful liquid cordials) and alfa fame altering 
medicines, might be in a plentiful dofe injected. 
And in diureticks a very ingenious anatomift 
and phyfician told me, he fried it with yery 
good fuccefs. I likewife propofed, that if ic 
could be done, without either tag much dan; 
ger or cruelty, tral might he made upon fome 
human bodies, efpecially thofe of malefacters, 
And fome months after, a fazeien ambaflador, 
a curious perfon, at that me refiding in Low 
doz, did me the honour to wifit'me, and im- 
formed me, that he had caufed trial te he made 
with infufion of crocus *etellerum; upon’ an in- 
ferour demeftick of his; that deferved. to have 
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been hanged ; but that the fellow, as foon as 
ever the injeCtion began to be made, did (et- 
ther really or craftily) fall into a fwoon, where- 
by being unwilling to profecute fo hazardous 
an experiment, they defifted ; without feeing 
any other effect of it, fave, that rt was told 
the ambaflador, that it wrought once down- 
ward with him, which yet: might, perhaps, be 
occafioned for fear or anguifh. But the trials 
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of a very dextrous phyfician of my acquain- 
tance, in human bodies, will perhaps, when 
I fhall have received a more circumftantial ac- 
count of them, be not unwelcome to you. And 
in dogs, you may poffibly, from our own ob- 
{ervations, receive a further account of an ex- 
periment ; of which, I now chiefly defigned 
but to relate to you the rife and firft at- 
tempts. 


ESSAY II. 


Containing fome particulars relating to the Semetotical 


part of Phyfick. 


WAHE femeiotical part of the phyfician’s art 
feems capable of the leaft improvement 
by natural philofophy. In which yet, firft the 
naturalift may, by illuftrating the anatomical 
and pathological parts, affift the phyfician to 
make more certain conjectures from the figns 
he difcovers of the conftitution and diftempers 
of his patient. For you will eafily believe, that, 
ceteris paribus, he, thatbetter knows the nature 
of the parts and juices of the body, will be bet- 
ter able to conjecture at the events of difeafes, 
than he that is lefS fkilled in them. And fe- 
That the condly, the naturalift by improvmg the thera- 
improve. peutical, may at leaft much change and alter 
ment of the the prognoftieks of the duration, ferocity, and 
geste “event of difeafes. For, Pyropbilus, it would 
wirerthe be confidered, that the predictions hitherto cur- 
prognofticks rent in authors, and commonly made by phy- 
Ms Eas ficians, fuppofe the ufe of the received reme- 
Hise dies, and the dogmatical method of phyfick ; 
phyfick. but if there were difcovered fuch generous and 
commanding medicines, as, by powerfully af- 
fifting nature, or nimbly profcribing the mor- 
bifick matter, that doth either produce, or 
(though produced by them) cherifh fickneffes, 
might enable nature to hinder the difeafe from 
continuing its courfe, and acting almoft all the 
fcenes of its tragedy in the body; phyficians 
need not, in acute difeafes, wait fo often for a 
crifis to inftruét their prognofticks ; and the 
threatening fymptoms of chronical diftempers 

would often prove falfe prophets. 
Aninfiame To iluftrate this but with a not ignoble 
torhat pwr-inftance, give me leave to tell you, that when 
Ld * that Peruvian bark, that now begins to be 
jt, fomewhat taken notice of, under the name of 
the Jefuits powder, had fcarce been fo much 
as heard of in this part of Europe, I went to 
vifit a virtuofo, who had been for fome months 
afflicted with a quartan ague, fo violent and 
ftubborn, that it had fruftrated the fill, and 
almoft tired the endeavours of the moft emi- 
nent doétors of this nation; of one of which, 
who was then accidentally with his learned 
patient, I inquired how my friend did, and 
was anfwered, that he hoped he would recover, 
when the feafon would give him leave ; but in 
the winter he knew no quartans cured, Yet 


the gentleman acquainting me with his having 
procured fome of the American bark againft 
agues, which we mentioned in a former eflay, 
and I (after having tafted and confidered it) 
having. encouraged him, as I have others, to 
make trial of it, as the ftrange effects I have 
obferved of it have divers times invited me to 
do; the candid and learned dotter not only 
cppofed not my perfuafions, but added his 
own to them. And my friend taking two 
dofes of this powdered bark, though it were 
at the unhopeful feafon of the year (the winter 
folftice) and though he fcarce found any fenfi- 
ble operation (unlefs a little by fweat) of the 
Peruvian medicine, had by the firft dofe his 
fit very much leffened, and by the fecond quite 
removed. And though through fome irregu- 
larities of diet (to which that keen appetite, 
like that of recovering perfons, which I have 
obferved this powder to be wont to produce, 
tempted him) he did, as I then foretold him 
he would, after miffing eight or ten fits, re- 
lapfe ; yet by the repeated ufe of the fame re- 
medy, he again recovered, and, hath continued 
fo ever fince. Having alfo lately perfuaded the 
ufe of the fame medicine, in the fame difeafe, 
to one of the greateft ladies in this nation, 
fhe told me the other day, that it immediately, 
and in unlikely weather, freed her from thofe 
fits, from whence fhe defpaired to be delivered 
till the fpring. Having likewife fent fome of 
it to a couple of gentlemen, fick of the like 
malady, I had word brought me, that one had 
miffed his fits for a month, though in the midft 
of winter ; and the other was by the firft dofe 
cured, and continues fo, And divers eminent 
phyficians, to whom I have commended the 
fpecifick, have ufed it with fuch fuccefs, that 
one of the fevereft of them, though he had for- 
merly defpifed it, confeffed to me, that in a 
fhort time he tried it upon eight or nine feve- 
ral perfons, without finding it to fail in any, 
though one of them efpecially were, before he 
was called, judged irrecoverable ; the obftinate 
quartan being complicated with other almoft 
as dangerous diftempers. And I confefs I 
fomewhat wonder, that men have not the cu- 
riofity to try the efficacy of this powerful bark 
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in other difeafes than agues; it being highly the urine, made by the fame patient at feveral 
probable, that a medicine, capable to prevail times, before, in, and after fome notable al- 
fo ftrongly againft fo obftinate a difeafe as a_ teration in his body, divers things (efpecially 
quartan, (wherein moft commonly divers of in fevers, and other acute difeafes) relating to 
the confiderable parts of the body are much af- the ftate of it, may be difcovered, efpecially 
fected) cannot be ufelefS to feveral other dif- if thereto be added a fkilful and fealon able 
tempers. I deny not, that thofe, that have chymical examen of the other excrements, and 
taken this powder, have divers of them, after vitiated fubftances of the patient’s body. 
having miffed fix or feven fits, relapfedinto You will perchance expect, Pyrophilus, 
them, (as it likewife happened to one of the that on this occafion I fhould handle that con- 
gentlemen I fent it to) yet (as I have elfewhere troverfy, which is fo hotly agitated betwixt the 
told you) it is much, and more than any com- Paracelfians and their adverfaries, concerning 
mon remedy does, to ftop the fit fo long. Nor the curablenefs of all difeafes: but, for aught I 
is it a {mall matter to be able to give the pa- can perceive, the difference betwixt the more 
tient fo much breathing time, and allow the fober men of both parties is more about 
phyfician the opportunity of imploying other words than things, and might be reduced to a 
remedies. And the relapfes we fpeak of, are much lefs diftance, if men could but calmly 
commonly cured by the fame powder; and confider, that it is one thing to difpute, whe- zp 
we have known them prevented, when the ther all difeafes be curable, and another, whe-=though no 
medicine hath been adminiftred, not by unfkil- ther all perfons be recoverable? For a difeafe “/e4/e 
ful perfons, but by a prudent phyfician, who may be called incurable, either in its own nal 
knows how to affift it, by opening and gently ture, or by accident; that is, either becaufe ey 
purging phyfick. Wherefore that, which I fucha difeafe is not to be cured in any patient, 4/ea/e 
fhould be moft gladly fatisfied of about this re- or that it is fo circumftantiated in this or that 2 “able 
medy, is, whether or no it do indeed, either patient, as not to be naturally curable in him. fate 
profcribe the morbifick matter, or fo alter its Now this diftinctly and duly confidered may 
texture as to make it harmlefs; or elfe, whether - conduce much to reconcile the two opinions, 
‘nd in it doth fecretly leave fuch noxious impreffions if not the parties that maintain them; for nei- 
Riverius’s upon the fpleen, guts, or fome other important ther would a fober Paracelfian affirm, (though 
Febrifu- ", part, as may fhorten life, by producing in pro- Paracelfus himfelf doth fomewhere feem to do 
gum, on cefs of time, either the fcurvy, or the dropfy, fo,) that every difeafe is curable in every patient, 
of the or fome other formidable difeafe. But becaufe there being fome palfies, gouts, or blindneffes, 
King's- the refolution of this doubt muft be a work of or the like, fo obftinate, that (efpecially 1f they 
evil time, we muft at prefent refer it to future ob- are born with a man, or inherited from his 
fervation: and therefore fhall now fubjoin, that parents) thetone of fome neceffary or confider- 
Riverius if the famous Riverius have not, in his learned able part of the body being thereby rather .a- 
inobfervar, oblervations, flattered his own febrifugum, bolifhed, than barely vitiated, it were a folly 
whatever he refolved touching this Indian bark, to promife recovery to duch. a patient. And 
there will not want a fafe remedy, which may on the other fide, a moderate Galenift, that is 
allow phyficians to make more chearful pre- not unacquainted with the difcoveries, which 
diétions about the laftingnefs and event of thefe latter ages have made of the power of na- 
quartans, than have hitherto been ufual. ture and art, will not be forward to pronounce 
How painful and ftubborn a difeafe the (as others do, and as the Paracelfians tax the 
King?s-evil is wont to prove, is {carce more Galenifts too indifcriminately for doing,) that 
known, than that it is feldom cured withouta the gout, (for inftance) the dropfy, the dead 
tedious courfe of phyfick: and yet by the herb palfy, and the ftone, are difeafes univerfally 
mentioned in one of the former effays, the incurable; fince in the writings of Eraftus, and 
7 young gentleman there fpoken of was cured in the obfervations of Schenckius, and others, 
Vide infra,in a fhort time, and with little or no pain or there are inftances recorded of fome cures per- 
c. 9. trouble, And that thefe are not the only dif- formed of the dropfy, and one or two more 
eafes, in which obfervations, tending to our of thofe ftubborn difeafes, even by Galenical 
prefent purpofe, may be made, the following remedies. | 
part of this treatife will afford you opportunity Bur, Pyropbilus, though we cannot but zp.) 5, 
to obferve. difapprove the vain-glorious boafts of Paracel- hope of 
I Micut add, Pyropbilus, that I was lately fus himfelf, and fome of his followers, who, 7g 
vifited by an ancient chymift, enobled by for all that, lived no longer than other men 587000" 
divers eminent cures, who promifeth to me an yet I think mankind owes fomething to the ordinary 
experiment of making very unufual, and yet chymifts, for having put fome men in hope of hath en- 
rational prediétions in fome abftrufe difeafes, doing greater cures than have been formerly s#g¢4 4” 
by a peculiar way of examining the patient's afpired to, or even thought poffible, and there- oe ae 
urine. But becaufe fome chymifts have writ- by engage them to make trials and attempts rablet,iats. 
ten extravagantly enough upon a like fubject, in order thereunto. For not only before men 
and becaufe I have not yet made or feen the were awakened and excited by the many 
experiment of it my felf, I dare not yet give promifes and fome ‘great cures of Arnoldus de 
this new method of foretelling, for an inftance Villanova, Paracelfus, Rulandus, Severinus, 
of the ufefulnefs of natural philofophy to the and Hedmont, many phylicians were wont to 
fomeiotical part of phyfick. Though I dare be too forward to pronounce men, troubled 
not deny but by precipitations, and fome other with fuch and fuch difeafes, incurable, and 
ways, not yet vulgarly practifed, of examining rather detract from nature and art, than con- 
Vou. 1. ; 6G fefs 
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fefs, that thofe two could do what ordinary 
phyfick could not; but even now, I fear, 
there are but too many, who, though they will 
not openly affirm, that fuch and fuch difeafes 
are abfolutely incurable, yet if a particular 
patient, troubled with any of them, be pre- 
fented, they will be very apt to undervalue 
(at leaft) if not deride thofe, that fhall attempt 
and hope to cure him. 

Awp I am apt to think, that many a patient 
hath been fuffered to die, whofe life might have 
been faved, if phyficians would have but 
thought it poffible to fave it. And therefore 
I think it were no ill piece of fervice to man- 
kind, if a fevere collection were made of the 
cures of fuch perions, as have recovered of hav- 
ing been judged irrecoverable by the doctors ; 
that men might no longer excufe their own 
ignorance by the impotency of nature, and 
bear the world in hand, as if the art of phyfick, 
and their fkill, were of the fame extent. And 
the cures, that feem performed by nature her 
felf, need not be left out of fuch a collection: 
for ftill they fhew what is poffible to be done 
by natural means, to evacuate the morbifick 
matter, or alter its nature (how dangerous 
foever it is grown,) or how far the tone of a 
part, or f{trength of the body may be vitiated 
or impaired, and yet be capable of fome refti- 

Examples tution. And fuch an obfervation I received 


of fome un- 0 need Mian : 
sheBed from our moft experienced Harvey, when, ha 


acutis morbis fallaces magis notas effe & falutis 
€S mortis: ‘ Nor may we be ignorant, that in 
‘ acute difeafes, the notes of life or death are 
‘ more fallacious:’ But even Hippocrates him- 
felf, who was fo fkilful in prognofticks, con- 
feffes, that Morborum acutorum non in totum 
cerle funt prenunciationes neque falutis neque 
mortis: whence the French have a proverbial 
faying, that J/ vaut mieux eftre condamné par 
les medicins, que par le prevoft des marefchaux ; 
as ifin Englifh we fhould fay, ° it is better to 
‘“¢ be condemned to die by the doctor, than by 
“© the judge.”’ And even in chronical difeafes, 
where events are wont much better to anfwer 
phyficians predictions, there are fometimes fuch 
cures performed, as may encourage human 
induftry, and keep a fick man’s friends from 
forfaking the cure of him, till life it felf hath 
unqueitionably forfaken him. For not only 
it hath been not unfrequently feen, that divers 
perfons, who have been given over by fome 
phyficians, have been cured by others, per- 
chance rather more lucky than more fkilful; 
but thofe, that have been given over, and that 
too (fometimes rather upon the believed incura- 
blenefs of the difeafe, than the perfonal con- 
dition of the patient) even by judicious and 
experienced phyficians, if fuch as are acquainted 
but with the ordinary remedies, have been re- 
covered by the ufe of extraordinarily powerful, 
and efpecially, chymical phyfick. Of fuch 


and flrange ving confulted him about my weak eyes, he cures I have fometimes met with a few, which, Examples 
cures. told me, among other things (as a very re- becaufe I may elfewhere relate, I fhall now on- of «#es of 
markable one) that he had once a patient ly mention, on this occafion, what I have%”™** 


(whofe name and profeffion he told me, but I 
remember not) that had a confirmed cataract in 
his eye; and yet upon the ufe of phyfick, to 
which he could not afcribe fo wonderful an 
effect, that cataract was perfectly diffipated, 
and the eye reftored to its wonted function. 
Which brings into my mind another obferva- 
tion, imparted to me a while fince by that 
excellent and experienced lithotomift, Mr. 
Hollyer, who told me, that among the many 
patients fent to be cured ina great hofpital (of 
which he 1s one of the chirurgeons) there was 
a maid of about 18 years of age, who, with- 
out the lofs of motion, had fo loft the fenfe of 
feeling in the external parts of her body, that 
when he had, for trial fake, pinned her hand- 
kerchief to her bare neck, fhe went up and 
down with it fo pinned, without having any 
fenfe of what he had done to her. He added, 
that this maid having remained a great while 
in the hofpital without being cured, Dr. Har- 
vey, out of curiofity, vifited her fometimes, 
and fufpecting her ftrange diftemper to be 
chiefly uterine, and curable only by hymeneal 
excercifes, he advifed her parents (who fent her 
not thither out of poverty) to take her home, 
and provide her a hufband, by whom, in 
effect, fhe was, according to his prognoftick, 
and to many men’s wonder, cured of that 
ftrange difeafe. That in acute fickneffes 
perfons given over by the phyficians may re- 
cover, the more judicious, even of thofe 
Galenifts, that are of a defpondent temper, will 
not deny. For not only Cel/us gives us this 
fober admonition, Negque ignorare oportet in 


heard concerning the cures of cancers, per- 
formed by Dr. Harberfeld, one of the prin- 
cipal phyficians of Bobemia. And among o- 
ther relations of this kind, made me by credi- 
ble perfons, I cannot omit one, that was of a 
certain Englifh woman, of fixty and odd years 
of age, who had long lain in an hofpital in 
Zeeland, fick of a cancer in the breaft, and by 
this doétor was, with one fingle inward reme- 
dy, perfeétly cured in the {pace of three weeks. 
For this relation was made me by perfons of 
very ftri¢t veracity, the one a doctor of phy- 
fick, who was an eye-witnefs of the cure; the 
other a child of Cornelius Drebell’s, who not 
only faw the cure, but knew the woman be- 
fore, and out of charity brought her to him, 
that healed her. The fame perfons likewife 
informed me, that the chymical liquor the doc- 
tor conftantly made ufe of, does, in the dole 
of about a fpoonful or two, work fuddenly 
and nimbly enough by vomit, but hath very 
quickly ended its operation ; fo that within an 
hour or lefs, after the patient hath taken it, he 
is commonly well again, and very hungry. 
And they having prefented me fome fpoonfuls 
of this liquor, I find the tafte to be offenfive 
enough, and not unlike that of vitriol, which, 
by the tafte and emetick operation, I guefs to be, 
at leaft, its principal ingredient, however it be 
prepared. ‘The fame perfons aflured me, that 
having obtained of Dr. Harberfeld a good 
quantity of his fpecifick, they had been (in 
England, as well as elfewhere) partly eye-wit- 
neffes, and partly performers of wonderful cures 
by the help of it alone under God, in the a 

evil. 
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evil. Infomuch that an eminent gentleman of 
this nation, now alive and healthy, hath been 
cured by it, when the king’s-evil had brought 
his arm to that pafs, that the chirurgeon had 
appointed a time to cut it off. And with the 
fame liquor, only taken inwardly, they pro- 
fefs themfelves to have feen and done divers 
cures of inveterate external ulcers, whofe proud 
Hefh, upon the taking of it is wont to fall off, 
and then the ulcer begins to heal at the bot- 
tom; but of the recent effeéts of this liquor, 
we may elfewhere, perhaps, further entertain 
AsexampleYOU. That fuffufions or cataracts may, by a 
ofthe cure routual operation be cured even in a patient, 
of oz, thatthat was born with them, I formerly told you, 
skirt ,.When I related the cure done by my ingenious 
taraékin AaCquaintance, Mr. Stepkins, on a gentlewo- 
the cye. man of about eighteen years of age, that 
brought a couple of cataraéts with her into the 
And other world, And Iremember, I was fome while 
examples of fince in the company of another woman, who 
pd told me, that fhe was brought to bed of five 
es 7 children (if I much miftake not the number) 
fucceffively; of which fhe faw not any in a 
long while after, by reafon of a couple of 


fuffufions, that had many years blinded her; - 


and yet now, by the help of a Dutch oculift of 
my acquaintance, fhe fees, and reads well, and 
hath freely enjoyed the reftored ufe of her eyes 
for fome years already. 

Bur thefe are rather chirurgical, than me- 
dicinal cures ; and therefore we fhall fubjoin 
the mention of a very memorable obfervation 
of the learned Petronius, which being collated 
with that a littleabove recited from Dr. Harvey, 
they may ferve to keep each other from paft- 

Aexand, 2% for incredible: Quidam ({ays our author) 
Trajan, 4t antequam morbo Gallico afficeretur, altero o- 
Petronius culo cecus erat, fuffufione denfifima (vulgus ca- 
“2. 5. De taraftam vocat) oculum occupante, hydrargyri in- 
an - unttione 4 morbo Gallico, et a fuffufione, quod 
pud Schene.maximé mirum eft, evafit. Neque @ ratione a-~ 
kiun in ob- enum eft inunttione illa catarattas poffe diffolvi, 
fev let. cum Srequens experientia doceat preduros tumores 
| ex pituita craffa &S concreta genitos, illitu by- 
drargyri potenter diffolui. ‘ One, who before 
‘ he fell into the French pox was blind of a ca- 
* taract in one of his eyes by being anointed 
* with quick-filver, was recovered, not only 
‘ from the chief difeafe, but (which was moft 
‘ ftrange) from his cataraét. Nor is it irra- 
‘ tional, that cataracts fhould be diffolved by 
* fuch anointing; when experience teacheth, 
‘ that hard tumours clogged together of pitu- 
‘ itous matter are powerfully diffolved by 

* mercurial inunétions,’ 

I Neezp not tell you what fad prognofticks 
phyficians are wont to make of dropfies, efpe- 
cially of that fort, which they call A/cites. And 
indeed the event does but too frequently juf- 
tify their predictions, when none but ordinary 
remedies areimployed. But I remember, that 
being acquainted with an ingenious perfon, that 
was very happily cured of a dropfy, and in- 
quiring who it was, that had performed the 
cure; I was informed, that that, and a mul- 
titude of the like, had been wrought by a Ger- 
man phyfician, of whom, and of his remedy, 
I had heard much commendation in Holland, 
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where he lived. And though on divers oc- Examples 
cafions I found hima modeft man, and ac 2 te rane 
cordingly, when I afked him concerning his ¢ pais 
cures of the dropfy, he anfwered me, that he ~ 
neither did, nor would undertake to cure fo 
formidable a difeafe; yet he fcrupled not to 
tell me, that as faras he had hitherto tried, 
he had one remedy, which had not failed him, 
though he had tried it upon perfons of differing 
ages, fexes, and complexions. But of this 
{pecifick more hereafter. For, at prefent, I 
muft proceed to take notice, that as incurable 
a difeafe, as the radicated gout is thought to be, 
(efpecially in patients not very temperate ;) and 
as tedious a courfe of phyfick, as one would 
expect to be requifite to the cure of it, in cafe 
it can be cured; yet I have been feveral times 
vifited by an honeft merchant of Am/erdam, 
who was there noted for his wealth, and his 
fkill ix arte tinfforie. This man, ten or 
twelve years ago, had been for a long time fo 
tormented with the gout, both in hands and 
feet, that his fits would fometimes vex and 
confine him for a great part of the year, and 
not leave him without hard knots, as unwel-. 
come pledges of their return: but once, that 
he was tortured to a degree, that made him 
much pitied, one came and informed him of 
an empirick, who had received from a great 
chymift, who had lodged in his houfe, a fe- 
cret, with which he had already throughly 
cured many in a fhort time: whereupon fend- 
ing for this perfon, and offering him any thing 
for fome relief, the other refufed to take above 
ten crowns, which, as it feems, was the ufual 
rate for the cure, and would not receive that 
neither, until the reality of it had been evinced 
by the patient’s continuing about fix months 
well. And accordingly, with a very few do- 
fes of a certain powder and tincture, the mer- 
chant was quickly freed, not only from his 
pains, but from his gouty tophy. And though 
he indulged himfelf the drinking of Rhenifh 
wine very freely, yet he never had a fit fince, 
as himfelf affured me one morning, wherein, 
for exercife fake, he walked five or fix miles 
to give me a vifit; adding, that the man that 
cured him, dying fuddenly, never could dif- 
cover what the fecret was, wherewith fo many 
had been freed from a difeafe, that does fo often 
mock the fkill of the greateft doétors. 

I Micut, perhaps, if I had leifure, relate 
to you fome other ftrange ftories, which may 
invite you to think, that as the naturalift’s 
fkill in chymiftry, and other arts retaining to 
phyfiology, may much affift him to difcover 
more generous remedies, than are yet ufual; fo 
the knowledge of fuch remedies may, in divers 
cafes, make a happy change in the rules of 
prognofticating, what will prove the courfe and 
event of a ficknefs. But I fhall not, at pre- 
fent, particularly confider any more than one 
difeafe, namely, the ftoneinthe bladder. For 
whereas itis by moft, even of the judicious 
phyficians, unanimoufly pronounced incurable 
by phyfick in what perfon foever, if it deferve 
the name of a ftone, and be too big to be 
voided whole, the remedileffnefs of this difeafe 
may be juftly queftioned. I remember the 
famous 
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famous Monardes, treating of the feed of a 
Peruvian plant, which they call Chalchoos, 
tells us, that it is highly efteemed by the in- 


Examples habitants of the country it grows in,and afhrmed 
oes cur not only to be diuretick, and to bring away 
oe gravel, but to break the ftone in the bladder 


itfelf, if it be not too muchhardened: E7u/que 
rei (adds he) tam multa proferunt exempla, ut 
admirationem mibi pariat: * And they urge 
‘ many inftances of it even to my admiration.’ 
He tells us indeed, that he is of opinion, that 
nothing but feétion can cure the ftone of the 
bladder: Aunt tamen, faith he, illius femen 
(of the Chalchoos) tritum, ex aqua aliqua ad 
eam rem idoned fumptum, calculum in lutum 
diffoluere, quod excretum denuo concrefcit, © in 
lapideam duritiem convertitur. Adolefcentem 
vidi, cui hoc obtigiffe fcio; is cum vefice calculo 
torqueretur, idque a lithotomis, quicalculum de- 
prehenderant, intellexiffem, (8 ex fymptomatis que 
patiebatur agnofcerem; hominem, veris initio, 
ad fontem, qui a Petro nomen habet, ablegavi, 
ubi cum duos menfes hefiffet, a calculo liberatus 
redit, €F lutum omne, quod paulatim gecerat, 
denuo in lapidum fragmenta concretum in charta 
fecum retulit. ‘* Yet they fay, that the feed of 
‘ the Chalchoos, ground and taken in any pro- 
« per water, doth diffolve the ftone into a very 
¢ dirt, which being voided, doth harden a- 
¢ gain into a ftony fubftance. I faw a young 
¢ man, to whom (upon my knowledge) this 
¢ accident befel. When he was tormented 
¢ with the ftone in the bladder, which I under- 
© ftood both by the lithotomift who felt it, and 
¢ by the fymptoms which he fuffered ; I fent 
¢ him to a fountain, which takes its name from 
© St. Peter: when he had ftaid there two 
© months, he returned free from the ftone, and 
© brought home with him all the dirt, which 
© he had voided by degrees, in a paper, coagu- 
¢ lated as it were into fragments of {tone.’ 
Which paffage, I wonder fuch a writer fhould 
immediately annex to the declaration of an 
opinion, that muft appear confuted by it, to 
a reader, that confiders not fo much what is 
thought, as what is proved. 

Tue very learned and experienced Dr. Ge- 
rard Boot, of whofe fkill you, Pyrophilus, 
have found very good effect in your felf, and 
who was one of the two profeffors, that writ 
the Philofophia naturalis reformata, had a very 
famous remedy (which now he is dead, I in- 
tend, God willing, to communicate) againft 
the ftone ; and with it he told me, that he had 
very often cured that difeafe in the kidneys: 
but for the ftone in the bladder, he thought it 
impoffible to be diffolved ; which circum{tances 
I recite, that you may the more readily believe 
what he told mea little before his death ; name- 
ly, that he had cured lately one Mr. Moulin of 
a real ftone in the bladder; adding, that he 
could not brag of being the inventor of that 
remedy he had employed, having but lately 
learned it of a country gentleman, whom go- 
ing to vifit laft fummer, he faw a load of Per- 


The ue of ficaria, or arfmart, brought to him by fome 


Perficaria 
for that 


care, 


of the country people; and defiring to know 
what he intended to do with fo vaft a quantity 
of it, the gentleman replied, that he yearly 


Part IT. 
ufed as much, having by the water of it, made 
by bare diftillation in a common rofe-water ftill, 
cured fo many of the ftone, even in the blad- 
der, that he was ufually follicited by patients, 
numerous enough, to exhauft all the liquor 
which he yearly prepared. 

Waat we, Pyropbilus, have obferved con- 
cerning this excellent liquor, of which we ufe 
to prefcribe a draught every morning for fome 
months together, we may elfewhere have oc- 
cafion to relate. But now we fhall go on to 
tell you, that being fome years fince in Jre- 
land, 1 met with an ancient empirick, who 
was very famous in thofe parts for cutting of 
the ftone of the bladder, and for curing fore 
eyes. This man having given (in the parts 
where I then was, and whilft I was there) fome 
good proof of his fkill, I fent for him to me, 
upon the account of a fufpicion I long had of 
the ftone in the bladder; which, upon fearch, 
he affured me I was free from, and fo (God be 
praifed) I have afterwards found it. He was 
more a traveller than a fcholar, and yet find- 
ing him, to my wonder, very modeft and {o- 
ber, I inquired of him, whether he had never 
any where met with a remedy, that could dif 
folve the ftone in the bladder, offering him 
much more for a cure of that kind, than he 
would require as a lithotomift. He anfwered 
me, that he could cure no man of a confirm- 
ed ftone, but by the help of his knife; but if 
the ftone confifted of a lump of gravel not very 
firmly cemented together, he had, by a certain 
inward remedy he ufed, and adexterous way 
of crufhing the ftone from without with his 
fingers, fo broken the ftone, partly by crum- 
bling it, and partly by diffolving the cement, 
as to make it avoidable by urine. And he 
added, that he had formerly cured a citi- 
zen of Cork, of a good large ftone of the blad- 
der, (for where I then was, he gave a proof of 
his fkill, in telling before-hand thofe he was 
to cut, the bignefs and fhape of the ftones, that 
troubled them. ) 


PassinG afterwards by Cork, I fent an in- mfances in 


telligent fervant to inquire after this citizen ; 


other happy 


but, hebeing: cafually abfent, his wife fent me, by ™4/¢ies 


my man, arelation very agreable to that, which 
he had made me. The receipt I purchafed of 
him, and though it feem not very artificial, 
yet I fuppofe you will not quarrel with me, for 
annexing fo experienced a one, to the end of 
this effay. But becaufe this remedy needed the 
afliftance of a manual operation, we fhall fur- 
ther proceed to tell you, that Cardam, as he is 
quoted by Helmont (for I have not now his 
works by me) relates, that in his time there 


forthe fame 
difeafe. 


rambled a man over Lombgrdy, who did com- De lith.c. 


monly, and in a few days, by a certain liquor 7- 
which he adminiftred to his patients, fafely, * 


fpeedily, and certainly, cure thofe, that were 
troubled with the {tone in the bladder: adding 
(faith Helmont) his judgment, that he doubted 
not of this man’s being in hell, for having, 
when he died, envied mortals fo excellent an 
art, 

I Instsv not on the teftimony, that the fame 
Helmont gives to Paracelfus of his curing the 
{tone, though he often handle him very {evere- 

I 


ly 


num. 
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ly in other places of his writings, becaufe that 
the epitaph of Paracelfus (out of which he la- 
bours to prove-his having cured the ftone) 
makes no exprefs mention of it. Nor fhall 
I enumerate thofe paffages, from whence the 
fame Helmont’s followers collect, that he him- 
felf was able to cure that difeafe, by the refo- 
lution of Paracelfus his Ludus ; but this experi- 
ence hath evinced to me, that a much flighter 
preparation of that {tone, than was mentioned 
by Paracelfus and Helmont, hath been able to. 
do more in that difeafe, than a wary man would 
readily believe. But to detain you no longer. 
on this fubject, I fhall only add, that Wilhel- 
mus Laurembergius, a learned phyfician, and 
profeffor at Roftoch, hath told the world, how 
he cured himfelf of a confirmed ftone of the 
bladder, by the ufe of prepared millepedes (by 


The ufe and fome in England called wood-lice) and other re- 
fucce(sof — medies, which he hath particularly recorded in 
millepedes. the hiftory, which he- hath publithed, and I 


have feen of this admirable cure; which having 
been epitomized by Sennertus, and other emi- 
nent phyficians, I fhall not need to infift on it. 
And the arguments alledged (even by the moft 
judicious) againft the cureablenefs of the ftone, 
though very plaufible, feem not to me unan- 
fwerable ; for whereas firft they appeal to the 
innumerable fruitlefs attempts, that have been 
made to cure great princes, and rich men, 
without cutting, that argument drawn from 
experience may, by the former experiments, 
be anfwered, efpecially fince Horatius Augenius 
cupon whofe account Laurembergius tried mille- 
pedes) tells us, not only that he cured a young 
man at Rome, that was going to be cut of the 
ftone, but that the Jefuit, that chanced to con- 
fefs this youth, and perfuaded him to the ufe 
of millepedes, had experimented their efficacy 
both upon himfelf and others. And indeed we 
our felves have found them to be highly diure- 
tick and aperitive. 

Anp whereas it is next objected, that medi- 
cines muft neceffarily lofe their efficacy before 
they can reach the bladder, I confefs, that for 
the moft part, it is very true; but yet that it is 
pofiible for fome medicines to retain their na- 
ture, after many alterations and digeftions, we 
have elfewhere declared. And in our prefent 
cafe, we not only find, that turpentine and a- 
fparagus do manifeftly affect the urine (as I 
have often obferved in my own, and almoft 
any man may obferve it in his;) but that 
which is moft to our purpofe, rhubarb tinges the 
urine of thofe, that have taken any quantity of 


The argn- it. And laftly, whereas it may be yet further 
ment, con- alledged, that not only there hath not been 


€erning the 
incureable- 


yet a liquor found capable of diffolving fo folid 


nels of the 2 body as a ftone; but, if there were, it muft 
ftone,an- neceflarily be fo corrofive as to deftroy the pa- 


[wered. 


tient, by fretting his ftomach, or guts, or blad- 
der, which are parts fo much more tender : to 
the firft part of this plaufible objection it may 
be replied, that even good vinegar will diffolve 
not only thofe {tony concretions, called lapides 
cancrorum, which, like the calculi we treat of, 
are formed in the bodies of animals, but even 
the more hard and-folid body of coral, which 
will lofe but little of its weight, in a fire, that 
Vou. I. 


would wafte a great part of the Daelech: and 
that the bare juices of vegetables (fuch as lem= 
mons and barberries) will readily diffolve both 
pearl and coral, is known even to the apothe- 
cartes boys. Indeed, what Paracelfus and Hel- 
mont relate of their alkaheft, with which they 
prepare their fpecifick againft the ftone, and 
with which the latter of them, if not both, 
pretend to be able to reduce, not only the 
{tone they call Judus, but all other ftones, vé- 
getables, minerals, animials, €¥¢. into infipid 
water, is fo ftrange (not to fay incredible) that 
their followers muft pardon me, if I be not 
forward to believe fuch unlikely things, till 
fufficient experience hath convinced me of their 
truth. ; 

Bur yet I muft not conceal from you, that 
a chymift, whom you have often feen, advifed 
with me feveral times about the way of pre- 
paring this immortal liquor (as He/mon¢ calls it) 
and that, when we had agreed, that fuch a way 
was the moft promifing, he profecuted it fo 
Jong, and fo induftrioufly, that at length he 
obtained, and fhewed me a liquor, which 
(though it feemed to me far fhort of the alka- 


- heft) [ confefs I admired; and not I alone, 


but our ingenious friend Dt. C. (whe had been 
imployed into feveral parts of Europe, by a 
rich and curious princefs, to purchale rarities) 
agreed with this chymift, to give two hundred 
crowns for a pint of this menitruum; and con- 
feffed to me_withall, that he faw him, with 
this liquor, not only diffolve common fulphur, 
and bring it over the helm, but reduce anti- 
mony into {weet cry{tals: with a few of which 
it was, that he ([ mean Dr. C.) to the wonder 
of many, did, without purge or vomit, cure 
our good friend Sir C.C. of a very radicated 
and defperate difeafe, as the teftored patient 
foon after told me. And to the fecond part 
of this objeétion if may be anfwered, that if 
we knew and confidered well, how many of 
the operations of natural bodies depend upen ° 
the fuitablenefs and difference of the figures of 
their parts, and the pores intercepted between 
them, the number of impoffibilities would not, 
perhaps, be thought fo great, as by many learn- 
ed men it is. 

THAT it 1s very poffible for a body to have rhat there 
an effect upon another determinate body, with- ay 42 
out being able to operate in like manner upon “7” ee 
a multitude of other bodies, which may feem ty ree 
more eafy to be wrought on by it; may ap- thse may 
pear by the loaditone, which will draw and ™¢ 4¢ cor- 
work only upon iron, and (which is but re-"/*?%? 
fined iron) fteel,but not upon wood, or ftraws, no sf 
or any of thofe innumerable concretes, that are 
lighter,and ofa more open texture, than the heavy 
and folid body, which it attracts. And to give 
you an inftance, that comes nearer to our cafe, 
quickfilver, that will not corrode our fkin, nor 
fo much as tafte fharp upon our tongue, will 
yet readily diffolve that moft compact body of 
gold, which even aqua fortis, that can in- 
finuate it felf into all other metals, and cor- 
rode them, will not meddle with ; though the 
fame quickfilver will not diffolve iron, which 
yet aqua fortis will very nimbly fret afunder. 

So that, although I dare not confidently believe 


6H all, 
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all, that 1 have found averred, even by eminent 
and learned chymifts, of their having made or 
feen liquors, which, without appearing any way 
fharp to the tongue, would diffolve gold and 
filver, and other hard compact bodies ; becaufe 
| have not yet my felf feen any fevere and {fa- 
tisfactory trial made to evince the efficacy of 
infipid diffolvents: -yet, by reafon of divers 
things I have read and heard, and of fome 
things too I have feen, I dare not peremptorily 
deny the poffibility of fuch menftruums. And 
who knows, but that in nature there may be 
found, or by art there may be prepared, fome 
liquor, whofe parts may have fuch a fuitable- 
nefs to the pores of a human calculus, as thofe 
of quickfilver have to the pores of gold; and 
yet may as little work upon the reft of the 
body, as we have obferved the fame quickfilver 
to do upon iron, (which yet is a much more 
porous and open metal) even when it hath been 
diftilled in iron veflels? And as to that part of 
the objection, wherein the ftrength of it chiefly 
lies, Jet me tell you, Pyrophilus, that I have 
fometimes, fot curiofity’s fake, taken an egg, 
and fteeped it in ftrong vinegar for fome days, 
and by taking it out, and fhewing, that the 
fhell was fo eaten away, that the egg could be 
fqueezed into unufudl forms, but the thin fkin, 
that involves the white, continued altogether 
unfretted, I convinced an ingenious man, that 
the operation of diffolvents are fo determined 
by the various textures of bodies, on which they 
are employed, that a liquot, which is capable 
to corrode a more hard and folid body, may 
be unable to fret in the leaft another more 
foft and thin, if of a texture indifpofed to ad- 
mit the fmall parts of the menftruum, And 
E muft confefs to you, Pyropbilus, that one 
thing, among others, which hath made me 
backward to affirm with many learned men, 
that there can be no potent diffolvent, that is 
not corrofive enough to fret in pieces the parts 
of a human body, hath been a ftory, which I 
chanced to meet with in 


Examples 
of thofe, 
whoculd Aivers years fince, 


Bech ieee the learned Sennertus’s Paralipomena, where, 
gies. though he relates it to another purpofe, yet it 
is fo pertinent to our prefent defign, and in it 
felf fo fingular, not to fay matchlefs, that I 
cannot forbear to mention it here on this oc- 
Mediu: cafion. He tells us then, that in the end of 


Rochiizen- the year 1632, Fobannes Nefterus, an eminent 
fis. phyfician, and his great friend, informed him, 
that there lived at that time in the neighbour- 
hood, and belonging to a nobleman of thofe 
parts, a certain Lorrainer, whom he alfo called 
Claudius, fomewhat low and flender, and about 
58 years of age: Hic (faith he) mibil foetidum, 
nibil injucundum abborret ; vitra, lapides, ligna, 
carbones, offa, leporinos €F aliorum animalium 
pedes cum pilis, lineos, laneofque pannos, viva 
animalia, € pifces adbuc falientes, imo etiam me- 
ralla, patinas © orbes ftanneos dentibus confrin- 
gere &F vorare fapiffimé vifus éf. Vorat pre- 
terea lutum, fevum €9 candelas febaceas, integras 
teftes cochlearum, animalium flercora, cum primis 
bubulum calidum adbuc,prout é matre venit : potat 
aliorum urinas cum vino &F cerevifia mixtas. 
Vorat fanum, ftramen, ftipulas, &F nuper duos 
mures viventes adbuc deglutivit, qui ipfius ven- 
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triculum ad fenriboram ufque creberrimis morfibus 
lancinarunt ; (3, ut brevibus compleétar, quicquia 
iii. & nobilibus devorandum offertur, viliffima 
mercede propofité, dittum ac fatium, ingurgitat, 
ita ut intra paucos dies integrum vitulum cru- 
dum €9 incoffum cum corio, &8 pilis fe eftaturum 
promiferit. Teftes inter alios quamplurimos ipfe 
exo fum, quippe qui, Fc. * He loaths nothing 
© that ftinks, or is otherwife unpleafant. He 
¢ hath been often feen to chew and fwallow 
‘ olafs, ftones, wood, bones, the feet of hares, 
and other animals, together with the hair ; 
¢ jinnen, and woollen cloth ; fifhes, and other 
¢ animals alive; nay, even metals, and difhes, 
‘ and globes of tin: befides which, he devours 
¢ fewet, and tallow-candles, the fhells of 
¢ cockles, and the dungs of animals, efpecially 
© of oxen, even hot, as foon as it is voided. 
¢ He drinks the urine of others mixt with 
¢ wine or beer; he eats hay, ftraw, ftubble, 
< and lately he fwallowed down two living mice, 
é which for half an hour continued biting at 
¢ 

¢ 

4 

¢ 

¢ 

€ 

6 

¢ 


a 


the bottom of his ftomach; and, to be fhort, 
whatfoever is offered him by any noble per- 
fons, it goes down with him without more 
ado upon the fmalleft reward, infomuch that 
within a few days he hath promifed to eat 
a whole calf raw, together with the fkin 
and hair. Among divers others, I my felf am 
a witnefs of the truth of thefe, &c.’ To this 
and the following part of the letter, Senmertus 
adds, that not having, during fome years, heard 
any thing concerning this C/audius, he fent 
about four years after to the fame phyfician, 
Dr. Nefterus, to enquire what was become of 
him ; and that the doétor fent him back a let- 
ter of the minifter of the church of that place, 
by way of confirmation of all the formerly 
mentioned particulars, and anfwered himfelf, 
that the Lorrainer, whom he had long hoped 
to diffe, was yet alive, and did yet devour 
all the things mentioned in his former letter, 
but not fo frequently as before ;_ his teeth being 
erown fomewhat blunter by age, that he was 
no longer able to break bones and metals. 
Some other examples of this nature, though 
none {fo ftrange, we have alfo met with in wri- 
ters of good credit, and efpecially that of the 
glafs-eater, recorded by Columbus in his excel- 
Jent anatomical obfervations; of which alfo 
Sennertus makes mention, as we fhall fee by 
and by, and with which we may elfewhere 
entertain you to another purpofe. And not 
long ago there was here in England a private 
foldier (who, for aught I know, is yet alive) 
very, famous for digefting of ftones. Anda 
very inquifitive man, that gave me the accu- 
rateft account I have met with concerning him, 
affures me, that he knew him familiarly, and 
had the curiofity to keep in his company for 
twenty-four hours tagether to watch him, and 
not only obferved, that he eat nothing in that 
time, fave ftones (or fragments of them) of a 
pretty bignefs, but that his erofs excrement 
confifted chiefly of a fandy fubftance, as if the 
devoured ftones had been in his body diffolved 
and crumbled into fand. But let us not omit 
that to the fecond epiftle above mentrone 
Sennertus adds this tefleétion, not impertinent 
to 
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to our purpofe: Caufam (fays he) bujus vora- 
ciatis, etiam in cadavere, invenire proculdubio 
erit difficillimum. Poffet quidem ad illud, quod 
in cadavere Lazari vitrivoracis obfervavit Co- 
lumbus, quidam confugere ; {8 ftatuere quartam 
illam nervorum conjugationem, que guftus gratia 
in hominibus a natura produéta eft , neque ad pa- 
latum, neque ad linguam pertendere. Verum boc 
modo faltem guftus aboliti caufa redderetur, non- 
dum vero caufa daretur, cur res tam miras affu- 
mere fine ventriculs lefione, imo concaquere potu- 
erit. Qua proculdubio in iduovyxeacia EF pecull- 
ari conftitutione ventriculi SP inteftinorum qua- 
renda effet, que tamen oculis inveftigari non po- 
teft, fed faitem ex effettu patet: * To find inthe 
‘ carcafs the caufe of this voracity, will be, 
queftionlefs, very difficult. Some one per- 
chance would refer it to that, which Columbus 
obferved in the carcafs of Lazarus the glafs- 
eater, and refolve, that the fourth conjugation 
of nerves, which nature ordained for tafting, 
comes neither to the palate, nor the tongue: 
but fo there would only be rendered the caufe 
of this want of tafte, and not why he fhould 
be able to take fuch uncouth things, withour 
offence to his ftomach, anddigeft them, which 
without doubt ought to be the particular and 
fingular confticution of his ftomach and guts, 
which yet may not appear to the eye by the 
effects.” And indeed this memorable ftory 
feems to argue, not only what we have already 
ailedged it to prove, but alfo that a menftru- 
um not fo corrofive as to fret the body, may 
diffolve ftones, metals, and other compact fub- 
ftances. And fince one liquor, prepared by 
nature only, could in this man’s ftomach dif- 
folve that great variety of bodies above enume- 
rated, why fhould it be thought, that the alia- 
heft, or fome other menftruum, wherein na- 
ture is fkilfully affifted, and to the utmoft 
heightened by art, fhould not be able to dif- 
folve concretes of very differing textures? For 
though chymifts muft acknowledge, that fuch 
common menftruums, as will diffolve one body, 
will not oftentimes meddle with another ; as 
aqua fortis will diffolve filver; and not gold; 
and if by fal armoniac you turn it into aqua 
regis, it will indeed diffolve gold, but then it 
will not filver: yet fince that may be fup- 
pofed to proceed rather from our want of {kill 
to prepare the moft potent menftruum, than 
trom the impoffibility of one menftruum?s dif- 
folving great variety of bodies; why may not 
nature and art afford a menftruum, whofe va- 
riety of parts and figures, and, perhaps alfo, 
motion, may give it ingrefs into bodies of very 
differing textures? as in our former inftance, 
though aqua regalis will diffolve gold, not fil- 
ver, and aqua fortis filver, but not gold, yet 
quickfilver will diffolve both, and copper, tin, 
and lead to boot. 

Ir I were not at prefent under fome re- 
ftraint, I might tell you fome things, that you 
would, perhaps, think no weak confirmations 
of the paft difcourfe. And however, fince I 
have obferved it to be the main thing, that 
keeps judicious men from feeking, or fo much 
as hoping for nobler diffolvents, that they are 
{carce to be perfuaded there can be con- 
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fiderably piercing menftruums, that are not 
fo proportionably corrofive; I will here 
acquaint you with a liquor, that may, I pre- 
fume, affift you to undeceive fome of them. 
We take then ordinary houfhold brown z,, ,p. 
bread (I like that of rye, but I have divers feription of 
times ufed that of wheat) and when it is cut 2 n/?rs- 
into flices, and fomewhat dried, we almoft”” brie 
fill a glafs retort with ic, and placing thatin a?”“2 77%” 
fand-furnace, by degrees of fire we draw off bread, able 
what will be made to come over, without “42” 
much difficulty. The oil, as ufelefs to OWE in pe 
purpofe, being byatunnel, or a filter, fever’d hob rare 
from the reft‘of the liquor, we alfo, bya gen- minerals, 
tle heat, free the fpirit from fome of its phlegm, *°- 
which yet fometimes we find no great neceffity 
todo. And yet this fpirit, which you will 
eafily believe is no fuch corrofive as aqua fortis, 
or other diftilled liquors of mineral falts, will 
work upon the hardeft forts of bodies, and 
perform things that chymifts, counted of the 
Judicioufeft, would not have us expec from 
the moft fharp and corrofive menftruums now 
inufe. For with this we have, ina fhort time, 
and that in the cold, drawn tinétures (which is 
done by the folution of the finer parts of the 
concrete) not only from crude corals, and 
fome of the more open minerals, but likewife 
from very hard ftones, fuch as blood-ftone, 
and granates, (even unpowdered.) Nay, and 
though rubies feem to be the hardeft bodies yet 
known, fave diamonds, (for I have learned 
from thofe, that cut precious ftones, that they 
can grind other gems with the powder of rubies, 
but not thefe with any powder, fave their 
own, and that of diamonds ;) yet have even 
thefe afforded me, in the cold, a not ignoble 
tincture, And not to anticipate what I may 
elfewhere have occafion to tell you concerning 
the efficacy of this menftruum, which is the 
fame, that I have intimated, without naming it, 
in the laft and anotherof the former effays; I fhall 
now only add, that an expert chymift affures 
me he hath, but tells me not how, done greater 
matters with it, or the like; and that to fatif 
fy my elf, that thefe high tinétures proceeded 
not from the ftanding or digeftion of the 
menftruum (as we elfewhere obferve concern- 
ing fome other liquors) I not only tried, 
that from fome minerals it will draw a much 
higher tinéture than from others, and from 
fome fcarce any at all; but that it would, 
if kept by it felf, for many months continue 
clear and limpid. What further uf I have 
made, or think others may make of this add 
menftruum, I muft not, as I faid, at prefent 
exprefs; but returning to what I was difcour- 
fing concerning the cure of the ftone, annex, 
that befides what hath been objected againft 
the poffibility of making a liquor, which, with 
out being highly corrofive, can be able to work 
upon ftone; it may indeed be alfo alledged 
againft the hopes we feem to countenance, 
that what hath cured the ftone in one man’s 
bladder, may be unable to do the like in an- 
other’s, But firft, the truth ef that hath not 
been proved; and next, we highly value 
thofe {pecificks, that can remove agues, fluxes, 
and the like diftafes; though {earce. any of 

them 
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them do alike fucceed in all patients, efpecially 
fo as to fecure them during their whole lives, 
from ever relapfing into the like difeafe; and 
befides all this, it will be no {mall matter to 
find, that the difeafe, in its own nature, isnot 
incurable; and it would recompenfe men’s in- 
duftry to be able to free, even a few patients, 
from to painful and ftubborn a difeafe. Which 
I have rather than any other, chofen to infift 
upon, becaufe it is fo generally believed not to 
be curable by inward remedies in any perfon 
whatever. 

rai But IJ have entertained you fo long on this 

mont’s ar- fubjeét; that I muft referve, for fome other 

opportunity, what I haveto fay to you con- 
ne cerning the dropfy, and fome otlir difeafes, 
of Gud cen-commonly put into the catalogue of the incu- 
fared. rable ones; and therefore fhall now only tell 
you in general, that as on the one fide I think 

the arguments, which He/mont and others draw 

from the providence of God, for the curable- 

nefs of all difeafes, are mot very cogent, and 
{omewhat irreverent, (for God being not obli- 


Zumient 


ged any more to continue life or health to finful 
inan, than to beafts, that never offended him; 


we ought humbly to thank him, if he hath, 

among his creatures, difperfed remedies for 

every difeafe, but have no right to accufe him 

if he havenot;) fo on the other fide, I am not 

much convinced by the grand argument alledg- 

ed againft Paracelfus, and the chymifts, that 

hold all difeafes to be in their own nature cura- 

ble, namely, that they themfelves many of 

them, (no nor even their very mafter) lived 

norto the age attained by many ftrangers to 
chymiitry. 

For this, that many of them (not deftroy- 

ed by war, or outward accidents) died young 

The argu enough, and confequently by ficknefs, and 

monty tbat that Paracel/us himfelf out-lived not the 47th 

fine ‘year of his age, is a much ftronger objection 

Lived not againft the men, than againft their opinion; 

the 47th for it infers indeed plaufibly, that they had not 

jear of bis fych remedies as they boafted of, (fince proba- 

‘ocr, bly, had they had any fuch, they would have 

cured themfelves with them ;) but concludes 

net, that no fuch remedies can be prepared by 

any other. And this you will be the lefs apt 

to think irrational, if you confider, how much 

more learned, fober, and experienced it is pof- 

fible for many a man to be, than Paracelfus 

appears to have been. For he feems not, by 

his writings, to have been any great logician or 

reafoner; he manifeftly defpifed many parts of 

learning ufeful to a phyfician; he lived not 

many years, and fpent divers of thofe few, 

which he lived, in an unfettled and difadvan- 

tageous courfe of life; and yet this Paracelfus 

attained to fome fuch remedies, as both in his 

own and after-times have made him a very 

confiderable perfon, in fpight of all his indif- 

cretions and deficiencies. And among his o- 

ther remedies, his famous /audanum did fuch 

wonders, that Oporinus himfelf, in that fhort 

account, which feems to be rather a fatyr than a 

narrative of his life, hath this paffage of it: 

Poa De laudano (faith he) fuo (ita vocabat pilulas 

celfast, @#ftar murium flercoris, quas impart femper nu- 

laudanum mero, in extrema tantim morborum difficul- 
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tate tanquam facram medicinam exhibebat) ita 

gloriebatur, ut non dubitarit affirmare ejus 

folius ufu fe é mortuis vivos reddere poffe, idque 

aliquoties, dum apud ipfuim fui, re ipfa declara- 

vit: * Of his daudanum (that name he gave 

‘ to little pills, which in the extremity of dif- 

‘ eafes he adminiftered as a moft divine medi- 

‘ cine, always giving them in an odd number) 

‘ he fcrupled not to affirm, that by that medi- 

‘ cine he could put life into thofe, who were 

‘ as good as dead; and that while I was with 

‘ him, he made good in fome experiments. 

So fignal a teftimony coming from one, whom 

the Paracelfians call his fugitive fervant, hired 

by his enemies to flander him under pretence 

of writing his life, deferves not to be flighted > 

and though it manifeftly contains an hyperbole, 

yet Ido the lefs wonder at the hyperbole, by 

reafon of thofe ftrange things, which your mo- 

ther, and divers other of your friends, can tell 

you, they have feen performed in England by 

flelmont’s laudanum opiatum, (though much 

inferior to that of Paracelfus.) And I re- 

member, that a friend of yours and mine; 

that is a great enemy to all kinds of chymical 

remedies, and was before alfo to chymiftry, 

having begged of me a little bottle of it, which 

I had obtained from a friend of the younger 

Helmoni’s, towhom he communicated the pre- 

paration, gave me a while after an account of 

fuch cures, that had been performed, with that 

{mall quantity, upon almoft dying perfons, as 

I think it not difcreet for me, that was not an 

eye-witnefs of them, to relate. And I remem- 

ber too, that the fame friend of young He/- 

mont’s, being, at the perfuafion of one wo- 

man, whom he had cured of a dangerous con- 

fumption, called to another, that was thought, 

to be dying of an afthma, came to advife with 

me, whether he fhould meddle with fo defperate 

a patient; telling me, that fhe*had been many 

years fick of that ftubborn difeafe, which, in 

procefs of time, paffing into an orthopnea, 

had at laft put her, by want of fleep (from 

which the violence of her ficknefs had very 

long kept her) into a fever, and fo defperate 

a condition, that it was fcarce expected fhe 

fhould live till the next morning. But I re- 

prefenting to him, that her condition being a- 

vowedly defperate, he might exercife his cha- 

rity without danger to his reputation; and 

perfuading him to try Helmont’s laudanum, 

together with the f{pirit of man’s blood (which 

we elfewhere teach you to prepare) he gave 

her that night a dofe of thofe remedies, which 

made her both fleep and breathe pretty freely ; p16, 

and a week after, he coming to vifit me, told great reme- 

me, he had cafually met his patient well and 4s. 

abroad in the ftreets. But thefe are trifles to 

the cures, which He/mont relates to have been 

performed by our Irifh Butler: for he tells us, pyc} mone 

that this man, by flightly plunging a little ix the trea- 

ftone, he had, into almond-milk or oil, im-*#/¢, which 

bued thofe liquors with fuch a fanative efficacy, Pee les 

that a fpoonful of the former cured (and that % 

without acquainting him with what was given 

him) a Francifcan frier (a very famous preacher) 

of -a very dangerous eryfipelas in the arm, in 

onehour; and one drop of the latter being 
applied 
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applied in his prefence, to the head of an old 
Jaundrefs, that had been fixteen years troubled 
with an intolerable hemicrania, the woman 
was prefently cured, and remained fo to his 
knowledge for divers years. He adds almoft 
as f{trange a cure done in one night, upon a 
maid of his wife’s, by anointing the part affect- 
ed with four drops of that oil. He farther tells 
us, that the mafter of the glafs-houfe at Ant- 
sverp, being troubled and made unwieldy with 
too much fat, begged fome relief of Butler ; 
who, having given hima little fragment of 
his little ftone, with order to lick it nimbly 
with the tip of his tongue once every morning, 
Ifaw, faith Helmont, within three weeks, the 
compafs of his waift leffened by a fpan, with- 
out any prejudice to his health. And to thefe, 
Pyropbilus, he adds fome other narratives, 
which, though I confefs I know not well how 
to believe, yet there are circumftances, which 
keep me from daring to reject them. For 
firft, as he well obferves, that, which was 
moft ftupendous in this remedy, was but the 
{mallnefs of the quantity. Next, -a gentleman 
in France being not long fince reported to 
have a fragment of this ftone, and to have 
cured feveral perfons (and efpecially one very 
dignified) of inveterate difeafes, by letting 
them lick it; my noble friend Sir Kenelm Digby, 
then in France, was folemnly ‘requefted from 
hence to inquire into the truth of that report, 
and anfwered, that he could not, upon ex- 
amination, find it other thahitrue. Befides, 
Helmont not only relates thefe cures as an eye- 
witnefs of them, but tells us, how upon an 
occafion , that he mentions, he once fufpected 
the efficacy of the oil; and that, without ex- 
pecting, that it fhould do any thing, heanoint- 
ed it on the right arm and the ancles of his own 
wife, who had for fome months been torment- 
ed with great pains in the former, and very 
great tumours in the latter of thofe parts; and 
that, almoft in a trice, motion was reftored to 
her arm, and all the edema of her legs and feet 
vanifhed; adding, thatatthe time of his writing 
fhe lived healthfully, and had done fo fince thae 


recovery, during nineteen years. And this 
{tory fhe, long after her hufband’s death, con- 
firmed to our ingenious friend Dr. C. who is 
acquainted with her, and much extols her. 
Thefe circumftances may be affifted by two 
more very confiderable ones; the one is, that 
Helmont is the more to be credited in thefe 
selations, becaufe mentioning cures not per- 
formed by himfelf, but by others, and that by 
remedies unknown to him, he feems by thefe 
narrations, out of loyalty to truth, to eclipfe 
his own reputation: and the other is, that in a 
memorable ftory, which we may elfewhere re- 
late to you (being not here proper to infert fo 
long a one) you’ll find an eminent and ftrange 
teftimony given to Buéler’s fecrets, by our 
famous countryman Dr. Higgins, whofe con- 
feffion vou will not doubt, if you confider how 
rare a phyfician and chymift he was, how 
familiarly he lived in the fame houfe with 
Butler, and how ftudioufly at laft they endea- 
voured to take away each other’s life. 

Bur whatever be to be thought, Pyrophilus, 
of Helmont’s relation, we may well enough 


. make this reflection on the other things, that 


have been delivered concerning formidable dif- 

eafes, that fince the power of nature and {kill 

may reach much farther than many diftruftful — 

(not to fay lazy) men have imagined, it will not 

be charitable to rely too much upon the prog- 
nofticks, even of famous writers, when they 

tellus, that fuch and fuch difeafes, or patients 

in fuch and fuch conditions cannot poffibly be 

cured: but rather to follow the fober counfel of 

Celfus, Oportet (faith he) bi aliquid non refpon- De. medicix 
det, non tanti putare authorem quanti agrum, lib. 3. 
ES experiri aliud atque aliud. * Where a medi-“?: '° 
“ cine anfwers not, we oughtnot fo much to 

* efteem the author as the patient, and to try 

* fomewhat farther and farther.” And this 

great phyfician’s authority I therefore make the 

moft ufe of in the enfuing effays, becaufe he is 
accounted very judicious by the Lord Verulam, 

and other writers, that are unqueftionably fo 
themfelves. 


ESSAY IV. 


Prefenting fome things relating to the Hygicinal 
part of Phyfick. 


HAT the dietetical part of ches 
Pyrophilus, may as well.as the others, be 
improved, by natural philofophy, were not un- 
say to manifeft, if my hafte would permit 
it: for itis known, that drinks make a very 


confiderable part (fometimes, perchance, a-' 


mounting almoft to the one half) of our ali- 
ments; and moft drinks, as wine, beer, ale, 
mead, &¥¢. confift of fermented liquors. Now 
as on the one fide the ignorance of the doc- 
trine of fermentation, and of the wholefome 
way of both preferving liquors’ and making 
. Vox, | 


them pleafant, doth queftionlefS occafion mote 7y,,. 45; 
than a few difeafes, which in divers placés may knowledge 
be obferved evidently to proceed from the un- of fermen- 
wholefome quality of either ill-made or fophif- ef te 
ticated drinks; fo, on the other fide, the dif- 7.73. cup 
tinct knowledge of the true nature and parti- drinks 
cular phenomena of fermentation would en-helefome *. 
able men to prepare a great variety of drinks, J” #7" 
not only as harmlefs, but as befieficial as 
pleafant. 

How much preparation may do to correét 
and meliorate both hard arid liquid aliments, 

is 
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js nofably inftanced by the account, that we 
receive from both the French and Enelifh 
that inhabit the Barbados, St. Chriftophers, 
and other Caribdee iflands; who folemny inform 
us (what is attefted alfo by Pzfo, and other 
learned travellers, that write of it) that the 
How much plant mandioca (whofe prepared root makes 
Sinples may caffavy, and which we have alfo feen flourifhing 
is ae here in Europe) to which the Indians are fo 
an ex. much beholden, is arank poifon. And though 
emplifed J fhalltell you, that having purpofely inquired 
2 treTa- of a very intelligent gentleman, who com- 
hing Calfa- manded an army of Europeans in America, 
vi out of What experience he had feen of the qualities of 
the poifm- this plant, he told me, that between thirty 
Re and forty of his foldiers, having on a time 
(whilftthey were unacquainted withthecountry) 
either through ignordnoe or curiofity, eaten 
of it unprepared, it coft moft of them their 
lives. And yet this pernicious root, which 
fome herbarifts call yucca, by the rude Indians 
ordering, comes to afford them both almoft 
all their bread, and no fmall part of their 
drink. For this root being grated, and care- 
Odd in. dullly freed from its moifture, by being inclu- 
bandfome Ged in bags, and very ftrongly -preffed, till 
ways of all the juice be fqueezed out, it is afterwatds 
their dried in the fun, and fo made into meal, of 
which they make their bread. And this very 
root, though (as we faid) it be powonous, 
they caufe their old and almoft toothlefs wo- 
men, for the better breaking and maceratiny 
it, to chew and {pit out into water. This 
Hiftory of juice. will, in a few. hours, work and purge 
ihe Barba: itfelf of the powfénous quality, affording them 
no. 7. drink which they eiteem very wholefome, 
s "and at the Burbados call perino, and account 
it to be the likeft in tafte to our Englifh beer, 
of any of thofe many drinks, that are ufed in 
that ifland. 
Tis nalty way of preparing drink, Pyro- 
philus, may feem ftrange to ‘you, as it did 
to me, when I firft heard of it; but befides the 
confehting relations both of French and Englith 
concerning it, it may be confirmed by the 
{trange affertion of Gulielmus Pifo, in his 
new and curious Medicina Brafilienfis, where, 
having fpoken of {everal of the Brafilian wines, 
hie tells us, that they make liquors of feveral 
plants befides the root of mandioca, after the 
fame nafty manner. Idem fit (faith he) ex 
mandioca, patata, milio Turcito, oryza, €S 
aliis, que a vétulis maftucantur, majfticataque 
multa cum feliva exfpuuntur; bic liquor mox 
vafis reconaitur, donec ferveat, fecefque eficiat. 
‘ The fame is made of mandioca, potatoe’s, 
© Turkifh millet, rice, and other things, which 
* beingchewed by old women, and {pit together 
¢ with much fpittle, this liquor is ftrait put 
* up,into veffels, and there kept, until it fer- 
‘ ments and cafts down a {ediment.’ 
deve In Muyjvovia itfelf, notwithftanding the un- 
si eoule fkilfulneds of chat rude people, Oléesriusinforms 
€9 de Pers, that the embafladors, to whom he was 
~/e pm. 23. fecretaty, were prefented at one time with two 
and twenty feyeral forts of drink. “And ata 
country-houfe here in England (where I was, 
by a very ingenious gentleman, that is mafter 
of it, prefented with divers rare drinks of lus 
3 


from the 
[ame root 
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own making) I was affured, that he had 
lately, at one time in his houfe, at leaft the 
former mentioned number of various drinks, 
and nught eafily have had a greater, if he 
had pleafed. 

Anp on this occafion, Iam not willing toof meking 
pretermit what is practifed in fome of our A-@/nk jrom 
merican plantations, as I am informed by eae 
practifers themfelves ; where, finding it very‘;,.., 
difficult to make good malt of maiz, or Indi- 
an corn, (by reafon of hindrances not to be 
difcourfed of in few words) they brew very 
good drink of it, by firft bringme the grain 
to bread; in which operation, the grain being 
both. reduced into finall parts, and already 
fomewhat fermented, 1s difpofed to communi- 
cate eafily its diffoluble and {fpiritnous parts 
to the water it is boiled in. ‘To which I fhall 
add, that I have reafon to think, that the art of 
malting maybe muchimproved by new and fkil- 
fully contrived furnaces, and a rational ma- 
nagement of the grain. 

Nor are we alone defective in the knowledge 
of fermenting drmks, but even in that of the 
materials, of which drinks may be prepared. 

In that vaftrepion of China, which is entich-_, 
ed-with fo fertile a foil, and comptizeth fuchva-;, ui i 
rievy of geographical parallels, they make not China: 
{as Semedo informs us) their wine of grapes, but 
of barley; and, in the northern parts, of rice, 
where they make it alfo of apples: ‘but in the 
fouthern parts, of rice only; yet not of ordi- 
hary tice, but of a certain kind peculiar to 
them, which ferves only to make this liquor, 
being wfed in divers manners. And of ‘the pijoy of 
wine there drank, even by the Vulgar, our China, 
author gives us this character: ‘The wihe ufed patt.t.c.1. 
by the common people, although it will make 
them drunk, is not very ftrong or lafting; it 
is made at all times of the year, but the beft 
only in the winter: it hath a colour very 
pleafing to the fioht, nor is the fmell lefs 
pleafing to the feent, or the favour thereof to 
the tafte; take all together, it is a vehement 
occafion,that there never wants drunkards, &¥c. 

And of the inhabitants of the kingdom of 

Fapan, 1 remember alfo, Pyropbilus, that 
Linfchoten, in his defcription of thofe iflands, Linfcho- 
tells us, that they drink wine of rice, where-'*"* ea 
with they drink themfelves drunk. pe) 

We +Aave herein England, at the houfe of , lars 
our experienced mint-mafter, Dr. Gordon, sine 
tafted a wine, which he made of that fort of 
cherries which are commonly called morello, 
that was, when we drank of it, about a year 
anda half old, but it was fomewhat four, and 
needed fugar. And therefore I fhall rather 
take notice to you of my having fince drank 
wine made of the juice of good, but not of 
extraordinary Kentith cherries, which, with 
the help of a tantillum of fugar added in the 
fermentation, kept fo well, that though it 
were above a year old when I itafted it, I tound 
it a fbrong and pleafant wine, not inferiour to 
thany wines, thatare brought us from foreign 
parts. But this is nothing to what is averred 
upon his own experience, by a learned divine 
(to whom you, Pyropbilus, and I, am rélated) 
who afhirms him{elf to have made out of Pr 
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Ofexcel- fort of wild apples and pears, by bare fermen- 

vat gers.eation, fuch liquors, as though at firft fome- 
what harfh, will not only keep divers years, 
‘but, at the end of two or three, attain fuch 
ftrength, and fo pleafingly pungent a tafte, 
that they may compare even with choice out- 
landifh wines, and excel thofe, that are not of 
the very beft forts of them. 

Bur till we have in another effay an oppor- 
tunity of prefenting you fomething out of the 
obfervations of Olearius, the newly mentioned 
divine, and our own, concerning fermented 
liquors, we fhall content our felves to manifeft 
our want of curiofity about the materials, of 
which drinks may be prepared, by this, that 
the drinks of one whole country are oftentimes 
unknown to the inhabitants of another. That 
the wine made of rice, whichwe lately mention- 
ed tobeof frequent ufe in thekingdoms of China 
and Fapan, is of little or none in Europe, | 
need not proveto you. I have been in divers 
places, where beer and ale, which are hére the 
common drinks, are greater rarities than the 
medicated liquors fold only in apothecaries 
fhops. In divers parts of Mufcovy, and fome 


other northern regions, the common drink is_ 


Of bare. 2ydromel, made of water fermented with honey 5 
and indeed, if a due proportion betwixt thofe 
two be obferved, and the fermentation be fkil- 
fully ordered, there may be that way, as ex- 
perience hath affured us, prepared fuch a h- 
quor, both for clearnefs, ftrength, and whole- 
fomenefs, as few, that have not tafted fuch a 
one, would readily believe. 

Tue French and Englifh inhabitants of the 
Caribbee IMands, make, by fermentation, a wine 
of the dregs collected in the boiling of fugar. 
A like to which Pi/o tells us, that they make 
Lib.4.c. in Brafil, and commonly call gerapa, which, 
i. though made by the mixture of water, the in- 

habitants are very greedy of ; and when itis 
old, find it ftrong enough to make them 
drunk. And how alfo in thefe colder coun- 
tries a good wine may be made of only fugar 
and water, we may elfewhere have occafion to 


mel. 


Of jugar 


Wiles. 


teach you. 
Lib.4.c. AnD in Braf/ they likewife, as the fame au- 
6. thor informs us, make a wine (unknown to 


moft other regions of the world) of the fruit 

of acaju, which yet, upon his experience, he 

much commends; telling us, that it is ftrong 
Of other enough to inebriate, and may, he doubts not, 
Brafilian be kept good many years; and that though it 
and Bar- be aftringent, yet both in himfelf and others 
badeswines. he found it diuretical. 

In the Barbados they have many drinks 
unknown to us; fuch as are perino, the plan- 
tane drink, grippo, punch, and the rare wine 
of pines, by fome commended more than the 
poets do their nectar ; fome of which we there- 
fore make not, becaufe the vegetables, whereof 
they are produced, grow not in thefe colder 
climates: but others alfo they have, which we 
have not, though they are made of plants to be 
met with in our foil ; as for inftance, the drink 
they call mobby, made of potatoes fermented 
with water, which, being fit to drink in a 
very few days, and eafy to make as ftrong 
almoft as the maker pleafeth, would be of ex- 
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cellent ufe, if it were but as wholefome as it is 
accounted pleafant. | 

In the Turkifh dominions, where wine, pro- 
perly fo ¢alled, is forbidden by Mahomet’s law, 
the Jews and Chriftians keep in their taverns 
a ‘vinous liquor made of fermented raifins, 
after a manner, which (when we fhall elfe- 
where acquaint you with it) you will eafily 
difcern to be capable of much improvement 
from the knowledge of fermentation. And in- 
deed by the bare fermenting of raifins and 
water, in a due proportion, without the help 
of barm, leaven, tartar, or other additament 
to fet them a working, we have divers times, 
in a few days, prepared a good vinous liquor, 
which having for trial’s fake diftilled, it af- 
forded us greater ftore than we expected, of 
inflammable fpirit, like that of other wine. 

But I have fometimes wondered, that men 
had no more curiofity to try what drinks may 
be made of the juices obtainable by wounding 
or cutting off the parts of feveral trees, and _ 
fome other vegérables: for that in the Ea/ff- Of vv 
Indies their fura is made of the liquor drop- sir ping 7 
ping from their wounded coco-trees, we have Dene a 
not long fince out of Linfchoten informed you. wounded — 
And fober eye-witneffes have affured us, that ¥3°to/é. 
in thofe countries they have but too often feen 
the fea-men drunk, by the ufe of liquors weep- 
ing out of the incifions of wounded vegetables, 
and afterwards fermented. 

Anp that even in Europe, the alimental li- 
quor, drawn by trees from the earth, may re- 
ceive great alterations from them, before it be 
quite affimilated by them, may be gathered 
from the practice of the Calabrians and Apu- 
lians; who, betwixt March and November, do 
by incifions obtain from the common afh-tree, 
and the orzus (which many botanifts would 
have to be but a wild afh) a fweet juice, fo like 
to the manna, adhering in that feafon to the 
leaves of thofe kind of trees, that the natives 
call ic in their language, manna del corpo, or 
trunk manna. And left we fhould think they 
draw all this fweetnefs from the foil of that 
particular part of [taly, where they grow, you 
may be fatisfied by the learned Chry/oftomus 
Magnenus, in his treatife de Manna, that it is 
to be met with in feveral other places. And 
he adds, that in the dukedom of Mi/an, where 
he profeffeth phyfick, there is no other manna 
ufed, than that, which is (ashe fpeaks) vel é 
trunco expreffum (which he fomewhere calls 
manna truncitum) aut in ramis firiatim concre- 1p, srg 
tum; and that yet it is fafely and profperoufly cap. 18. : 
ufed, | 

I Hap communicated to me, as a rarity, ,-.,, 
a fecret of the‘king of Poland’s, which is faid eae 
to do wonders in many difeafes, and confifts walnut- 
only in the ufe of the liquor, which drops a-*rees. 
bout the beginning of the {pring from the 
bared and wounded roots of the walnut-tree : 
but becaufe T have not yet made trial of it my 
felf, I fhall pafs on to obferve to you, that in 
fome northern countries, and even in fome 
parts of Exgland bordering upon Scotland, the 
almoft infipid ‘liquor, that weeps in March, or 
the beginning of April, out of the tranfverfly 
wounded branches (not trunks) of the birch- 

tree, 
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tree, is wont tobe ufed by perfons of quality 
as a prefervative from the {tone ; again{t which 

The ufe of crivel difeafe, Helmont highly extols a drink 

the tears of made of this liquor and femen dauci and becca- 

birch, with buyog, and I think not without caufe. For 
ahs "not to mention all the commendations, that 
ints,for the have been given me of it by fome that ufe it, 

Bone. | have feen fuch {trange relief frequently given, 

among others, to a kinfman of mine, to whom 

hardly any other remedy (though he tried a 

fcarce imaginable variety) was able to give eafe, 

(and in whofe diffected bladder, after another 

difeafe had killed him, a ftone of many ounces 

was found) that I ufually every fpring take 
care to provide a quantity of this water, with 
which alone, without the other ingredients 
mentioned by Helmont, my kinfman ufed to 
be relieved as long as he could keep it; which 
you may do the longer, by pouring upon the 
top of it a quantity of fallad-oil, to defend it 
from the air ; and perhaps alfo by diftillation : 
by which (laft named) way, I know an inge- 
nious man, that is wont to preferve it for his 
own ufe, and fays, he finds it not thereby im- 
paired in virtue. But the moft effectual way, 
that ever I yet practifed, Pyropbilus, to prelerve 
both this and other liquors amd juices, is dex- 
troufly and fufficiently to impregnate them 
with fume of fulphur, which muft be at divers 
and often times as it were, incorporated with 
the liquor by the due agitation; the manual 
operation belonging to this experiment, I may 
hereafter have occafion to defcribe more fully, 
together with the particular cffects of it in fe- 
veral bodies. And therefore it may here fuf- 
fice totell you, that if you practife it carefully, 
you will, perhaps, think your felf obliged to 

thank me for the difcovery of it, though a 

heedful reader may find it, not obfcurely, hinted 

in /Telnont’s writings. 

I Micut here annex the great commenda- 
tion, which I have found given to this birch- 
water, by eminent writers, againit the hot dif- 
tempers of the liver, and divers other affecti- 
ons; and efpecially how Freitagius commends 

it very much to dilute wine with: and adds, 

In ue Glio L469 dulcacida &F grati faporis, fitim fedat, 

medicina- Vi/cerum €2 fanguims fervorem temperat, ob- 

liin catar- feructiones referat, calculum pellit : * This birch- 
rho calido« water hath a fweet fharpnefs, and very plea- 

Poeun © fant tafte ; it allays thirft, and the drynefs of 

dam. § the entrails; it tempers the heat of the blood ; 
‘it opens obftructions, and drives out the 
‘ ftone.’ 

Bur I fuppofe you will think ic high time 
for me to proceed to another fubject ; and in- 
deed I fhould not have fpent fo much time in 
difcourfing of drinks, but that Iam apt to 
think, that if there were greater varicty of 
them made, and if they were more fkilfully 
ordered, they might, by refrefhing the {pirits, 
and infenfibly altering the mafs of blood, pre- 
vent and cure (without weakening or much 
troubling the patient) almoft as many difeafes, 
as the ufe of our common, unwholefome and 
fophilticated wines is wont to produce. 

Kor in fermentation, the fulphureous (as 
-hymifts call them) the active, and the {piri- 
tuous parts of the vegetables, are much better 
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loofened, and more intirely feparated from the 

groffer and clogging parts, in moft mixts, than 

they are by the vulgar ways of diftillation, 
wherein the concrete is not opened by previous 
fermentation. And thefe nobler parts being 
incorporated with our aliments, are with them 
received freely, and without refiftance carried 

into the mafsofthe blood, and therewith, by cir- 
culation, conveyed to the whole body, where their 
operation is requifite. And I remember, that 
difcourfing one day with an eminently learned 

and experienced phyfician, of the antinephri- 

tical virtue of our common wild carrot-feed, rhe uf of 
fermented in fmall ale; he {milingly told me, 4eucus ale, 
that he found its efficacy but too great ; for “4 Pr? 
having prefcribed it tofome of his rich pa- sinh 
tients, who were wont frequently to have re- rhe liquor. 
courfe to him in their nephritica] diftempers, 

after the ule of this drink for a pretty while, 

he feldom heard of them any more. And for 

your encouragement, Pyrophilus, to make trials 

of this nature, we will add, chat though tKe 

feed it felf be not over-well tafted, yet being 
fermented in a due proportion with the liquor 

(we ufed an ounce and half of the feed, to a 

gallon of the ale) the drink compoted of both 

tafted pleafantly, almoft like lemmon-beer. 

Anp that you may the lefs wonder at the 
efficacy of fermented liquors, it is worth con- 
fidering, what virtue is afcribed to the bare de- 
coétion of that herb, which the French and we 
call Tbé, or Té, which is much magnifed here ; of rhe 
and as far as my little experience in my felf, 7¢. 
and others (of which more hereafter) reaches, 
not altogether without caufe ; but among the 
Chinefe and the Japonians, it is the common 
drink of perfons of quality, by whom it is fo 
highly praifed, that the experienced Tu/lpius, 03; lid. 
in the new edition of his Od/ervations, tells us, cap. ult. 
that one pound of the Japonical J’chia (as the 
natives call it) is not unfrequently fold for one 
hundred pounds of filver; which is not to 
be wondered at, if they juftly afcribe to it, that 
in thofe countries men are not fubject to the 
{tone, or the gout, and if but one halt of the 
virtues he there attributes to it, be for the moft 
part to be found in it. 

I Micut, when I told you of the variety Of sain! 
of materials not ufed among us, have added #é:. 
one ftrange drink, which a chirurgeon, that a 
while fince lived at in the Eaft- Indies, 
told me, he faw much ufed thereabouts : they 
make it of the raw flefh of goats, capons, and 
the like, which together with rice and mo- 
loffes (or black coarfe fugar) they put into a 
quantity of water, and diltil ic in an alembick 
till the liquor be ftronger than brandy, (as they 
call common weak fpirit of wine, or of lees of 
vinous liquors,) and this rack (as the extrava- 
gant liquor is called) is often drank in hot 
weather, and found very comfortable: thofe, 
that ufe it, prizing it much, as fuppofing it 
draws a nutritive and cherifhing virtue from 
the fiefh, as indeed, if any quantity of the 
nobler parts of that, do concur to the conititu- 
ting of the liquor, it may probably be, at leait 
to divers badies, very wholefome in that coun- 
try, where chey find ftrong drinks neceffary 
to recruit their {pirits, exhaulted by the ex- 
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The uf of heat is continually decaying. Not to mention One of the moft noted of whom upon my of = 
‘ ; ; ; . 2 yf preferv 
parircl this, I fay, phyfiology can enable us to confer conjeCturing, how it may be performed, con- ing meats 
phlcipey a very grateful tafte on very many of the _ feffed to me, that I had hit upon the way in ™4/¢d, for 
sre seg, things we eat, barely by a fkiltul and moderate general. But the moft fatisfactory account 1° % 
~~“ untying and exciting the formerly clogged fpi- could get of it was from an Englifhman, that ie 
rits, and other fapid parts contained in them. lately praétifed phyfick in the Ea/t-Indies, 
It can teach us to make better bread than is who, finding J was no ftranger to what I afk- 
commonly eaten. And by difcovering tous a ed him about, told me freely, that he had feen 
better art of cookery, than Apicius and his fuc- both goat’s-fiefh, and hen’s, fo well preferved 
ceffors have left us, and by fubfticuting inno- by this way, that though it were put up in the 
cently fapid things, inftead of thofeunwhole- Ea/t-Indies a while before he came thence, yet 
fome ones, their delicioufnefs endears to men; he eat of it, and found it good and whole- 
it can teach us to gratify men’s palates,without fome between the Iflands of Cape Verd, (as the 
offending their healths: and in preferving of feamen call them) and Exgland ; fo that this 
frefh meats, fruits, €%c. beyond their wonted meat continued fweet above fix months, not- 
feafons of duration, the naturalift’s fkill may withftanding the heat and clofenefs of the fhip, 
perform much more than you will readily the exceffive heat they met with, in their paf- 
believe. fage under the line, and confequently through 
AND yet to incline you not to be too difi- the torrid zone; and that the way was only 
dent in this particular, let me inform you, this, that the meat being well roafted, and cut 
that much hath been already performed, as to in pieces, was carefully and conveniently ran- 
the prefervation of aliments, even by thofe, ged in a very clofe cafk, into which, after- 
that have not troubled themfelves to make wards, there was poured as much butter melt- 
philofophical inquiries after the caufes and re- ed, fkimmed, and decanted from the groffer 
medies of putretaction in bodies, but only have and ranker parts, as would fill up all the inter- 
been taught by obvious and daily obfervations, vals left between the feveral pieces of flefh, 
that the air doth much contribute to the cor- and {wim about them all, and thereby keep out 
ruption of fome bodies, and the exclufion of the air from approaching them; and then the 
. the air co the hindering it. I remember, tle cafk being exactly clofed, was ftowed up in 
18 Leu SNE Se , 
feving inquifitive and learned Mr. Boreel affured a convenient place in the fhip, and kept un- 
ee ih me fome while fince, that he hadin his coun- opened till the meat was tobe eaten. And it 
YET Beet ~ 
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ceffive heat of the climate. As I remember, 
the experienced Bontius, in his Medicina In- 
dorum, tells us, that the merchants travelling 
through the fcorching defarts of Arabia, Perfia, 
or Turkey, find it beft to quench their thirft 
by a draught of the fpirit of wine, or elfe of 
the ftrongeft Perfian or Spanifh wine. 


divers intelligent perfons of our own country 
have, upon their own experience, fufficiently 
fatisfied us. 

Nor, Pyrophbilus, is natural philofophy able 
only to improve our drinks, but the reft of 
our aliments alfo: for not to mention, that ex- 


perience hath affured us, that by fkilfully con- . 


trived ovens (wherein the heat plays every way 
about the bread, without yet fuffering any of 
the fmoke or ftcams of the fire to come at it, 
and whercin what degree of heat you pleafe 
may be continued from firft to laft) better bread 
may be baked, than in our common ovens, 
where the bread refts upon the hearth, and the 


try, Holland, eaten bifket, that was yet good, 
after it had been carried from -Am/terdam to the 
Eaft. Indies, and brought back thence again, (in 
which voyage, between two and three years 
are wont to be fpent.) And to confirm my 
conjecture of the way of preferving this bread 
fo long, he told me, that the curious merchant, 
whofe it was, ufed no other art, than the ftow- 
ing his bifket, well baked, in cafks exactly calk- 
ed ; and befides carefully lined with tin, for the 
more perfect exclufion of the air: adding, 
that to the fame end the bifkets were fo placed, 
as to leave as little room as poffibly might be 
in the cafk; which alfo was not opened, but 
Vou. I. 
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in cafe of abfolute neceffity; and tlien prefently 
and carefully clofed again. 
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I May elfewhere tell you of an eminent na- Ofprefrt- 
turalift, a friend of yours and mine, that hath “7g frst. 


a ftrange way of preferving fruits, whereby 
even goofberries have been kept for .many 
months, without the addition of fugar, falt, 


The ule of Awp of the great ufe, if not neceffity, of or other tangible bodies: but all that I dare 
brandy either brandy, or fuch other {trong and {piri- tell you, is, that he affures me, his fecret con- 
tha in ttuous drinks in the hot climates of the Indies, fifts in a new and artificial way of keeping 
Cha tits. ‘ 


them from the air. | 

Bur it feems more difficult, as well as more 
ufeful, to be able to preferve meat long with- 
out falt ; for it is fufficiently known to navi- 
gators, how frequently, in long voyages, the 
fcurvy, and other difeafes, are contracted by 
the want of frefh meat, and the neceffity of 
feeding conftantly upon none but ftrongly 
powdered fiefh, or flted fifth: and therefore, 
he is much to be commended, that hath firft 
devifed the way to keep flefh fweet, without 
the help of thofe fretting falts men are wont to 
ufe to make it keep. This way is not un- 
known to fome ingenious perfons in London, 


muft not be omitted, that the relator, and o- 
thers, that had the care of making provifion 
for the voyage, were fain, inftead of butter 
made of cow’s-milk (which could not be had, 
where they took in their lading) to make ufe 
of that made of goat’s, or ewe’s-milk, which 
is not (as the Indians make it) fo good, and to 
whofe ranknefs he afcribed that, which he had 
obferved in fome of the .meat buried in it, 
which he thought might have been preferved 
longer and better tafted (for wholefome and in- 
corrupt he faid it was) in our European butter; 
whofe power to preferve meat buried in it, after 
due coction, hath been confirmed to me upon 

their 
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their own obfervation, by an experienced of- 
ficer of the Englith fleet, that had the over- 
fight of the provifions, and by others, that had 
opportunity to obferve it. 

But how much the naturalifts flaill may ad- 
vance the dietetical part of phyfick, by enabling 
men to make aliments much Jaftinger than na- 
turally they are, I miuft not here labourto con- 
vince you by other inftances, that I may not an- 
ticipate what we have elfewhere to acquaint you 
with, from other men’s experiments, and our 
own, about the confervation of bodies. Only 
I fhall at prefent tell you in general, that ] hope 
there will be ways found out to preferve even 
raw flefh it felf (for of the keeping of roafted, 
we have juft now given you an initance) with 
things, that do not fo much fret it, nor give it 
fo corrofive a quality, when eaten, as our 
common falt doth. For not to mention what 
feveral curious perfons have praétifed, of falt- 
ing neats-tongues with falt-petre, which, though 
done only to make them look red, fhews, that 
a body, not corrofive like common falt, may 
preferve flefh; I have, for trial fake, kept an 
entire puppy of a pretty bignefs, untainted for 
many weeks, (and that in the midft of fummer) 
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done of this nature. And firft; let me inform 
you of what we are told by Lin/choten * con- 
cerning that drink, which in the Aaf-Indies 
they call fura, and-made of the liquor drop- 
ping from the bloffoms, that they cut away from 
the Indian palm-tree, ‘which: bears the coco- 
nut. For this /ura, he tells us, that amongft 
other things, they make fugar (which is called 
jagra) which is made by boiling that liquor, 
and fetting it in the fun, where it congeals to 
fugar. 

Anp though I muft not conceal from you, 
that our author adds, that it is not much efteem- 
ed by reafon of its brown colour, and for 
that (to ufe his words) they-have fo great quan- 
tity and abundance of white fugar throughout 
all India ; yet the latter reafon, of the cheapneds 
of jagra, feems to be the principal. For pro- 
bably, if other fugars were fcarce, the meliora- 
tion of this would be attempted; and it is very 
likely, that if a fkilful naturalift had the order- 
ing of that {weet juice, of which the Indians 
make their jagra, he might very well make of 
it afugar of no fmall ufe; and fuch a fugar 
would be very convenient in many cafes, and 
to many perfons, for its being different from the 
common fugar, though it fhould not be better. 


and that without flaying, drying (by fire, or 
otherwife)} or fo much as exenterating him, or 
eleanfing him, or doing any thing towards the 
preferving of him, fave the keeping him im- 
merfed in a well-ftopt veffel, under fpinit of 


Of prefer- 
ving flefh 
in [pirit 
of wine. 


Garcilafus alfo (a much applauded writer 4pud job. 
concerning the Weft-Indies) treating of the Lae. 
fruits of a Peruvian tree; called by fome Molle, nS a 


and by others Mulli, Comjiciunt (faith he) ex e0¢.3. 


wine, (from whofe tafte, I prefume, meat may 
be eafily freed by water;) and there feemed fmall 
caufé to doubt, that the only thing, that hindred 
me from keeping him much longer, was the 
want of time to purfue the experiment, and 
take notice of its fuccefs. For I remember, I 
have the fame way kept a foft fubftance, taken 
raw from an ox or cow, for many months (if 
I miftake not, eighteen or twenty) and found 
no putrefaétion or ill {cent in the immerfed fub- 
ftance; which, for aught I know, might have 


-been preferved divers years together the fame 


way, or at leaft, by an eafy improvement of 
this method, of which, I lately intimated, I 
intend you hereafter an account. 


potum confricando blandé inter manus in aqua 
calida, donec dulcor omnis defricetur. Percolant 
banc aquam, fervanique dies tres quatuarve, da- 
nec fubfideat, potus eft limpidifimus, (Fc. Aqua 
éadsm cotta convertitur in optimum mel. « They 
¢ make drink of that Muli, rubbing it gently 
‘ in their hands in hot water, until they have 
* rubbed out all the fweetnefs; they ftrain 
© that water, and keep it three or four days, 
© until it fettle, and then it becomes a very 
© clear drink: the fame water boiled turns into 
< good honey-—~Of this fruit boiled with water 
‘ according to different manners is made wine, 
* or good drink, or vinegar, or honey.” And 
of the fame plant Petrus de Cieca hath this 


confirming paflage: Ex bujus frudiw cum aqua Apid eun- 
decoi3e, pro colfura modo fit aut vinum five potio #™ codem 


Of cyér- _ AND I fhall fureher add on this occafion, 
admodum bona, aut acetum, aut mel.. And loco, 


fh by that if we reflect upon fugar, whichis (at leaft 


Sige, andin thefe weftern regions) but an almoft recent 
maine [i difeovery, and confider how many bodies are 


gar of o- 
ther con- 


with it, by confectioners and others, not only 


that here is a great affinity betwixt {uch vegeta- 
ble honeys and fugar, efpecially if the juices 
be ordered with a defign of turning them ra- 


cretes bee preferved, but rendred' exceeding: grateful to 
fades the the tafte; that fingle inftance may fuffice to ther into fugar than honey, you may eafily ga- 
ae ther from the next and more memorable in- 


make us think it probable, that expedients yet 
unthought ef may, by an infight into nature, 
be found out, fer the prefervation of bodies: 
efpecially, if our ingenious friend Mr... 
would fhew us, how out of divers other con- 
eretes, befides the fugar-cane, a fubftance not 
unlike fugar (though of different tafte, aceord- 
ing to the nature of the vegetable, that affords 
it) may, by a peculiar induftry, be prepared. 
Which, that you may not think unfeazable, let 
me mention to you (fér perhaps he hath not 
yet taken notice of it) what even Indians have 
| 


ftance, which we are to mention, and whichis 
afforded us by the ‘diligenc defcriber of the 
Brafilian plants, who treating of the Caraguata, 
or Erva Babofa (or, as fome would have it, Her- 
ba innominate canleportulace) hath thefe words 
Yo our prefent purpofe: Porro (faith he) raden- 
do novacula petrol flolones, emanatvex conca- 
vitate liguor quidam tanté copié, ut\ex una folum- 
‘modo planta (mivabile ditlu) iatendam 50 aut 
plures arobe effhiant, '2 quo liquert- fii vinum, 
acetum, mel, S faceharum: liquor qeibe per 

ae nee <1 1) 


* Lin{choten’s Voyage, chap. 56.——-Whten they defire to have rio eecus, or fenit thereof, (namély, of the palm- 


trees,) they cut the 
faft to the tree, and then fto 
ox come forth; and in that fort, the pot, in fhort 
drink, like fweet whey, aud fomewhat better. 


bloffoms of the cacus away, and bind a vound por, y 
the fame clofe-round about wigh pat-earth, fo. thas ngithey wigd ngy ajc capycuter 1A, 
fpace, is full of water, 


with armawrow mouth .¢by them called sadee) 
which they calf furs, and is very pleafant 


Fifay 4. 
dulcis coquende raddtinr multe fuavior &S /piffior, 
ita ut tandem in faccharum congelefcat: < Then 
‘ by cutting the fhoot with a razor-blade made 
‘ ofa flint, there runs out of the cut a certain 
‘ liquor in fuch a quantity, that (which js 
‘ wonderful) out of one fingle plant, fome- 
‘times fifty or more @reke run out: from 
“ which liquor there is made wine, vinegar, 
« honey, and fugar. For the liquor, fweet of it 
* felf, is by’ being boiled made much fweeter 
‘ and thicker, fo thatit at length kerns into 
« honey.’ 
Since the writing of thefe laft lines, being 
vifited by an ancient virtuefo, governour to 
a confiderable colony in the northern 4neri- 
ea, and inquiring of him, among other par- 
ticularities touching his country, fomething in 
relation to the thoughts I had about the mak- 
ing of feveral kinds of fugar; he affured me, 
upon his own experience, that there is in fome 
parts of New Exgland a kind of tree, fo like 
our walnut-trees, that it is there fo called. 
whofe juice, that weeps out of itsincifion, &ea 
if it be permitted flowly to exhale away the 
{yperfluous moifture, doth congeal into a fweet 
and faccharine fubftance: and the like was con- 
firmed to me, upon his own knowledge, by 
the agent of the, great and populous colony of 
the Maffachufets. And very lately demanding 
of a very eminent and fkillful planter, why, li- 
ving in a part of America, too cold to bear fu- 
gar-canes, he did not try to make fugar of 
that very {weet liquor, which the ftalks of 
maiz, by many called Indian-wheat, afford, 
when their juicé is expreffed; he promifed me 
he would make trial of it; adding, that he 
ffiould do it very hopefully, becaufe that though 
he had never been folicitous to bring this juice 
into a faccharine form, yet having feveral times, 
for trial fake, boiled it up to a fyrup, and em- 
ployed it to fweeten tarts, and other things, the 
cuefts could not perceive, that they were other- 
wife {weetned than with fugar. And he further 
added, that both he and others had, in New- 
England, made fuch a fyrup with the juice of 
water-melons, 
That the Nor, Pyropbilus, is 1t only by teaching 
zaturalif men toumprove the wholefomenefs and taftes of 
may 74 the aliments, or to keep them Jong uncorrupt- 
ays toin €G, that the naturalift may contribute ta the 
vefigate preferyation of man’s health; for from the in- 
the whole- genious attempts of Sandorius, in his Medicina 
Seauiien Statica, we may be invited to hope, that there 
of aliments, may be ways, as yet unthaught of, to invel; 
proved by tigate the wholefamenefs or infalybrity of ali- 
ad ments: as he, by the weight, of bodies, after 
Sanétori- having fed on fuch and fuch meats, finds, that 
us’s Me- {wine’s flefh, melons, and fome gather things, 
dicina that he names (in the third f{eétion) do much 
Salle. hinder infenfible perfpiration, and confequently 
are unwholefome; though, as] takeitg, it were 
not amis, that before fych obfervations he 
framed into general and eftablifhed aphorifms, 
they were carefully made in bodies of differing 
ages, fexes, andcomplexions, and with varie- 
ty of cixcumftances.. But then again, prefum, 
ing thefe maxims to be judicioufly framed, the 
fame Statica Medicina makes it hopetul, that 
there may be unthought of methods found, 


NATURAL PHILOSOPHY. 


495 
whereby, by ways different from thofe for- 

merly ufed by phyficians, a man. may be much 
affifted in the whole manner of -ordering him- 

felf, fo. as to preferve health, and to: forefee 

and prevent the approach of many diftempers. 

Aand perhaps by fuch unthought of ways, di- 

vers paradoxes of concernment to mian’s health 

may be made out, as the diligent Sazforius to 

that obfervation propofed in thefe words, Semel sc 3. 
aut bis in menfe facia excel in cibo. 8 potu, die Aph. 96. 
Sequenti, licet fenfibiliter non evacuet, minus 

foltto perpendit annexus, (in the following. a- 
pharifm) addeth this important cerallary: 

Vitius uniforms caret beneficto illorum, qui femel The diffe- 
vel bis in menfe excedunt: expulirix enim a copia felis die 
irritaia excitat tantum pexfpiratus, quantum fine pene . 
ftatica nemo crederet: © If once.in amonth one rmixt the 
* eat or drink to excefs, the day following, if times after 
‘ he be weighed (though he hath fufféred no“, 
* fenfible evacuation,) yet then he will weigh jie ex. 
‘ lighter than is ufual. A,conftant diet wants ce/i, rried 
‘ the help of thofe, that-once or twice in a7“. 
‘ month do exceed: for the expulfive faculty cae 
‘ being: opprefied by too great repletion, ftirs jody. 

‘ up fo much of perfpiration; as without the 

‘ ftaticks no one would believe.? And in- 
deed experience hath informed us, that the 
promoting: or fuppreffing of infenfible tran{pira- 

tion, -hy which, in a day, the body may dit- 

charge it -felf of four or five pounds of excre- 
mentitious matter, hath a much greater power 

to advantage or prejudice health, than is wont 

to be taken notice-ef: fo that we fee, that the 
ftaticks, which, thangh long. known, were 
thought ufelefs to phyfick, may afford feveral 
important directions in reference to the prey 
fervation of man’s health; to which there are 
likewife other ways, whereby the naturalift may 
contribute. “For he may’ alfo devife means, 
whereby to judge of the qualities of alments, 
efpecially drinks, in their refpective kinds, and 
likewife of the temperature of the air in this 

or that place affigned. We fhall, in one of the 
follawing: effays, defcribe tq yoii a fmall flight 
inftrument, by the help of which, one, that is 
acquainted with this or that particular fort of 

wine, may give a near guefs, whether it be em- 

bafed with water or not. And whereas in moft 

hot countrjes, where water being the common 

drink, itis of great concernment toman’shealth 

to be able to make a good eftimate of the falu- Difference 
brity of it; and whereas phyficians are wont j,, +4. 
to think water, c¢teris parihus, the better and weigh of 
purer the lighter it is 5 this inftrument prefénrly ?4“er* 
manifefts, without any treuble é6f weighing in 

fcales, what among any waters propefed is the 
heavieft, and which the lighteft, and what 
difference there is of gravity betwixt them. 

And this difparity may fometimes be fo great, 

that I remember fome of our Englith navi+ 

gators tellus, that upon bringing home a fort 

af water out of Afriea into. Kngland, they 

found by the commen way ef ponderation, 

the African water in the fame bulk to be a- 

bout four euaces jn the pound lighter than the 
Englifh. And as the thicknefs or lightnefs of 

waters may be thus prefensly:difeerned by this 
hydroftatieal way, fo it is poffible, by fome 
chymical experiments, ¢afily endugh to dif- 
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fibly yet of greater moment to both than moft 

men imagine, the fkilful naturalift’s fagacity, if Tat the 
it were imployed to that purpofe, might pro-"” spoils 
bably find divers ways of difcovering the qua- eee 
lities, and confequently the falubrity and un- quclities of 


healthfulnefs of the air in particular places, ?47*war 
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That chy- cover fome other qualities, wherein waters, 
mical ex that are thought to be of the fame nature, differ 
Le ae from each other: as we find, that very many 
wer other Pump-waters will not bear foap, as rain-wa- 
qualities iaters, and the generality of fpring-waters will 


waters. do, Some water will not dye fcarlet, or fome airs 


The intro~ 
dur on. 


other particular colour, becaufe they are fecret- 
ly imbued with fome kind of faline fubftance, 
that hath an operation it fhould not have up- 
on the ingredients imployed by the dyer. And 
I have fometimes difcovered a latent fea-falt in 
water, where others fufpected no fuch matter, 
by pouring into it a folution of good filver, 
made in aqua fortis. For as common falt, as 
well as the fpirit of it, will precipitate the 
metal out of fuch a folution, in the form of 
white calx; fo it feemed rational to conceive, 
that in cafe the water I fufpeéted hath been 
imbued in its paffage through the earth with a 
faline quality, though not confpicuous enough 
to be taken notice of by the tafte, thefe faline 
corputcles diffufed through the water would, 
though faintly, aét their parts upon the diffol- 
ved filver,; and accordingly I found, that up- 
on the mixtures of fuch waters, andthe me- 
talline folution, there would immediately be 
produced a kind of whitenefs (from fome parts 
of the metal precipitated by the falt:) to avoid 
which, I have often been fain to ufe, in places 
where I met with fuch waters, either rain- 
water, or that, which is freed from its common 
falt, by a flow diftillation. 

And as for the temperature of the air, 
which is acknowledged to be of exceeding 
sreat confequence, both as to health, and as 
tothe prolongation of life, and which is pof- 


For the diligent Sanéorius (in the fecond fec- 
tion of this Medicina Statica) teacheth us, how 
to eftimate the healthfulnefs and infalubrity of 
the air, by the weight of thofe men’s bodies, that 
live in it. And befides this (nice) way, we 
fee,that by the late invention of weather-glaffes, 
it is eafy to difcern, which of two neigh- 
bouring houfes, and which of two rooms in the 
fame houfe, is the colder. And I remember I 
have fometimes bethought my felf of a flight 
way (to be mentioned in one of the following 
effays) by the help of which it is not hard to 
determine, in which of two places propofed the 
air is, ceteris paribus, the dryer or the moifter ; 
and to give allo fome guefs, both how much at 
the fame time the air of one place exceeds that 
of the other, and how the temperature of the 
air changeth in the fame place, at feveral times, 
either of thofe qualities. And that the differ- 
ing operations of feveral airs, upon certain forts 
of flefh hung in them, upon fome fading co- 
lours, upon bodies fubjeéct to gather ruft, or to 
be tarnifhed, and, in a word, upon divers other 
fubjeéts, may be more confiderable, than men 
feem yet to have taken notice of, I fhall think it 
fufficient to have intimated in this place ; being 
defirous to haften to the following effay, 
(wherewith Iam toconclude, what I have to 
offer to you concerning phyfick) that I may 
have the more time to employ on it. 


ESSAY V. 


Prefenting fome Particulars, wherein Natural Philofophy 
may be ufeful to the Therapeutical part of Phyfick. 


ND now, Pyrophilus, the method, that 
we formerly prefcribed to our felves (a 
little after the beginning of the firft effay) 
requires, that we confider a while the Thera- 
peutical part of phyfick, which is indeed that, 
whofe improvement would be the moft bene- 
ficial to mankind ; and therefore I cannot here 
forbear to wifh, that divers learned phyficians 
were more concerned, than they feem to be, to 
advance the curative part of their profeffion; 
without which, three at leaft of the four others 
may prove indeed delightful and beneficial to 
the phyfician, but will be of very little ule to 
the patient, whofe relief is yet the principal 
end of phyfick ; whereunto the phyfiological, 
pathological, and femeiotical parts of that art 
ought tobe referred. ‘There was a while fince 
a witty doctor, who being afked by an-acquain- 
tance of mine (himfelf an eminent phyfician, 
and who related this unto me) why he would 
not give fuch a patient more generous reme- 
dies, fecing he grew fo much worfe under the 
4 


ufe of thofe common languid ones, to which he 
had been confined, that he could not at the 
laft but die with them in his mouth? brifkly 
anfwered, Let him die if he will, fo he die, 
Jecundiim artem, I hope there are very few of 
this man’s temper; but it were to be wifhed, 
that there were fewer learned men, that think a 
phyfician hath done enough, when he hath 
learnedly difcourfed of the feat and nature of 
the difeafe, foretold the event of it, and me- 
thodically employed a company of fafe, but 
languid remedies, which he had often before 
found almoft as unable to cure the patient, as 
unlikely to kill him. For by fuch an unprofita- 
ble way of proceeding, to which fome lazy or 
opinionated practifers of phyfick (I fay fome, 
for I mean not all) have, under pretence of its 
being fafe, confined themfelves, they have ren- 
dred their whole profeffion too obnoxious to 
the cavils of fuch empiricks, as he, that (as 
the Lord Verulam reports) was wont to fay, 
your uropean phyficians are indeed learned 

men, 
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tien, but they know not the particular cures 
of difeafes; and (unreverently enough) to 
compare our phyficians to bifhops, who had 
the keys of binding and loofing; and nothing 
elfe. Which brings into my mind what Mon- 
fieur De Balzac relates (in his witty French dif- 
courfe, of the court) of a phyfician of Milan; 
that he knew at Padua, who being content 
with a poffeffion of his fctence, and, as he faid; 
the enjoyment of the truth, did not only not 

articularly enquire into the cure of difeafes, 
ba boafted, that he had killed a man with the 
faireft_ method in the world: E morto (faid he) 
canonicamante, é con tutti gli ordini. And fuch 
fcoffs and ftories are readily enough entertain- 
ed by the major part of men, who fend for 
phyficians, not fo much to know what ails 
them, as to be eafed ofjit, and had not rather 
be methodically killed,than empirically cured. 
And it doth indeed a little leffen even my e- 
fteem of the great Hippocrates’s fkill, to find 
mentioned in his writings fo many of his pa- 
tients, of whom he concludes, that they died. 
And I had much rather, that the phyfician of 
any friend of mine fhould keep his patient 
by powerful medicines from dying, than tell 
me punctually when he {hall die, or fhew me 
in the opened carcafs, why it may be fuppofed 
he lived no longer. But, Pyropbilus, my 
concern for mankind, and for the reputation 
of many excellent phyficians, whofe profeffion 
fuffers much by the want of either induftry 
or charity, in fuch as we have been {peaking 
of, hath diverted me longer than I thought 
from telling you, that I fuppofe it will be 
not very difficult to perfuade you, that this fo 
ufeful therapeutical part of phyfick is alfo ca- 
pable of being much improved by a knowing 
naturalift, efpecially if he be an intelligent and 
expert chymuift, as in this eflay we will fuppofe 
him. 

CHAP IL 

That the (OME Paracelfian would; perhaps; fet 
nateralit forth, how much more eafy to be taken 
elie, chymically-prepared medicines are wont to be; 
chymically than thofe loathforne and clogging Galenical 
prepared, potions, bolus’s; &c. which are not only 
ate ie odious to the takers; but (which is much 
iniiee worle) are to many fo offenfive, that either the 
ry Galeni- patients cannot get them down, or the incenfed 
calones. ftomach returns them by vomit, before they 
have ftayed long enough in the body to do 

-any more than diftemper it. But I fhall not 

much infift on this, becaufe I think whole- 
fomenefs to be much more confiderable in a 
remedy than pleafantnefs; though, I confefs; 

I could with, that phyficians were more careful 

to keep patients from being almoft as much 
troubled by phyfick, as by the difeafe, and 

to cure, according to the old prefcription, not 

only citd and tuté, but jucundé too: efpecially 
confidering, that, as we were faying, the 
loathfomenefs of fome medicines maketh the 
{tomach rejeét them, before they can have 

' performed their operations. And it is, I pre- 

fume, onthis account as ‘much as any other, 

that at Oxford learned and practical phyficians, 

of your acquaintance, make very frequent ufe 

Vot. I. 5 
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(on patients not feverifh) of the reafin of ja~ 4 /tance 
Jap, barely drawn with {pirit of wine; fince, piel os 
as we havetried, fix, eight, or ten, or more is 
grains, of this almoft infipid refin, being cleanly ters and te 
prepared, according to art; and with a little elas 
gum tragacanth, and half its weight of pow- 14... 
dered cinnamon, or fome flich thing made up, 

may be taken in the morning in form of pills, 
inftead of a potion; and is wont to evacuate 
plentifully enough, and yet gripe the patient 
much lefs than common purges, But, as I 
faid, I thall not infift on this. I might better 
commend the ufefulnefs of chymiftry to the 
therapeutical part of phyfick, from ‘hence, that 
it is probable, that even emptying medicines 
may, by the Spagyrift’s art, be fo prepared, 
as not only to be lefs offenfive than common 
purges or vomits in the taking, but to be 
lefs painful in the working: as I have often 
obferved, both in myfelf and others, that up- 
on the taking of the clear, and not loathfome 
mineral waters of Barnet, though the medi- 
cine wrought with me ten or twelve times in 
a morning, yet it did neither pain me, or 
make me tick, or diforder me for tlie remain- ji 
ing part of the day, any thing near fo much; 

as a common pill or potion, that had wrought 

but once or twice, would have done. And I 

fhall elfewhere (God permitting) teach you a 
preparation of filver; whereof about three or 

four grains being made up (with any proper 
conferve) into a little pill, is wont to make 

a copious evacuation of ferum efpecially (in 

bodies, that abound with it) without making 

the patient almoft at all fick; ot griping him; 
infomuch that I know fome perfons; both 
phyficians and others, with whom though this 
medicine work frequently ina day, and though 

(which is ftranger) once taking of it will with 

fome perfons work fo for two or three, or more 

days fucceffively, yet they ftruple not to go a- 

broad and follow their bufinefs. And fome,that 

take it, tell me, that when it works not with. 

them, as for the moft part, when it hath freed 

the body from fuperfluous ferum, it will ceafe, 

and in fome bodies will fcarce purge at all, 


“it neither puts them to pain, nor makes them 


fick. 

Anp now I am fpeaking of the painlefs 7st she 
ways of relieving the fick, I fhull add, -that oe 
there is another way, wheteby it is to be”? ey 
hoped, miany patients may be refcued from a medicines 
great deal of pain 5 and that is, by finding ouit ble to do 
medicaments, that may in feveral diftempers, il ie 
that are thought to belong peculiarly to the eg i di. 
chirurgeon’s hand, excufe the need of burning, vers in- 
cutting, treparining, and othet as well painful.f#er. 
as terrible manual operations of chirurgery. 
Flelmont tells us, that he knew a country- Hel 
fellow; who cured all frefh wounds by a drink, gaia 
made (as I remember) of burnt Tifa. I have busc. 14. 
informed you in anothiet effay, of the cure I See aff che 
obferved tobe made of the exulcerated tumours 4 2" 

epee ee thor in 
of one fick of the king’s-evil, by the ufe of 7,4. 
beer, altered by a little plant, that did not at all quem vo- 
difturb the taker, If we may believe Hel- cat ag 
mont and Paracelfus; Precipitatus Diaphore-¥2"#* de 
ticus, taken at the mouth, dotlt cure, to ufe Febr. ¢. 
his own words, Carcinoma, lupuni, F quodli- 14. 
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Let .feyldismenum cacccioes uicus, frve externum 


fve mternun, And if there be any truch in 
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what hath been afirmed to me by feveral eye- 
witncfles, as well phyficians as others, con- 
cerning the weapor-falve, and powder of fym- 
pathy, we may well conclude, that nature may 
perform divers cures, for which the Help of 
chirurgery is wont to be implored, with much 
lefs pain to the patient, than the chirurgeon is 
wont to put him to. 1 know a very ingenious 
man, that is famous as well for his writings as 
tor aremedy, wherewith he undertaketh to cure 
conttantly the exulcerated cancers of women’s 
breafts, without any confiderable pain: but 
having not yet had opportunity to make trial 
of that which I have lying by me, I {hall 
only tell you he aflures me, chat this medicine 
is indolent, and mortifies the ulcerous parts as 
far as they are corrupted, without difordering 
the party troubled with them; which I the 
lefs doubt becaufe, that (to add thus much 
on this occafion) partly by the colour, &c. of 
this powder, and partly by his own confeffion 
to me, it feems to be a dulcification of arfenick, 
firft Axt with nitre, and then carefully freed 
from its corrofivenels, by very frequent diftil- 
lations of frefh fpirit of wine. I fhall ere long 
have occafion to teach you a drink, whereby 
exulcerated (but not cancerous) breafts have 
heen very happily cured. The learned Bar- 
ihalinus, in his late Objervaticnus, mentions the 
cure of fome hurts in the head, done without 
trepanning, in cafes, where that formidable and 
tedious operation 1s wont to be thonght necef 
fary. As for the terrible way of {topping the 
violent blceding in great wounds, by fearing 
the orifices of the veffels with hot irons, it 
would be little needed, if we knew fuch reme- 
dies, asthat, which the inquifitive Petrus de 
Ojina, in his Curious Letter to Monardes from 
Peru, mentions in this paflage, which I find 


among his other obfervations : Anno (faith he). 


15553, im urbe D. facobi, que eft in provincia 
Chyle, guidam Indi captivi furas fibi amputdrunt, 
& eas afjas pre fame ederunt, & (quod mirabile 
diéu) cujufdam planta folia vulneribus imponen- 
tes, illico fanguinem fiftebant: * In the city of 
* St. ames, that is in the province of Cdy/e, 
‘ certain captive Indians cut off the calves 
‘ of their legs, and for hunger eat them, 
‘ and (which is ftrange) applying the leaves 
‘ of acertain plant to their wounds, imme- 
‘ diately they ftanch the blood.” I knew a 
rich man, extremely corpulent, who having 
tong had a {trange kind of fiftula in his breaft, 
and having travelled from one country to ano- 
ther, to confult with the ableit chirurgeons, 
was at length brought to that pais, that at a con- 
fultation they refolved, by opening his breatt, to. 


— try, if they could track the winding fiftula,and 


fave his life: and as the inftruments, for this 
iad operation, lay upon the table, another fa- 
mous chirurgeon cafually coming into the 
houte, told the patient, that he had an art of 
curing filtulas without cutting them open, and 
without any confiderable pain or trouble: 
whereupon the rich man offering him what he 
pleafed for the cure, the chirurgeon quickly 
performed his promife, as the patient himéelf, 


who fhewed me his breaft, confeffed to me, 
and that by the ufe of an almoft indolent re- 
medy, which he purchafed of the chirurgeon, 
and which by his favour came to my hands: 
and that even very ill-conditioned fittulas may 
be cured without chirurgical operations, by 
medicines taken at the mouth, I fhall e’er long 
have occafion to fhew you by a notable ex- 
ample. 

In the mean time I fhall add, that a’ man, Sr Wai- 
whom I fuppofe you have often feen, having ter R.- 
a while fince received fuch a kick of a horfe, 8" a 

; afar. 
as made the doctor and chirurgeon, that tend- 
ed him, to conclude the part gangrenated, and 
the patient’s condition, by the acceffion of a 
violent fever, fo defperate, that they defired 
to meddle with him no longer ; a large dofe 
of Sir Valter Raleigh's cordial, fent him by an 
excellent lady you are nearly related to, not 
only freed him from his fever, and the deliri- 
um that attended it, but, to the wonder of all 
that obferved it, reftored the limb, that was 
concluded gangrenated, to its former found- 
nefs, 

Anp to bring credit to all thefe relations, I 

fhall crown them with that memorable paffage 
of Gulielmus Pifo, of as great things, that he 
faw done by the illiterate Indians themfelves : 
Memini (fays he) in caftris membra militum glo- What great 
bulis {clopetorum iffa, {F jamjam ab Europais fe the tn- 
chirurgis, tam Lufitanis quam Batavis, empu- oe ses 
tanda, barbaros recentibus gummi fuccis & bal- f sobaccu 
Jamis & ferro &F igne liberaffe, © feliciter refti- 
tuiffe. Oculatus itidem teftis fum in nofocomits re- 
liéta ulcera &S gangrenas ab illis, vel folo fucco 
tabaci, curata: *\1 remember, that the limbs of 
‘ foldiers wounded with gun-fhot, to have been 
* cut off by the advice of our European furge- 
‘ ons, both Dutch and Portuguefe, thofe bar- 
barous people by recent juices, gums, and 
balfams to have freed them from knife and 
cauteries, and happily cured them. I alfo am 
‘ an eye-witnefs, that with the juice of tobacco 
alone, they have cured wounds given over 
‘ by our furgeons.’ 

But, Pyrophilus, that the making of divers 
helps to recovery, lefs diftafteful, or lefs pain- 
ful to the patients, is not the only, nor perhaps 
the greateft fervice that chymiftry may do him 
that attempts the cure of difeafes, I fhall now 
endeavour to manifeft in fome particulars. 


CHAP. II 


ND frit, the fkilful naturalift, efpecially rhce the 
if a good chymift, may much affift the earch of 

phyfician to difcover the qualities of medicines, 77" de 
whether /ample or compound; that the experi- Rene 
ments of the Spagyrifts may much contribute Jar aiféo- 
to the examining thofe many things themfelves ¥"5 
prepare, you will,I prefume, eafily grant. That la 
alfo divers mineral waters are of the nobler fort ~ 
of medicines, is fufficiently confeffed on all 
hands ; and it is known too, that the induftry 
of chymifts hath produced fome good dire¢ti- 
ons towards the difcovery of the minerals pre- 
dominant in divers medicinable fprings: but I 
am much miftaken, if they have not left much 
for others to do, which may be eafily done, 
And I fcarce doubt, but that by the various 


ways 


“ 


n 


wn 
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ways, that might be propofed; of trying what 
fuch waters hold, and what faline or other 
qualities are predominant in them, not only 
the nature of thofe medicinal waters, that are 
already ufed, might be more thoroughly under- 
ftood; but undetected properties might in 
many others, that are now not taken notice of; 
be difcovered; of fome of which ways of ex- 
amining, mineral waters, I may elfewhere.give 
you an intimation. And I have made feveral 
trials, that have, I confefs, much inclined me 
to think, that the fault is rather in us, than 
either in nature or chymiftry, that men do not; 
by the help of chymical experiments; difcover 
more of the nature of divers medicaments; 
than hitherto they feem to have fo much as 
aimed at, For though the abftrufe endow- 
ments of fpecificks will not, I fear, be learned 
in hafte, otherwife than by particular trials and 
obfervations; yet many fimples have other 
qualities, which feem chiefly to refide, though 
not in an elementary falt or fulphur, yet in a 
part of the matter that feems of kin to a falt 
or fulphur: fuch as fournefs; faltnefs, a cauf- 
tick or a healing faculty, abfterfivenefs, and 
the like, upon whofe account fuch remedies 
feem chiefly to work in a multitude of cafes. 
And towards the inveftigation of fuch qualities; 
a chymift may oftentimes do much, without 
making all his trials in human bodies. But 
though, to illuftrate this matter, I have fome- 
times made feveral experiments, yet not having 
now my notes and obfervations at hand, I fhall 
only mention a few things as they offer them- 
felves to my memory, referving the more dif 
tinct handling of this fubjeét to another op- 
portunity ; and the rather, becaufe that till 
fuch phenomena have been more diligently 
obferved, and reduced to their diftinét forts, I 
would have them looked upon but as hints to 
farther inquiries; not as fufficient authority to 
eround genéralruléson, 

TueEre are fome plants, whofe juices, efpe- 
cially when the fuperfluous moifture is exhaled 
or abftracted, will, (fome by the affiftance of 
a gentle heat and filtration, and fome, even of 
themfelves, in time which J remember, hath 
in fome fucculent plants amounted but to a 
very few hours) coagulate in part into a kind 
of falt, which, if you pleafe; you may call ef- 
fential: and by this nitro-tartareous falt (as it 
feems to be) thofe vegetables, whofe juice af- 
fords it (fuch a8 are, if I miftake not their 

Ofthe ni- names, parietarta, bortage, buglofs, &c.) may 
tro-tarta- be difcriminated from thofe many others, from 
reous {alt whence it is not (at leaft by the fame way) to 
HE be obtained, And poffibly alfo thefe falts 
a ‘may, to a heedful furveyor of them, appear 
to differ enough from each other in thape, tafte, 
or othér obvious qualities, to deferve to bé 

forted into differing kinds. | 

Ir likewife we compare the effential falts 
and fpirits of thefe plants, with thofe of fcurvy- 
gtafs, brook-lime, and other vegetables, that 
are counted antifcorbutical, and abound in vo- 

- Jatile-and faline parts ; and if we alfo examine 
other plants, by divers chymical operations, 
and obferve not only their difpofednefs or in- 
difpofition to yield fpirits or oils by fermen- 


tation, or without it; but thofe other particu- 
lars, wherein they will appear to agree with, or 
differ from each other: there is little doubt 
but fuch trials will make them difcover, to 4 
onfidering naturalift, much of tHeir natures 
and properties; and efpecially of fuck as dépend 
cHiefly upon the plenty or paucity of the faline, 
unctuous, four, {pirituous, lazy; teriacious or 
volatile parts. 
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Ir may be alfo obferved; that the infufion Diference 


or decoction of fome plants, as of brazil, fenria; 
&c. will be heightened into a reddifh colour 


in operatin- 
. on between 
2 atid and 


by putting alkalizaté falts, as of tartar, or Of glkalizate 
pot-afhes; in the water that extracts their tinc- falts. 


tures: whereas acid fpirits, at leaft fore of 
them, will much impair, if not deftroy their co- 
lour; asalittle aqua fortis will trnmediately turn 
a red tincture of brazil, rade in fair water, into 
a pale yellow: whereas, on the other fide, I 
have obferved, that a {niall quahtity of 4 ftrong 
{elution of pot-afhes; dropt into dan infufion of 
red-rofe leaves, hath prefently turned it into a 
muddy colour, that feemed to partake of green 
and‘blues but was dark dnd dirty; whereas a 
little aqua fortis, or good fpirit of falt poured 
into the fame fimple folution, did immediately 
turn it into a finered, and {fo it would do the 
muddy mixture lately mentioned; if it were 
put to it in a far greater quantity. I obferved 
alfo; that with a very ftrong (though clear and 
well filtrated) lixiviim of pot-dfhes, I could 
precipitate fome part of the infufion or de- 
coction of ted-rofes; which groffer parts, wher 
the mixture was filtrated through cap-paper, 
remained like a dirty coloured (though fome= 
what greenifh) mud in the filtre ; the fuid and 
finer part of the mixture paffing through in the 
form of a liquor- high coloured, almoft like 
mufcadine, 


Anp on this occafion; I remember, that as of ink 
galls, a very ftiptick vegetable excrefcence, ade by _ 
will yield a decoétion; with which, and cop- the Re 
peras, the common ink is made; fo diverts o- ee 
ther plants, of notably aftringent parts, may plants, 
be employed to the like ufe: for, by cafting ™#? 4 #+- 
vitriol into a deto@tion either of oaken bark,“ ™ oR 


or red-tofés, or even a bare infufion of either 
lop-wood; or fumach; to name now no other 
plants of the like nature; I have prefently' made 
a mixture, that might make a fhift to fetve 
for writing-ink; but whether all ftiptick plants, 
or they only; will with vitriol make. an ink; 
I refer to farther ifiquiry. And as a folution of 


vitriol, and the decoction of the above-mén- of fme 
tioned plants, do precipitate each other to make talline 
inks ; fo I remember I have tried,. that by dif- precipita 


folving the cryftals of pure filver (made the 
common way with aqua fortis, or fpirit of nitre) 
in a good quantity of fair water, that the liquor 
having no colour of its own, the colours it 
produceth in other bodies may be the better 
obferved, I found;that I could with this liquor 
precipitate out of the inftrfons alone of feveral 
vegetables fubftances differingly coloured, ac- 
cording to their refpective difpofitions. And 
fo I have found; with lefs coft, that /accharum 
Saturni, which feems to be a kind of vitriol .of 
lead, whilft it lies diffolved in the fame fpiri€ 


of vinegar, which extracted it from the metal, 


being 
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being’ put to the bare infufion of lop-wood, 
lignum nephriticum, red rofes (to name thofe I 
now remember I made trial of ) they will pre- 
cipitate each other. 
I Micnr farther add; that I have tried, that 
fulphureous falts, fuch as oil of tartar; made 
That fal- per deliquium, being dropped into the exprefied 
phureous Juices of divers vegetables, will in a moment 
ae ~turn them into a lovely green, though the ve- 


fed juices of getables were of colours differing from that, 
vegetables and from one another, (as I remember one of 
ye “se” thofe vegetables, in which I expeéted, and 
oe" found that change, was of a fine carnation.) 
And I could tell you, that though it be difpu- 
ted, whether quick-lime have any falt diffoluble 
in water, and of what fort it is, the examen 
of that queftion may be much furthered, by 
trying, as I have done, that the water of quick- 
lime, well made, will precipitate a folution of 
{ublimate made in fair water, and will préfently 
turn fyrup of violets (which is blue) if well 
mixed with it, into a fair green. Experiments, 
Ifay, of this nature I might eafily annex ; but 
having already fet down divers of them in 
what I have written concerning colours, I hall 
refer you thither : and now only add this ob- 
fervation, that the inveftigation of divers me- 
dical qualities, even of animal fubftances, may 
be as much affifted by the naturalift, efpecially 
Of the dif- a chymift ; as we elfewhere have by the diftilla- 
*illation OF tion of the caleulus bumanus hewn, how much 
ie calcu-7 differs fromthe {tones, that are found in the 
us huma- ~~. . ba 
nus, and of earth. And if you take thofe hard concre- 
the concre- tions, found at certain times in the heads of 
ere craw-fifhes, that are wont to be called lapides 
lapides ¢@¢#crorum, and commit fome of them to di- 
cancro-, ftillation, and infufe fome in vinegar; and o- 
rum, thers in old Rhenifh-wine, or {trong white- 
wine, you will probably difcover fomething of 
peculiar in the nature of this concrete, of which 
I may poffibly elfewhere make farther mention 
to you. “And not only fo, but in forne animal 
fubftances, you may, by fit experiments, dif- 
Theehonges cover notable changes to be made, and their 
in anizpal ve SCRTOC = Pare 
fubjtances QPaalities to be much heightened, when the eye 


made by Acarce perceiveth any change at all, as I have. 


ibaa purpofely obferved, in keeping urine in clofe 
zion only, 


sicular. Stalles, and a moderate heat for many weeks: 
particular- De — ; : 

ly iu urine. tor at the end of that time, the virtues, that 

depend upon its volatile fait, will be { height: 

+f ened, that whereas upon putting fpirit of 

anes falt to frefh urine, the two liquors readily 

fale with and quietly mixed, dropping the fame fpirit 

“gefed u- upon digefted urine, there would prefently 

hee enfue a hiffing and ebullition, and the vo- 

Jatile and acid falts would, after a while, 

concoagulate inte a third fubftance, fomewhat 

of the nature of fal-armoniack, And whereas 

the fyrup of violets, formerly mentioned, be- 

ing diffolved in a little frefh urine, feemed to 

be but diluted thereby; a few drops of the 

fermented urine tempered with it did prefently 

turn into a deep green : and the fame digefted 

urine being dropped upon a folution of fubli- 

mate made in fair water, prefently turned it 

white, by precipitating the diffolved mercury. 

ith what (various) fuccefs we have likewife 

made upon fome other parts of a human body, 

~ as well confiftent as fluid, fome trials, analogous 


Of the 


The USEFULNESS of- 
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to what we have recited of urine, I may elfe- 
where, perchance, take notice to you: but of 
fuch kind of obfervations I mutt give you but 
this hint at prefent. f 


CHAP. I. 


ECONDLY: by thefe and other ways of 
S inveftigating the medical qualities of bo- J 
dies; the naturalift may be enabled to add much That the 
to the materia medica; and that two feveral a tf Vi 
UMAUKTE GAAS 
ways. . much to the 
For he may, by his feveral ways of trial, materia 
and by his chymical preparations difcover, ™¢dica, 
that divers bodies, efpecially of a mineral na- 


ture, that are as yet not at all imployed by 


phyficians, at leaft internally, may be brought gy tmploy- 
into ufe by them; and that others, that are na- ing bodies 
turaily fo dangerous, as to be ufed but in very Meee ry 
few, and for the moft part extreme cafes; may i ie biel 
with fafety‘be more freely employed: Some - 
modern chymifts (as particularly Glauberus) of remedies 
have of late prepared remedies not unufeful out tewly pre- 
of zink or fpelter. And I have already men- a ra of 
tioned unto you an excellent medical ufe of 7" 
filver, of which, prepared (as is there intima- 

ted) Ihave now this to add, that fince I began phe care of 
to write of itto you, I met with a confiderableshe dropfis 
perfon, who affures me, that fhe her felf was vy the pitt 
by the ufe ofit in a fhort time, cured of the “™#"* 
dropfy, though, by reafon of. her having a 

body very corpulent, and full of humours, fhe 

have been thought more than ordinarily in 

danger of that ftubborn difeafe. Ihave fome- 

times wondered, that there hath been fo little 

care taken by: phyficians, and even by chy- 

mifts, to inveftigate the qualities of minéral 

earths, and thofe other refémblihg bodies, 

that are, or may be plentifully enough digged 

up in moft countries, though not the felf-{ame 

in all; for however men are pleafed to pais 

them flightly over, as if they were but elemen- 

tary earth, a little ftained, or otherwife lightly 

altered, I have feen great variety of them, 

that have been digged fometimes within the 
compafs of a little {pot of ground: and the dif- 

ferences of divers of them, both as to colour, Of the 
tafte; confiftence, and other qualities, have #/¢ of medi- 


- been too great, not to make me fufpect they cal earths. 


were of very differing natures. And the true 
bolus Armenus, and the terra Lémnia, which 
is now brought us from the ifland, that gives it 
that name, (mark’d with a feal, which makes 
many call it Terra figillata, though that name 
be for the fame reafon applied to the terra 
Stlefaca, and other medical earths) have been 
fo efteemed, both by antient and modern phy- 
ficians, as well againft malignant difeafes, 
and the plague it felf, as againft divers other 
diftempers, that it is the more ftrange, that 
(fince the greateft part of thofe two earths, that 
are now brought into our countries, have not, 
as the more {kilful complain, the true marks 
of the genuine earths, whofe name they bear) 
phyficians have not been more careful to try, 
whether their own countries could not furnifh 
them with the like, or as good, efpecially in 
regard fome of the few attempts of that nature, 
that have of late times been made, may give 
them as much incouragement, For, not to 

believe 


Hosted by Google 


Epiteme 
feientia 
naturalls, 
Iz. rr: 


Inftances 


Effay 5. 


believe the boafts of the Silefian Fohannes Mon- 
tanus (who paffeth for the inventor of the 
Terra figillata Silefiaca Strigontenfis) in the wri- 
ting he publithed of the virtues of it, that itis 
gold prepared and tranfmuted, by provident 
nature, into an admirable medicine; I find 
that learned phyficians prefer it before the Lem- 
nian earth, that is now brought from Turkey. 
And the experienced Sennertus gives it this 
commendation, Experimentis (faith he) multts 
jam probatum eft, ejus infignes effe vires contra 
peftem, febres malignas, venenatorum anima- 
lium morfus, diarrhaam, dyfenteriam: ‘ It is 
‘ approved by many experiments, that its 
‘ virtues are excellent againft the plague, 
‘ malignant fevers, the bitings of venemous 
‘ creatures, the diarrhoea, and other fluxes.’ 
What he adds, that the chymifts name it 
axungia folis, brings into my mind (what I 
fhall hereafter have occafion to mention more 
particularly to you) that I had once brought 
me a certain earth, by a gentleman, that digged 
itup in this, or fome neighbouring country, 
which, though it feemed but a mineral earth, 


of gold aud did really afford, to a vety expert trier of me- 


divers no- 
ble men- 
firuums 
drawn out 
of them. 


tals of my acquaintance, a not defpicable pro- 
portion of gold. They have alfo found in 
Hungary an earth, which they call Bolus Tocka- 
vienfis, which is affirmed by Crafo (in Sen- 
nertus) to meltin the mouth like butter, and 
to have all the other proofs of the true Bolus 
Armenus, and therefore is, by that judicious 
phyfician, preferred before the modern bole- 
armony, even that, which was brought out of 
Turkey to the emperor himfelf. And he relates, 
not only its having fucceeded very well againft 
catarrhs, but his having experimentally found 
it of great efficacy in the plague, that reigned 
in his time at Vienna. To which I fhall add, 
that a very learned and fuccefsful Englifh doctor 
now dead did fome years fince, during a 
great plague, that then raged in the city,where 
he lived, find a vein of red earth, not very 
far from that town, and prefcribed it with very 

ood fuccefs in peftilential fevers, as I was 
informed by an ingenious friend of his, that 
ufed to adminifter it, and fhewed me the place, 
where he digged it. 

{ Rememper alfo, the experienced chymift 
Fobannes Agricola, in his notes upon what Pop- 
pius delivers of Terra figillata, after having much 
commended the Terra Silefiaca in divers dif- 
eafes, and equalled it to the beft of Turkey, where 
he had travelled, relates one ftrange thing of it, 
with many circumftances, and in a way, as if he 
fpoke upon his own trial; namely, that the 
fpirit of Terra figillata, by which I think he 
means the Strigonienfis, doth, though flowly, 
diffolve gold as well as an aqua regis, and that 
into a red folution; whence in two or three 
days the gold will fall of it felf into a very fine 
and fubtile powder. And the fame author tells 
us, that he hath feen another earth digged at 
the Rbeinfiran, not far from Wefterwald?, 
which was more inclinable to white than to 
yellow; which is preferable to the Silefian, and 
gives more falt than it, and diffolves filver 
better than other menftruums; fince, as he 
faith, a filver may thereby be eafily made 

Vot. I. 
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potable; and be prepared into a very ufeful 
medicine for the difeafes of the head. And for 
my part, Ido not much wonder at the efficacy 
of thefe earths, when I confider, that divers of 
them are probably imbued, as well as dyed, 
with mineral fumes, or tinéted with mineral 
juices, wherein metal or minerals may lie, as 
the chymifts {peak, iz /olutis principiis, in which 
form, having neither endured the fire, many 
of their ufefulleft parts are more loofe and vo- 
Jatile, and divers of their virtues lefs locked 
up, and more difpofed to be communicative of 
themfelves, than they are wont to be in a more 
fixed or coagulated ftate, or when they have 
loft many of their finer parts by the violence 
of the fire. 


5OL 


Besipes, there are feveral mineral bodies, of medi: — 
which,though perhaps they may not be of them- es out of 
felves fit for the phyfician’s ufe, may, by addi- Ai 


tion of fome other convenient body, or by 
fequeftration of the more noxious parts, or by 
fome fuch other chymical preparation, as may 
alter the texture of fuch minerals, be rendered 
fit to increafe the Materia Medica. As Ihave 
known, that by a preparation of arfenick, with 


_falt-petre, whereby fome of the more volatile 


and noxious parts are driven away, and the 
remaining body fomewhat fixed and corrected 
by the alkali of the nitre, it hath, by a farther 
dulcification with fpirit of wine, or vinegar, 
been prepared into a kind of balfamum fuligi- 
nis, which wonderfully cured a phyfician of 
my acquaintance, as himfelf confeffed to me, 
of dangerous venereal ulcers (divers of which 
penetrated even to the meatus urinarius) which 
had reduced him to great extremity. 


Anp though bifmutum have not,that know, id out of 
till very lately, been ufed, unlels outwardly, difmutnm. 


and efpecially for a cofmetick (hereafter to be 
taught you,) yet the induftrious chymift, Sa- 


muel Cloffeus, by calcination, and addition of spud 


fpirit of vinegar, 
two medicines of it, which he highly extols in 
the dropfy; and (to referve for another place, 
what I have tried upon tin-glafs) a very ex- 


and cremor tartari, makes Schroderim 
in phar- 
macop. 1.3. 
Calo: 


pert chymift of my acquaintance doth, by Dr. IC. 


preparing it with common fublimate (carried 
up by which, I remember, it hath afforded a 
very prettily figured body) make it into awhite 
powder, like mercurius vite, which he affures 
me he finds, in the dofe of a few grains, to 
purge very gently, without being at all, as 
mercurius Vite is wont to prove violently e- 
nough, emetick. 


2. Bur the naturalift may add to the Maferia Of the cor's | 
Medica, not only by inveftigating the qualities eae sh 
of unheeded bodies, but alfo by gaining ad- poifonons 


medicines 


mittance for divers, that, though well enough 
known, are forborn to be ufed upon the account 
of their being of a poifonous nature: for by di- 
geftion with powerful menftroums, and fome 
other fkilful ways of preparation, the philofo- 
phical fpagyrift may fo correct divers noxious, 
nay poifonous concretes, unfit in their crude 
fimplicity for the phyficians ufe, at leaft in any 
confiderable quantity, as to make them ufeful 
and effectual remedies. Helmont, who, though 
frequently extravagant in his theory of phyfick, 
doth often make no ie eftimate of the EOvES, 
6 ) 
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of remedies, after having told us, that he ador- 

ed and admired the clemency and wifdom of 

God, for creating poifons, gives this account 
Helmont. of his fo doing: Nam venena (faith he) noluit 
de phar- nobis effe venena aut nocua. Nec enim mortem 
ipenp fecit, nec medicamentum exterminii in terra: fed 
modern. potius, ut parvo noftri ftudio mutarentur in gran- 
num. 46. dia amoris fui pignora, in ufuram mortalium, 


contra futurorum morborum fevitiam. In illis 
nempe latitat fubfidium, quod benigniora & fa- 
miltaria fimplicia recufant alias. Ad magores 
EF heroicos medentum ufus venena tam horrida 
fervantur: * He made not venom to be our 
‘ poifon, for neither made he death nor any 
« deletery medicament upon the earth; but fo, 
* that by a flight induftry and endeavour of 
‘ our own they might be turned into great 
‘ pledges of his love, for the ufe of men againft 
‘ the cruelty of difeafes, which were in pro- 
‘¢ cefs of time to arife. 
« is the help, that more benign and familiar 
¢ fimples cannot yield; and thofe more fright- 
© ful poifons are yet preferved in nature for 
¢ the more great and heroick ufes of phyficians.’ 
And though I would not forbid you, Pyrophi- 
lus, to think there is fome hyperbole in the en- 
comiums he here and elfewhere gives poifon- 
ous fimples; yet when I confider, what great 
things are oftentimes perfortned by antimony, 
mercury, and opium, even in thofe not over- 
fkilful ways of preparing them, that are divers 
of them vulgarly ufed by chymifts, efpecially 
when the preparations are (which doth feldom 
happen) rightly and faithfully made; I can 
{carce think it very unlikely, that thofe active 
fimples may, bya more fkilful way of order- 
ing and correcting them, be brought to afford 
us very noble remedies. And the fame ex- 
amples may in part prevent the main objection, 
that I can forefee in this cafe, which is, that 
whatever corrects poifons, muft, with their 
virulency, deftroy their activity; for the above- 
named fimples, though fo prepared as to be 
medicines fafe enough, have yet activity e- 
nough left them to let them be very operative, 
their energy being, by preparation, not only 
in part moderated, but in part {fo over-ruled, 
as to work after a more innocent manner: As 
in bezoardicum minerale, {kilfully prepared, 
(for it very feldom is fo) the laxative and 
emetick virulency of the antimony is changed 
into a diaphoretick, refolving, and deoppila- 
tive power ; which probably made the experi- 
enced Riverius (though counted a Galenift) fo 
particularly recommend this medicine to phy- 
ficians, which, if I be not miftaken, may well 
be praifed without being flattered. And 
Helmont. Elelmont fupplies me with an eafy experiment 
tratt. fiprétg our prefent purpofe, by telling us, that 


eT afarum, which when crude, doth, as 1s well 
47. known, provoke vomits, by a flight prepara- 


tion (prefently to be mentioned) is fo altered, 
The prepa-that its virulency is changed, to ufe his ex- 
vation of . . di : d, : 
afirum Preflion, 77 deoppilans, diureticum tardarum fe 
turns it  briumremedium ; which I the rather take notice 
from being of, becaufe I find, upon enquiry purpofely 
regalo made of fome ingenious phyficians of my ac- 
diereticg?, (Uaintance, that upon trial, they commend 
this preparation of Helmont’s, and confels, 
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that by it the afarum lofeth its emetick, and 
acquires a diuretical quality. 

Now that all other animal and vegetable 
poifons may be corrected, «without lofing their 
force with their virulency, is the affirmation 
of Helmont concerning Paracelfus’s and his pebmonp. 
fal circulatum (majus.) And as for vegetables, p. 466. 
he elfewhere tells us, that the Lapis cancrorum Helmont. 


refolved in formam, as he {peaks, priftine lac-deLithiaf, 


tis, babet remedium contra inclementias multo-" 1: ©: 3+: 
rum vegetabilium vi laxante infamium: < That 
‘ the /apis cancrorum refolved into the form of 
$ its firft milk affords an antidote againit the 
© violence of many vegetables, that are infa- 
‘ mous for their being over-laxative.’ And 
I remember, that I knew two phyficians, the 
one of which affirmed to me, his having feen 
trial made (by the help of a noble menftruum) 
of what Helmont here teacheth, and found it 
true; the other, a perfon fevere, and apt e- 
nough to diffent from He/mont, affured me, 
that with the volatile falt of tartar, he had lances in 
feen vegetable poifons, and particularly napel-5r ed 
lus, fo corrected by a light digeftion with it, (ae 
that it loft all its poifonous qualities: for proot 
of which, he freely offered me, to take himfelf 
as much of that fatal herb, as would kill three 
or four men, (but at that time, and in that 
place, I could not get any of the plant to 
make the experiment with.) And though I 
fhall fay nothing now concerning Helmont’s 
fal circulatum, yet as to the volatilization of 
the fale of tartar, what I have feen fcarce per- 
mits me to doubt, that it is poffible. And if 
I could now clearly acquaint you with my 
reafons, you would perchance not wonder 
to find me inclinable to think, that fome fuch 
methods (perhaps a menftruum) may be 
found to correct poifonous fimples, without 
rendring them ineffectual. And though it 
muft be fome very powerful corrective, whether 
falt or liquor, that fhall be able to correct any 
ftore of differing poifons; yet it is not irrati- 
onal to think, that divers particular concretes 
may be prepared without any fuch abftrufe or 
general corrective, fome by one way of 
handling it, and fome by another. And in 
fuch cafes, fkill in the natures of particular 
bodies to be managed, or lucky hits, may 
fupply the place of a meliorating diffolvent; of 
which He/mont affords me a confiderable in- 74, +, 
ftance, where he teacheth, in the place Jately proportion 
quoted, that the emetick property of afarum % peed 
may be taken away, and thé plant turned in- gi ip, 
to a noble diuretick, only by boiling it az common 
while in common water. And whereas a wary »eter. 
man would be apt to fufpect, that this change — i 
is made but by the avolation of fome fubtile te difper 
parts driven away by the heat of the boiling modern. 
water, I find, that our author affirms, that”. 46, 47. 
though it be boiled with the like degree of 
fire, in wine, inftead of water, it will not Tat the 
fo lofe its violence. I have known white Coiling i 
hellebore, opium, and fome other noxious yop se, aio- 
bodies, fo prepared, as tobe given not only /eace. 
harmlefly, but fuccefsfully in fuch quantities, 
as were they not fkilfully. corrected, would 
make them pernicious. We daily fee, that 
the violent emetick and cathartick proper- 

ties 
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That ig ties of antimony, may fingly, by calcination 
om... With falt-petre, be deftroyed. And (which is 
seartick though a known, yet a notable experiment 


properties among chymifts) mercury fublimate may be 
ef eutime- deprived of its deadly corrofivenefs, and pre- 
panes ty pared into a medicine inoffenfive even to chil- 
calcination Uren, by bare re-fublimations with frefh mer- 
with fal- cury. And to give you one inftance more of 
bere, and what the knowledge of the effects of chymical 
fiblimere Operations, and of the difpofition of a particu- 
be deprived lar body, may enable a man to do, in change- 
of its corro- ing the pernicious nature of it; I fhall add, 
atlaeh i that the violently vomitive flowers of antimony, 
limatims Which our wonted, though fumptuous and 
with free {pecious cordials are fo unable to tame, J can 
mercé'y. f{hew you (which perhaps you will think 
A ftrange ftrange) fo corrected, without the addition 
correftion Of any thing befides heat and {kill, that in a 
of the fow- treble dofe, to that wherein they are wont to 
wt os eer be furioufly emetick, we have not found them 
7» to work otherwife than gently by fweat. But 
fome more particulars applicable to our pre- 
fent purpofe, you will meet with by and by. 


CHAP. IV. 


HIR DLY, and now, Pyropbilus, 
that I am {peaking of the fervice, that 
the naturalif{t may do phyfick, I muft not pre- 
termit, that he may affift the phyfician to make 
his cures lefs chargeable: For though to cure 
cheaply, be not properly, and in ftriétnefs, 
any part of the end of the art of phyfick, 
make his Which confiders men’s health, and not their 
cures lefs purfe; yet it ought in charity, if not alfo in 
chargeable. equity, to be the endeavour of the phyfician, 
efpecially when he dealeth with patients, that 
are notrich, For not to fay any thing of fees 
of phyficians, which in fome places are not 
very moderate, it is certain, that the bills of 
apothecaries, efpecially in chronical difeafes, 
do often prove fo chargeable, than even when 
the remedies fucceed, by that time a poor pa- 
tient is recovered, he is undone; and pays, 
for the prolongation of his life, that, which 
fhould have been ‘his livelihood. Whence it 
comes to pafs, that the more neceffitous fort 
of people are ever fain to languifh unrelieved, 
for want of being able to purchafe health at 
the apothecaries rate; or are deterred from 
applying themfelves to the phyfician, till their 
difeafes have taken too deep root to be eafily, 
if at all, eradicated: and this oftentimes, not 
more through the fault of the apothecary, than 
of the doctor, who in his prefcriptions might, 
for the moft part, eafily direét things, that 
would be much more cheap, without being 
much lefs efficacious. 
Now there are feveral: particulars, wherein 
it may be hoped, that the naturalift may affift 
the charitable phyfician to leffen the charge of 
his patients, 
Jntonveni- | Ano firft, he may perfuade the phyfician to 
ences of decline that more frequent than commendable 
fiufing re- cuftom, of ftuffing each recipe with a multi- 
vier. ee getude of ingredients. It is not, that-I approve 
of ingre. the practice of fome chymifts, who too freely 
dients.  cenfure the compounding of fimples; for I 

know, at fome times, a complicated diftemper 

requires in its remedy more qualities, than are, 


That the 
naturalift 
may affift 
the phy- 
fitian to 


NATURAL PHILOSOPHY. 


perhaps, to be met with in any of the known 
fimples, that the phyfician hath at command 
(though one and the fame fimple may fome- 
times anfwer divers indications; as a plant, 
that is hot and dry, may ferve for a diftemper 
that is cold and moift.) And I know too, 
that in fome cafes to that ingredient, that is as 
it were the bafis of the medicine, other things 
muft be added, either to correé its-noxious 
qualities, or to allay its violence, or to ferve 
for a vehicle to convey it to the part affected, 
or to make it eafier to be taken by the patient, 
or to preferve it from corruption, or for fome 
fuch like reafon. But yet I think phyficians 
may well be more fparing, as to the number of 
the things prefcribed, than moft of them-ufe 
to be, both to fave charges to their patients 
(upon which account it is, that I here mention 
it) and for ‘other confiderations. For the ad- 
dition of needlefs ingredients adding to the 
bulk of the medicine, makes it but the more 
troublefome to be taken, and the more apt to 
clog the ftomach. And oftentimes the effi: 
cacy of the more ufeful ingredients, as well as 
their quantity in each dofe, is much abated, 
by their being yoked with thof, that are lefs 
appropriated, or lefs operative. Befides, it 
feems a great impediment to the further dif- 
covery of the virtues of fimples, to confound 
fo many of them in compofitions: for, in a 
mixture of a great number of ingredients, it 
is fo hard to know, what is the operation of 
each, or any of them, that I fear there will 
{carce in a long time be any great progrefs 
made, in the difcovery of the virtue of fimple 
drugs, till they either be oftener imployed 
fingly, or be but few of them imployed in 
one remedy. And befides all this, whereas. 
when one of thefe mixtures is adminiftered, 
the phyfician expe¢ts but fuch operations as are 
{uitable to the quality, which he conceives will 
be predominant in the whole compound, feveral 
of the ingredients may have particular qualities 
that he dreams not of, which working upon a 
body, that the phyfician confiders as fubjeét on- 
ly to the ficknefs he endeavours to’ cure, may 
therein excite divers latent feeds of other dif 
tempers, and make new and unexpected com- 
motions in the body. On which occafion I re- 
member, that whereas parfley is a very ufual 
ingredient of aperitive and diuretick decoéti- 
ons and apozems, a famous and learned ocu- 
lift tells me, he hath very often obferved, that 
when he hath unawares, or for trial-fake em- 
ployed parfley, either inwardly, or even out- 
wardly, to thofe, that were troubled with great 
diftempers in their eyes, he found the medi- 
cines, wherein that herb was but one ingre- 
dient among many, to caufe either great pain 
or inflammation in the eyes. In confirmation 


of which, I fhall add, that a while after having 


a flight diftemper in my eyes, I one day found . 


it upon a fudden ftrangely increafed, without 
being able to imagine, whence thefe new fymp- 
toms proceeded, till at length, recalling to mind 
all I had done that day, I remembered, that at 
dinner I had eaten fauce, wherein there was a 
pretty deal of parfley: mixt with other things, 
And whereas in divers of thefe compofitions 

fome 


ee. 
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forme noxious ingredients are allowed, upon a 
fuppofition, that their ill qualities will be loft, by 
their being, as it were, tempered with the reft ; 
though this may fometime happen, yet it would 
be confidered, that in treacle (efpecially at one 
age of it) the opium doth not, confidering 
the {mall proportion of it to the reft of the in- 
gredients, lofe much, if any of its power, by 
being mingled with fixty odd other drugs ; 
which compofition pofibly owes much of its 
virtue to that little opium. And perhaps one 
reafon, why thofe, that accuftom themfelves to 
be ever and anon taking phyfick, though they 
often efcape dangerous dileafes, (by preventing 
the accumulation of humours, and taking their 
fickneffes at the beginning) are yet almoft ever 
troubled with one diftemper or other, may be, 
that by the multiplicity of medicines they take 
into their bodies, divers things are‘excited to 
diforder them, which otherwife would have 
Jain quiet. Iam not ignorant, that it may be 
alledged, that in compounded medicines, as 
treacle and mithridate, how many foever the 
ingredients be, they do fo clog and temper 
one another’s activity in the compofition, that 
there refults from them all one or more qua- 
lities fit for the phyfician’s turn, and which is 
the thing he confiders and makes ufe of. And 
I confefs, that in fome cafes this allegation doth 
not want its weight: for I confider, that a de- 


coction of galls, and a folution of copperas, 


though nejther of them a-part be blackifh, will, 
upon their mixture, turn to ink; and that when 
brimftone, falt-petre, and coals, are well min- 
gled together in a due proportion, they make 
gun-powder, a mixture, that hath qualities 
much more active than any of the fever’d in- 
gredients. But I fear, that when a multitude 
of fimples are heaped “together into one com- 
pound medicine, though there may refult a 
new crafis, yet it is very hard for the phyficians 
to know before-hand what that will be ; and 
it may fometimes prove rather hurtful than 
good, or at leaft by the coalition, the virtues 
or the chief ingredients may be rather impaired 
than improved, As we fee, that crude mer- 
cury, crude nitre, and crude falt, may be ei- 
ther of them fafely enough taken into the body 
in agood quantity ; whereas of fublimate, con- 
fifting of thofe three ingredients, a few grains 
may be rank poifon, As for thofe famed com- 
pofitions of mithridate, treacle, and the like, 
though I cannot well, for the mentioned rea- 
fons, commend the {kill of thofe, that firft de- 
vifed them ; and though I think, that when one 
or two fimples may anfwer the fame indica- 
tions, they may for the fame reafons be more 
fafely employed; yet I would by no means 
difcommend the ufe of thofe mixtures, becaufe 
long experience hath manifefted them to be 
good medicines in feveral cafes, But it is one 
thing, to employ one of thefe compofitions, 
when trial hath evinced it to be a lucky one, 
and another thing to think it fit to rely on a 
huddle of ingredients, before any trial hath 
manifefted what kind of compound they will 
conftitute, And, in a word, though I had 
not the refpect I have for Maztthiolus, and o- 
ther famous dottors, that devifed the compofi- 
I 
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tions, whereinto ingredients are threwn by 
fcores, if not by hundreds, yet however I 
fhould not reject an effectual remedy, becaufe 
I thought, that it proved fo rather by chance, 
than any fkill in the contriver: and I think a 
wife man may ufe a remedy, that fcarce any 
but a fool would have devifed. 


ANOTHER thing, upon whofe account the > 


naturalift (whom we here fuppofe an expert 
chymift) may affift a phyfician to leffen the ex- 
penfivenefS of his prefcriptions, is by fhewing; 
that in very many compofitions, feveral of the 
ingredients, and oftentimes the moft charge- 
able, whether they be proper or no for the 
difeafe, are unfit for the way of management 
prefcribed, and confequently ought to be left 
out. I need not tell you, that fince chymittry. 
began to flourifh amongft us, very many of 
the medicines prepared in apothecaries fhops, 
and commonly the moft chargeable, are diftill- 
ed waters, fpirits, and other liquors: and he, 
that fhall furvey the books and bills of phy- 
ficians, fhall find, that (very few perhaps ex- 
cepted) the moft ufual prefcription is to take fuch 
and fuch ingredients (for the moft part nume- 
rous enough) and pouring onthem either water 
or wine, if any liquor at all, to diftil them zz 
balneo, rarely in afhes or fand. But I confefs, 
I have not without wonder, and fomething of 
indignation, feen in the prefcriptions of phy- 
ficians, otherwife eminently learned men, and 
even in the publick difpenfatories, J know not 
how many things ordered to be diftilled with 
others in balneo, which in that degree of heat 
will yield either nothing at all, as the frag- 
ments of precious ftones, leaves of gold, pre- 
pared pearl, &%c. or, if they do yield any thing, 
(for that hath not been yet, that I know of, 
evinced) do probably yield but a little naufeous 
phlegm, or at leaft fome few loofe parts, far 
lefs efficacious than thofe, that require a ftrong~ 
er heat to drive them up ; fuch as fugar, rai- 
fins, and other fweet fruit, bread, hartfhorn, 
flefh prepared by cottion, &%¢. which, though 
wont to be thrown away with the caput mor- 
tuum, oftentimes there retain their priftine tex- 
ture and nature, or at leaft are almoft'as much 
more confiderable, than that which they yield- 
ed in diftillatien, as a boiled capon is, than 
the liquor, that fticks to the cover of the pot. 
And though as to fome of thefe ingredients 
it may be thought, that they may yield even 
in baineo fome of their ufeful parts, yet this 
can, with any probability, be fuppofed but of 
fome fuch ingredients, And even as to them 
it is but fuppofed, that they may yield fome- 
thing in fo mild a heat ; and how that fome- 
thing will be qualified, is-but prefumed ; at 
leaft, by the analogy of the experiments vul- 
garly made, there feems fo {mall caufe to expect, 
that thefe more fixed ingredients will add half fo 
much to the virtue of the medicines, as they 
will to the coft; efpecially fince, though it 
could be proved, or were probable, that fixed 
fubftances may communicate their virtues to 
wine or water, yet it would not follow, that 
thofe impregnated liquors, diftilled in da/neo, 
will carry thofe virtues with them over the 
helm, All which I have more largely proved 
Ee in 
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in another difcourfe, where I fhew, both that 
the nobler parts of many ingredients, wont to 
be diftilled i da/meo, do commonly remain 
in the caput mortuum , and that it is very un- 
fafe to conclude always the virtues of diftilled 
liquors from thofe of the concretes, that afford- 
ed them. 

Bur there is another way of putting unfit 
Ingredients into medicines, by confounding 
thofe in one compofition, which, though per- 
haps they might a-part be properly enough 
imployed, do, when mixed, deftroy or lock 
up the virtues of one another; and of this 
faule even famous chymifts themfelves are but 
too often guilty. I know not how many pro- 
ceffes I have met with, wherein faline fub- 
ftances, of contrary natures, are ptefcribed to 
be mingled, as if becaufe they were all of them 
faline, they muft be fit to be affociated; whereas 
it is evident to any man, that confiders as well 
as imploys the operations of chymiftry, that 
there are fcarce any bodies in the world, be- 
twixt which there is a greater contrariety, than 
betwixt acid falts ; and as well thofe, that the 

That atid chymifts call volatile, as the fpirits and falts of 
and atali-hartfhorn, blood, flefh, and the like, as thofe 
jest _others, which are made of incineration, as falt 
a ee of tartar, and of all burnt vegetables. So that 
thereby — oftentimes it happens, that by an unfkilful mix- 
more fixed, ture two good ingredients are fpoiled; as 
end yield when vinegar, juice of lemons, juice of bar- 
berries, and the like, are prefcribed to be di- 
phlegm. {tilled with other ingredients, whereof the falt 
of wormwood or fome other plant makes one: 
The {ameter then the acid and alcalizate falts working 
ehferved of Upon one another, grow more fixed, and yield 
she mixture in balneo but a phlegm ; and {fo fpirit of urine, 
ofthe Spirit which is highly volatile, and {pirit of falt, which 
oof has is alfo a diftilled liquor, being mingled toge- 
ly volazile\ ther, will, by their mutual operation, conftitute 
and fpirit a new thing, which in fuch a heat as that of a 
flat. bath, will yield a phlegm, leaving behind the 
nobler and active parts con-coagulated into a 
far more fixed fubftance, much of the nature 
of fal-armoniack. And indeed where {falts, 
efpecially active ones, are made ingredients of 
mixtures, unlefs they be fkilfully and judiciouf- 
ly compounded, it often happens, that they 
{poil one another, and degenerate into a new 
thing, if they do not alfo fpoil the whole com- 
pofition, and of divers ufeful ingredients com- 
pofe one bad medicine, 


CHAP. V. 


That the NOT HER way, by which the natura- 
ST lift (fkilled in chymiftry) may help to 
cOUErS 


she mip. ieffen the chargeablenefs of cures, is by fhew- 
application ing, that as to divers coftly ingredients, wont 
and ufe of to be employed in phyfick, there hath not yet 
gems, been fufficient proof given of their having any 


le ral medical virtues at all, or that at leaft as they 
ingredi- are wont to be exhibited, either crude, or but 
ents. flightly prepared in juleps, electuaries, @&c. 


there is not any fufficient evidence to perfuade 

us, that their efficacy is as much greater than 

that of many cheap ingredients, as their price 

is. Iam not altogether of their mind, that 

abfolytely reject the internal ufe of leaf-gold, 

rubies, faphires, emeralds, and other gems, as 
Vor. 1. 


‘ 
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things, that are unconquerable by the heat of 

the ftomach: for as there are rich patients, 

that may, without much inconvenience, Zo to 

the price of the deareft medicines ; fo I think 

the ftomach aéts not on medicines barely upon 

the account of its heat, but is endowed with a 

fubtile diffolvent (whence foever it hath it) by 

which it may perform divers things, not to be 

done by fo languid aheat. And I have, with 

liquors of differing forts, eafily drawn from ve- 

getable fubftances, and perhaps unrectified, 
fometimes diffolved, and fometimes drawn 
tinctures from gems, and that in the cold. 

But though for thefe and other confiderations, 

Ido not yet acquiefce in their reafons, that 

laugh at the adminiftration of crude gems, 

Sc. as ridiculous; yet neither am I altoge- 

ther of their adverfaries mind. For though I 4 difé- 
deny not the glafs of antimony, which looketh "7 4- 
like a kind of gem or ruby, will eafily enough Rxeduefi of 
impart to liquors an emetick quality ; yet Ia gem, anid 
know too, there is great odds betwixt rubies of g/a/s of 
and other gems (which will endure violent?” 
fires, and remain undiffolved in divers ftrong- 

ly corrofive liquors) and the glafs of antimony, 


-which is a body fo far lefs compact and fixed, 


that fpirit of vinegar it felf will work upon it, 
and a ftrong fire will, in no long time, diffi- 
pate it into fmoke. But that, whichI chiefly 
confider on this occafion, is, that itis one 
thing to make it probable, that it is poffidle, 
gold, rubies, fapphires, &%c, may be wrought 
upon by a human ftomach; and another thing 
to fhew both, that they are wont to be fo, and 
that they are actually endowed with thofe par- 
ticular and fpecifick virtues, that are afcribed 
tothem: nay, and (ovér and above) that thefe 
virtues are fuch and fo eminent, that they con- 
fiderably furpafs thofe of cheaper fimples, And 
I think, that in prefcriptions made for the 
poorer fort of patients, a phyfician may well 
fubftitute cheaper ingredients in the place of 
thefe precious ones, whofe virtues are not half 
fo unqueftionable as their dearnefs. 

Wuar ftrange excellency there may be in Concerning 
the aurum potabile, made by a true adeptus, or ar al 
by a poffeffor of the liquor alkaheft, I fhall nor" 
now difpute, not knowing what powerful and 
tadical diffolvents, the profound {kill of fuch 
men (if any fuch there be) may furnifh them 
with, to open the body of gold. But as for the 
attempts and practices of the generality of 
chymical phyficians to make gold potable, be- 
fides that their attempts to make their folu- 
tions volatile fucceed fo feldom, that even 
learned phyficians, and chymifts have pro- 
nounced the thing it felf unfeafible; I confefs, 

I fhould much doubt, whether fuch a potable 

gold would have the prodigious virtues its en- 

comiafts afcribe to ity and expect fromit, For 

I find not, that thofe I have yet met with, 

deliver thefe ftrange things, upon particular 

experiments duly made, but partly upon the 

authority of chymical books, many of which 

were never written by thofe, whofe names 

they bear. And others, I fear, commend aza- 

rum potabile, prepared after another-guife man- 

ner, than that we are now {peaking of, partly 

upon a prefumption, rats it be made volatile, 
} tt 
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it muft be ftrangely unlocked, and exalted to 
a mere fpiritual nature; and partly upon ra- 
tional conjectures (as they think them) drawn 
from the noblenefs and precioufnefs of gold. 
But for my part, though I have long fince be- 
thought my felf of a way, whereby'I can, in 
a fhort time, and a moderate fire, make my 
menftruum bring over crude gold, in quan- 
tity fufficient to make the liquor look, at the 
firft or fecond diftillation, of a high golden 
colour ; yet finding, that I could, by an eafy 
art, quickly recover out of this volatile liquor, 
a corporal and malleable gold, I dare not brag, 
that my tincture (as an alchymift would call 
it) muft needs do ftrange feats, becaufe there 
is fo noble a metal brought over init. And 
if this or other preparations of aurum potabile 
prove good medicines, it would be farther in- 
quired, whether the virtues may not in great 
part be rather attributed to the menftruum, 
than the gold, (that requiring a very fub- 
tile liquor to volatilize it) or to the affociation 
of the corpufcles of the gold, with the fa- 
line particles of the menftruum, into a new 
concrete, differing enough from gold, though 
never fo well opened. And as for the noble- 
nefs and precioufnefs of this metal, that de- 
pends upon the eftimation of men; whence 
in America the Indians, that abound with it, 
had not fuch a great value for it. And in di- 
vers countries, at this day, it is poftponed to 
Iron, or to copper, and hath rather a political 
(if I may fo fpeak) than a natural virtue. Nor 
will it: follow, that becaufe it is the fixedeft and 
precioufeft of metals, that therefore it muft be 
an admirable medicine: for we fee, that dia- 
monds, though they be the hardeft of bodies, 
and very fixed ones, and in much greater e- 
fteem, ceteris paribus, than gold, are yet fo 
far from being accounted highly medicinal, 
that they are commonly (though perhaps not 
fo defervedly) reckoned among poifons. But 
I fee I have digreffed; that, which I chiefly 
aimed at, being to inculcate, that whether gold 
and gems, and the like precious ingredients, 
may be good medicines or no, it were a good 
work to fubftitute cheap ones for the poorer 
fort of patients; and that phyficians are much 
to blame, who prize fimples, as drugfters do, 
according as they are brought from remote 
countries, and are hard to come by; and can- 
not imagine, that what doth not coft much 
money in the fhops, can do much good in the 
body ; as if God had made provifion only for 
the rich, or thofe people, that have commerce 
Examples With China or the Indzes: whereas indeed it 
of great’ may oftentimes happen, that what the chymifts 
medicines call their caput mortuum, and perhaps throw 
vason from 
unpromiy. away as an ufelefs terra damnata, may have as 
ing bodies. great virtues, as thofe nobler parts, as they call 
them, which they have extra¢ted from it; and 
a defpifed fimple, nay even an excrement or 
an infect, may in fome cafes prove nobler re- 
medies, than thofe, that men call and think 
very noble bodies, not to fay, than I know 
not how many extraéts and quinteffences. 
Of the eff- J Satz not trouble you with many inftan- 
cary of 4"-ces to prove this doétrine, having more fully 


proms. difcourfed of it, in one part of another treatife. 
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But yet fome inftances, I fuppofe, you will here 
expect, and therefore I fhall prefent you with 
a few of thofe, that at prefent come into my 
mind, ‘ 

Wuen the diftillation of aqua fortis js finifh- 
ed, the caput mortuum, as deferving that 
name, is wont, by common. diftillers, to be 
thrown away; and I have feen whole heaps of 
it thrown by, as ufelefs, by thofe, that make 
aqua fortis in quantity to fell it. And yet this 
defpifed fubftance doth, in common water it zp, nyt, of 
felf, yield a falt, which being only depurated Holftein’s 
by frequent folutions and filtrations, is that Panacea 
famous Panacea duplicata, or arcanum dupli- aaa 
catum, which that great virtuofo and knowin the vulzar- 
chymift, the Duke of Hol/tein, whofe name ity de/pifed 
alfo beareth, thought worth purchafing at the CP" 
rate of five hundréd dollars, and of which the san i 
prince’s experienced phyfician thus writes to the fae 
induftrious Schroder : Mille experimentis falis bu- scppoer 
jus efficaciam aula noftra comprobavit in melay-pharmacop: 
cholicis affectibus, febribus quibufcungue continuis'-3- ¢-23- 
CS intermittentibus, calculo, fcorbutoy €8c. Qyin 
CS fomnum conciliaffe prafertim in melancholicis 
non femel notavimus, Dofis a ferup.1. ad ferup. 
2. Libras aliquot quotannis abfumimus: * Our 
* court hath tried the efficacy of this falt in a 
‘ thoufand experiments in the difeafes of me- 
* lancholy, in all fevers, continuous and in- 
“ termittent, in the ftone, feurvy, &c. Nay 
* more, we have obferved more than once, that 
it hath procured fleep, efpecially in perfons 
“melancholy. ‘The dofe is from one to two 
‘ fcruples; we ufe divers pounds of it in a 
‘ year. And another very fkilful phyfician, 
that frequented that excellent prince’s court, 
confirmed to me the fame medicine’s diuretick 
and deoppilative virtue. (But upon my own 
experience I can fay little of it, having cafually 
loft a great quantity ] caufed to be prepared to 
make trial with, before I had opportunity to 
imploy it.)- 

Bur whereas in the caput mortuum of aqua 
fortis there remains pretty ftore of eafily foluble 
falt, in the caput mortuum of vitriol, when not 
only all the oil is forced away by the fire, but 
all the fixed falt is exactly feparated by water, 
there feems to remain nothing but a worthlefs 
terra damnata, And yetit is of this, that, as Flores 
I fhall teach you ere long, I make thofe colco- Colcotha- 
tharine flowers, which are poffibly a nobler Sai i 
medicine than either the oil, the fpirit, or the capur 
falt of vitriol. morruum 

As for the bezoar-ftone, which is fo often 7. #r0/. 
prefcribed by phyficians, and fo dearly paid for 
by patients, the experienced Bontius, a very Bontius in 
competent witnefs in this cafe, (and whofeac- 45, Gar 
count of the manner of its generation agrees eshte, 
the beft, of any I have feen, with that I received fin bermeen 
from an intelligent perfon, that was imployed #4 4exoar- 
into Perfia by the late king) hath in one place!” fe 
a paflage concerning it; and elfewhere writes + 4, of 
fuch things of the ftone cut out of a man’s blad- man’s 
der (though that, whilft crude, be defpifed as /#0#er. 
a thing vile and ufelefs in phyfick) as may be 
juftly applicable to our prefent purpofe: Czfe- 
rum (faith he, {peaking of the Bezoar-ftone) 
quantum ad byperbolicas bujus lapidis virtutes 
facultates porténtofas non tantas in eo mille expe- 

rientits 
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vientiis edotius inveni: * But for the exceeding 
‘ and portentous virtues of the bezoar-{tone I 
‘ have found by a thoufand trials, that they 
‘ are not fo very great.’ And elfewhere {peak- 
ing of thofe contemptible and excrementitious 
{tones, that are foundin human bladders, Nil 


46. Garcia porro (faith he) de bis lapidibus addo, ne videar 


ab Orta. 
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eos elevare, €8 lithotomos monere, ut vel cum pe- 
riculo plures moriales fecent. doc certé comper- 
tum habeo, lapidem invefica hominis repertum, 
urinam &8 fudores probé ciere, quod tempore in- 
gentis illius peftis, que anno 1624 & 1625, Ley- 
dam patriam meam, &F reliquas Hollandie civi- 
tates miferandum in madum vaftabat, in penuria 
lepidis bezoartici nos exhibuiffe memini, SF fudo- 
xificum (aufim dicere) melius &F excellentius inve- 
niffe, 8cc. * I fpeak no more of thefe ftones, left 
‘'] fhould feem by my commendation of their 
virtues to provoke lithotomifts to make dif- 
fe€tions at any rate. This I have moft cer- 
tainly experienced, that the ftone found in 
man’s bladder doth well provoke urine and 
fweat. And particularly in the time of that 
plague, which in the years 1624 and 1625 
miferably vexed ours, and all other the cities 
of Holland, for want of the bezoar-ftone, I re- 
member, I prefcribed this, and found it (let 
me tell you) 2 more great and _ excellent 
fudorifick.? 

Soor is generally looked upon as fo vile a 
thing, that we are fain to hire men to carry it 
away; and yet, as I elfewhere fhew, that it is a 
body of no ignoble nature, fo I muft here tell 
you, that it is no unufeful one in phyfick. And 
rot to mention, thatRiverius commends it crude 
to the quantity of a drachm in pleurifies; I 
have tried, with the fpirit of it well drawn, 
fome things, that make me look upon it asa 
confiderable liquor. And I know by their 
own confeffions, that fome medicines, even of 
eminent phyficians, that pafs under other 
names, have the fpirit of foot for their principal 
ingredient. I knew a not unlearned empirick, 
who was exceedingly cried up for the cures he 
did, efpecially in difficult diftempers of the 
brain, by a certain remedy, which he called 
{ometimes his Aurum potabile and fometimes his 
Panacea; and having obtained from this man, 
in exchange of a chymical fecret of mine he was 
greedy of, the way of making this fo celebrated 
medicine, I found, that the main thing in it 
was the fpirit of foot, drawn after a fomewhat 
unufual, but not excellent manner; in which 
{pirit, flowers of fulphur were, by a certain 
way, brought to be diffolved, and fwim in 
little drops, that looked of a golden colour. 

You willeafily grant, Pyrophilus, that there 
are not any medicines to be taken into the body 
more cheap and contemptible, than the excre- 
ments of men and horfes, and than infects; 
and yet that even thefe want not confiderable 
medical virtues, we elfewhere fhew. And 

(not to meddle with fuch nafty things, as the 
groffer fort of human excrements, though 
they, outwardly applied either in powder or 
otherwife, do fometimes perform ftrange 
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The ue of things,) the juice of horfe-dung, efpecially of 
borfe-dung. tone-horfes, being ftrongly expreffed (after 


the dung hath been a. while fteeped in. ale, or 
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fome other convenient liquor, to facilitate the 
obtaining the juice, and to afford it a vehicle) 
doth oftentimes fo powerfully relieve thofe, 
that are troubled with the ftoppage of urine, 
with wind, ftitches, and even with obftructions 
of the fpleen and liver, that you, Pyropbilus, 
and I, know a great lady, who, though very 
neat, andvery curious of her health, and wont to 
have the attendance of the fkilfulleft phyficians, 
fcruples not, upon occafion, to ufe, as I have 
known her do, in filver veffels, this homely 
remedy, and prefer it to divers rich cordials, 
and even to what fome chymitfts are pleafed to 
call Effences or Elixirs. And with the fame 
remedy very many poor people were cured of 
the plague it felf, when it lately fwept away fo 
many thoufands in Ireland (and the doctors 
with the patients, as I was affured by a perion 
who cured fo many) as to invite men to fecure 
themfelves that affiftance, by refufing the party 
the liberty to leave the town. But (to add 
that upon the by) this perfon, in exchange of 
a fecret of mine, confeffed to me, that the 
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arcanum, which had cured fuch numbers, and jy gyea- 
to which the juice of horfe-dung was a /ucceda- mum of iry- 
neum, was only a good dofe ofthe powder of ¥r7es. 


- fully ripe ivy-berries, which did ufually, as alfo 


the horfe-dung, work pleatifully by fweat, and 
which I prefently remembred to be one of 
thofe few things, that He/mont commends a- 
gainit the plague. 

THe medical virtues of man’s urine, both 
inwardly given, and outwardly applied, would 
require rather a whole book, than a part of an 
effay, to enumerate and infift on: but referring 
you to what an induftrious chymift hath alrea- 
dy collected touching that fubject, I fhall now 


only add, that I knew an ancient gentlewo- Medicines . 
man, who being almoft hopelefs to recover of out of man's 
divers chronical diftempers (and fome too of 4%: 


thefe abftrufe enough) was at length advifed, 
inftead of more coftly phyfick, to make her 
morning-draughts of her own water; by the 
ufe of which fhe ftrangely recovered, and is, 
for aught I know, ftill well. And the fame 
remedy is not difdained by a perfon of great 
quality and beauty, that you know; and that 
too after fhe had travelled as far as the Spaw for 
her health’s fake. And I remember on this oc- 
cafion, that paffing once through one of the 
remoter parts of Ezgland, 1 was vifited by an 
empirick, a well-wifher to chymiftry, but a 
novice init, who prefling me to communicate 
to him fome eafy and cheap preparation, that he 


might make ufe of among the country-people; - 


I direéted him to diftil with a gentle heat a 


{pirit out of urine, purified for fix or feven | 


weeks on a dung-hill, or fome analogous 
beat, but in well-clofed glaffes, or other glazed 
veffels; and having retified this f{pirit once or 
twice, that it might be rich in volatile falt, to 
give ten, twenty, or thirty drops of it in a 
convenient liquor for the pleurify, for moft 
kind of coughs, and divers other diftempers, 
as a. _fuccedaneum to the effence of harts-horn. 
And a while after, this empirick returned me 
great thanks for what I had taught him: and I 
found by him and others, that he had cured fo 
many with it, efpecially of pleurifies (a difeafe 

frequent 
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frequent and dangerous enough in that country) 
that this flight and feemingly defpicable remedy 
had already made him be cried up for a doétor, 
and was like to help him to a comfortable fub- 
fiftence, 

Great ftore of healthy men’s blood is wont 
to be thrown away, as altogether ufelefs, by 
chirurgeons and barbers, that let men blood (as 
is ufual in the {pring and fall) for prevention 
of difeafes; and yet trom a man’s blood fkilfully 
prepared, though without addition of any 
thing, fave fpirit of wine to keep it at firft from 
putritying, may be eafily obtained a fpirit and 
volatile falt, that have much the fame virtues 
with thofe of thenewly mentioned fpirit of urine, 
but more noble (as far as I can guefs) than either 
that, or even fpirit of harts-horn ; as having 
performed in confumptions, afthma’s, and other 
obftinate cafes, fuch things, as I, as well as o- 
thers, could not but admire. But in this place, 
mentioning human blood only in tranfitu, I thall 
pretermit what I have obferved about the pre- 
paration of it; yet leaving you a liberty to call 
for my obfervations upon a medicine, which 
perhaps is nobler, than the moft coftly and 
elaborate chymical remedies, that are wont to be 
fold in fhops, and which hath been almoft a- 
lone excepted out of the cenfure made by a 
learned modern writer, of the medicines found 
out by chymittry : 


Part II. 


it had reached, if I miftake not, fifty or fixty) 
in white-wine (or fmall-ale) and to drink up- 
onan empty ftomach the ftrongly expreffed 
liquor; and when I defired to know, how fhe 
came by this fpecifick, fhe anfwered me, that 
having made inquiries among all thofe, both 
oculifts and others, that fhe thought might 
affift her againft fo fad a diftemper, fhe was 
advifed to the ufe of millepedes, by a woman, 
that not only much magnified their virtue in 
fuch cafes as hers, but affured her (if I much 
mii-remember not) that fhe her felf had been 
cured by them, of no lefs than an incipient 
fuffufion in one or both of her eyes. 

[Since the writing of the former part of 
this page, relating what I newly told you toa 
very ingenious phyfician, he affures me, that 


being fome years fince in Holland, he there met Hila 
with a woman, who was cured, as her felf con- catarads, 


feffed to him, of a real cataract, by the juice 
of millepedes, beginning with that of three at 
atime, and fo increafing to nine at once, and 
then gradually leffening the dofe by one infect 
each day, till fhe were come back to three at a 
time; after which, the gradually increafed the 
dofe as before. And he adds, that this woman 
was advifed to this medicine by an empirick, 
that was faid to have performed divers cures 
with the fame medicine. } 

[Wuar ftrange things thefe fame millepe- 


1 SHatt add but one inftance more, of the 
efficacy, that may be found in the moft obvious 
and abject creatrues; and this inftance is afford- 


The great 
effects of 
millepedes 
bnthe flone. 


des have done in the fore, and even exulcerated, Jn fare 
breafts of women (provided they be not can- ek aad 
crous) though they be given without preparation//""” 


ed me by thofe vile infects, commonly called 
in Englifh, wood-lice, or fows, and in Latin 
millepedes; which I have often both recom- 
mended to others, and taken my felf. What 
their virtue is againft the ftone, the world hath 
been informed by Laurembergius, who hath 
publifhed a narrative, how by the ufe of them he 
was cured, even of the ftonein the bladder; 
and he was invited to ufe them by credible in- 
formation, that others had been cured of that 
difeafe, by the fame remedy. And of late 
years in England, an empirick being much re- 
forted to, for the relief he gave in that tor- 
menting ficknefs, a phyfician, famous for his 
learned writings, wondring at what was done, 
was very curious (as himfelf afterwards told 
me) to find out the empirick’s fecret, and at 
length was fo induftrious as to difcover, that it 
was a flight preparation of millepedes. But my 
having found them in my felf very. diuretical 
and aperitive is not that, which chiefly re- 


In foffsfions commends them to me; for I knew, and 


of the eyes. 


lived in the fame houfe with a pious gen- 
tlewoman, much better {killed .in phyfick, 
than her fex promifed, who having loft the 
ufe of one eye by a cataraét, and being threat- 
ned by the oculitts with the fpeedy lofs of the 
other, efpecially in regard of her being very 
aged and corpulent, fhe neverthelefs did, for 
fome years, to my wonder, imploy her eye 
to read and work with, without finding, as 
fhe told me, any decay in it, or any increafing 
danger of a fuffufion: and fhe affured me, 
that her medicine was to bruife firft five mille- 
pedes, then ten, then fifteen, then twenty, 
(xc. (daily increafing the number by five, till 


only to the number of three at firft, and fo on 
to nine at once (which number may perhaps be 
ufefully increafed) ftamped with a little white- 
wine or beer, that the liquor ftrained out may 
be drank in a draught of beer, morning and 
evening; during which time, linnen cloaths 
dipped in white-wine, and applied warm, are 
to be kept upon the breaft; I may elfewhere 
have a fitter opportunity to relate. I fhall now 
only fubjoin, as a further proof of the great 
virtue, that may be even in vile and codtlefs in- 
fects, and that without any elaborate or chy- 
mical preparation, this memorable {tory ; that 
after all the trials I had made about thefe mille- 
pedes, I met with a young lady, whoby di- 
vers ftrangely winding and obftinate fiftulas, 
that had made themfelves orifices in many places 
of her body, was not only lamed, but fo con- 
fumed and weakned, that fhe was {fcarce able 
to turn her felf in her bed; and this, notwith- 
ftanding the utmoft endeavours of the eminen- 
teft chirurgeons, both Englith and foreigners, 
that could be procured: but when both the 
hopes of her friends, and thofe, that endeavour- 
ed to cure her, were loft, fhe wasin 2 fhort 
time not only freed from her fiftulas, but reco- 
vered toa thriving condition of body, by the 
frequent ufe of an internal medicine, which, as 
both her parents, and the perfon, that taught it 
them, informed me, was only a drink (to be 
taken twice or thrice a day) made of a {mall 
proportion of a couple of herbs, (very common, 
and not much more likely to do wonders in 
this cafe, than wormwood and mint ;) and of 
three hundred of thefe millepedes well beaten 
(when their heads are pulled off) in a mortar, 

and 
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and tunned up with the herbs, and fufpended 
in four gallons of {mall ale, during its fermen- 
tation. The wonderful efficacy of this me- 
dicine in this and many other cafes, which 
by occafion of this cure were related to me, 
being almoft wholly afcribed to the millepedes, 
by the illuftrious imparter of it, whofe leave 
T have not yet, by naming him, to difclofe, 
that this is the fecret he makes ufe of. 


CHAP. VI. 


NOTHER way there is, whereby 

the naturalift may affift the phyfician to 

make the therapeutical part of phyfick lefs 
ciargeable; and that is by fhewing thof , that 
are wont to employ moft chymical remedies, 
es that much of the coft and labour in many cafes 

ee cee. THight be fpared. Iam not altogether of their 
dies may mind, that indifcriminately cry down chymical 
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‘be fpared. preparations as exceffively dear: for cf many 


of thofe that feem very dear, when bought 
by the pound or the ounce, a dofe may be 
cheap enough. As if, for inftance, an ounce 
of precipitate of gold, and mercury, coft ten 


times its weight of filver, under which rate | 


I have bought it of honeft men, that make it 
themfelves, yet that ounce containing 480 
grains, (of which three or four may be a dofe) 
a taking of this dear powder may coft far lefs 
than adofe of many Galenical medicines, where 
the quantity, that is taken at once, makcs up 
what is wanting in the coftlinefs of the ingre- 
dients. But though this be the cafe of fome 
chymical remedies, yet we muft not deny, 
that many others are chargeable; and though 
Acompari- perhaps not more fo than many Galenical ones 
fon of cky- employed for the fame purpotes, yet if thofe 
ee be dearer than they need be, that grievance 
Galenical Ought to be redreffed in chymical medicines, 
mesin how juftly foever the fame thing may be im- 
point of = uted to Galenical ones. 
cheapucfs. N I eal Pease 
ow there are two particulars, wherein the 
chymifts, and thofe phyficians, that imitate 
them, are wont to be blameable in reference 
to this matter; the one their employing chy- 
mical preparations on all occafions, even 
where fimples or flight compofitions might 
ferve the turn; and the other is, their making 
many of their preparations more laborious, 
~ and confequently more chargeable than needs. 
Ofthe f@ As for the firft of thefe: it is_ known there 
and com- are divers chymifts, and others, that practice 
mendation yhyfick, who fo doat upon the productions of 
ov fmbles their furnaces, that they will fcarce go about 
oft ‘oe to cure a cut finger, with lefs than fome fpa- 
chymifts. gyrical oil of balfam; and in flight diftempers 
have recourfe to chymical, and perhaps to 
mineral remedies, which being, for the moft 
part, fuch as vehemently alter the body, ef- 
pecially by heating and drying it, they do often 
more harm than good, when employed in 
cafes, that need not fuch active medicines. 
And methinks thofe, that practife, as if nature 
prefented us nothing worth the accepting, 
unlefs it be cooked and perfected by Vulcan, 
might confider, that Paracelfus himfelf often- 
times employeth fimples for the cure even of 
formidable difeafes. 
lar reafons I be inclinable enough to think, 
Vaz. I. 
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And though for particu- 
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that fuch fearching and commanding remedies; 
as may be fo much of kin to the univerfal me- 
dicine, as to cure great numbers of differing 
difeafes, will be hardly obtained without the 
elp of chymical preparations, and thofe per- 
haps of minerals: yet as to moft particular 
difeafes, efpecially when not yet arrived to a 
deplorable height, I am apt to think, that ei- 
ther finples, or cheap or unelaborate Galenical 
mixtures, may furnifh us with fpecificks, that 
may perform much more than chymutts are 
wont to think, and poflibly be preferable to 
many of their coftly magifteries, quinteffences, 
and elixirs. Helmont himfelf, a perfon more Belmont. 
Knowing and experienced in his art, than al- Pharma. 
moft any of the chymifts, fcruples not to > Dilben- 
make this ingenious confeffion: Credo (faith oe es 
he) fimplicia in fua finplicitate effe fuffictentia °— 
pro fanatione omnium morborum: * | believe 
‘ fimples in their own fimplicity are fufficient 
‘ for the curing of all difeafes.’ And elfewhere 
he truly affirms, that there may be fomeétimes 
greater virtue ina fimple, fuch as nature af- 
fords itus, than in any thing, that the fire can 
feparate from it. And certainly the {pecifick 
properties of divers, if not moft fimples, are 
confounded and loft by thofe preparations, 
wherein that texture, which is the foundation 
of thofe properties, is either deftroyed by the 
fire, or changed by the taking away of fome 
of the parts; or the adding of fome other 
fubftance to it, with which compounded, it 
may conftitute a new thing. The more ju- 
dicious of the chymifts themfelves do {feveral see of 
of them now acknowledge, that the bare fe Geewnce 
ducing of pearls to fine powder, affords a me- than ma- 
dicine much richer in the virtues of the pearls, $/"7- 
than the magiftery, prepared by diffolving 
them in acid fpirits, and precipitating them 
with oil of tartar, and afterwards {crupuloufly 
edulcorating them. And one may eafily ob- 
ferve, that by making the magiftery of harts-. 
horn the fame way, the virtues feem to be ato 
more locked up than they were in the crude than ma- 
horn; which may eafily enough impart itsgé/ery. 
virtue in the body, fince fair water will reduce 
a good part of it into a jelly; whereas the 
magiftery remains a fixed powder not eafily 
diffoluble, even in acid menftruims; and, 
which thrown upon hot iron, will fcarce fend 
forth that ftinking {moke, which argues the 
avolation of the faline and fulphureous parts. 
I never knew any of the vulgar chymitts ef- ra hae 
ean ent fimple 
fences or elixirs half fo powerful a remedy to, .dirine 
ftanch blood, as a flight mixture of two te ftanch 
drachms of hyofcyamum, or henbane feed, and 400d. 
the like weight of white poppy-feeds, beaten 
up with an ounce of conferve of red-rofes, into 
a ftiff electuary; with which, given in the 
quantity of a nutmeg, or wall-nut, I have 
{natched fome, as it were, out of the jaws of 
death; and with which an eminent phyfician, 
now dead, affirmed, that he, and the inventor 
of the remedy, had very frequently cured | 
profufe bleedings at the nofe; and in women, 
at other parts befides. Nor did I ever fee, 
to give an inftance in a refembling difeafe, 
fuch wonderful effects againft fpitting and vo- 
miting of blood, of the moft elaborate chymi- 
6 O éal: 
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Another cal preparations, as I have ofa flight fyrup, 

like medi- rade only of a convenient quantity of fine 

jae fugar, and the ftrongly expreffed juice of 

vd vnmit-.twelve handfuls of plantane leaves, and fix 

ing of blood. ounces of frefh comfrey-roots well beaten toge- 
ther; with which fyrup, befides what I have 
tried myfelf, two eminent phyficians performed 
in that difeafe unufual cures, though (for 
reafons elfewhere mentioned) I forbear to name 
them, otherwife than by telling you, that 
one of them is that ingenious and friendly 
Dr. Z. C. to whofe fkill both you and I owe 
fo much. 

But I confider farther, that as oftentimes 
thofe I am reafoning with, make ufe of chy- 
mical remedies, when much mire eafily para- 
ble ones may fuffice; fo in divers cafes, where 
fpagyrica] medicines are proper enough, their 
preparations of them are moré tedious and ex- 
penfive than is néceffary. There ate more than 
a few, who feldom prfefcribe, and feldomer 
efteem a chymical procefs, that is to be per- 
fected in lefs than many weeks; as if a chy- 
mical mediciné, like an embryo, muft needs 
be an abortive, if it be producéd in lefs than 
fo many months. And as if in preparations 
the virtue depended lefs on the fkilfulnefs, 
than the elaboratenefs, théy feem t6 eftimate the 
efficacy of rethedies by the time and pains 
fequifite to preparé them, and dare not think, 
that a medicine can quickly cure, that was not 
tong a making; as indeed theirs (efpecially 
where cohobations and digéftions, till they 
have fuch and fuch effects upon the matter to 
be wrought on by them, are prefcribed) are 
many of them far mote toilfome and tedious 
than thofe, that have but read fuch proceffes, 
without working them, are apt to fufpect. 
And this is the humour of divers, not only as 
to thofe ftable medicines, that ought always to 
bé found ready in apothecaries fhops, but even 
as to thofe,that are defigned for particular cafes, 
and pefhaps acute difeafes ; in which emet- 
gericies, if a phyficlan had no other remedies 
thari thofe he muft make according to fuch 
proceffes, it would, I feat, too often happen, 
that before the medicine could be ready, the 
patient would either be paft the need of it, of 
paft the help of if. And that, which often- 
times increafeth the tedioufhefs of chymical 
proceffes, is the unfkilful preferiptions of thofe, 
that devifethem. It is not unufual in chymifts 
Wtitings to meet with proceffes, wherein the 
fatter to be prepared, is expofed to I know 
not how many fevefal fucceffive Sperations : 
but if you fhould afk, why fuch a thing fhould 
be, for inftarice, rather precipitatéd, than ex- 
haled ad /iccitatem; or why fuch or fuch an 
operation is to be ufed after fuch another, ra- 
ther thant beforé it; nay, perhaps, if one fhould 

Tea derhand, why fome of thofe operations fhould 
mifts by bé ufed at all, the devifers of thofe unfkilful 
their teai- proceffes would poffibly as foon be able to 
ous andin- finith their operations, as to give a fatisfactory 
aca anfwer. Nay, fometimes they lengthen their 
he ‘iter procefles by operations, fo injudicioufly pre- 
the medi. fcribed, that they crofs one another; and the 
cine, and @hymift ve%eth himfelf, and the matter he 


lt * works upon, to leave it at laft no better, if 
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not a worfe, medicine than he found it; of this 
we have already given an inftance in the com- 
mon magifteries. 

Burt I lately met with another example of 
it, in the writings of a famous, modern chy- 
mift ; where, to purify the fixed falt of vege- 
tables. to the heicht, after I know not how 
many folutions, filtrations and coagulations 
(which alone would abundantly ferve the tur) 
he prefcribes the diffelving them in aqua fortis; 
after which, he faith, they will become very 
pure and cryftalline, arid not fo eafily refoluble 
in the air: of which I make no doubt; for di- go rhe air. 
vers years before J met with his procefs, I have, folving she 
with the fixed falts of miore than one kind of/*4s of ve- 
vegetable, by joining thern with aqua fortis, ih a 
and after a while exhaling the fuperfluous moif- to make 
ture, made good inflammable falt-petre; by *4«m pure 
which you may eafily guefs, how judictoufly the 5, cruel 
folution in aqua fortis is préfcribed only as Oe ek 
farther depuration, and how fit fuch authors are tues, and 
to be credited, when they afctibe to thefe cry-7testhem 
{talline falts the feveral virtues (and thofe im- A ree 
proved too) of the tefpective vegetables, from peared Ms 
which the alkalies were obtained. And in- 
deed, as to thofe exact depurations, which 
fome chymifts fo ftrictly require in all their 
ptepatations, though their procefles be often- 
tirnes hereby made incredibly tedious, 1 will 
willingly allow, nay affert, that in fome cafes, 
and efpecially in the making of powerful men- 
ftruums, which by their activenefs and pene- 
trdncy are to unlock other bodies, chymifts do 
rather err in tnaking their depurations lefs ex- 
quifite than they fhould, than on the other 
hand. Yet in many other cafés, fuch exact re- 
fining and fubtiliation of a rémedy is not fo 
néceflary as they imagine; and fometimes foo 
may do more harm than good, by fequefter- 
ing thofe parts of a fimiple, as feces, which con- 
curred with the finer parts to that determinate 
texture, whereon the fpecifick virtues of it did 
principally depend: but of this, more elfe- 
where. And therefore I fhall here prefent you 
with two or three inftances, to fhew you, that 
remedies, at leaft as noble, as fuch vulgar chy- 
mical ones, as are moft tediows and coftly, may 
be prepated in a fhorter time, and cheap e- 
rough to be fit for the ufe of the poor. 

Anp to cotnply, Pyrepbilus, with your 
cutiofity to know the prepatations of thofe 
chymical medicines, that I do the moft fami- 
liarly imploy, the thtee following inftances fhall 
be of fich, namely, the flores colcbotbaris, the 
balfamum fulphuris craffum, and the effentia 
cornu cervini, that you may fee what flight 
ard eafy preparations afford the remedies, 
whofe effects you have fo often heard of, if not 
alfo feen. 

Tue firft of thefe is the fame powder, 
which paffeth utider the name of ens Venerts ; 
which appellation we gave it, not out of a be- 
lief, chat it equals the virtues afcribed by He/- 
mont, to what he calls the true ignis Veneris, 
but pattly to difguife it a little, and partly 
upon the account of the occafion, whereon it 
was firft found out; which was, that an in- 
duftrious chymift (whom you know) and I, 
chancing to look together upon that tract of 

Helmont’s 
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Helmont’s which he calls Butler, and to com- 
pare it fomewhat attentively with other paf- 
fages of the fame author, we both refolved to 
try, whether a medicine, fomewhat approdch- 
ing to that he made in imitation of Batler’s 
{tone, might not be eafily-made out of calcined 
vitriol ; and though upon trials we found this 
medicine far fhort of what Helmont afctibes to 
his, yet finding it no ordinary one, we did, 
for the mineral’s fake it is made of, call it ens 
primum Veneris. 

Te preparation, in fhort, is this: Take 
éo0d Dantzick vitriol (if you cannot get Hun- 
garian or Goflarian) and ecalcine it till the calx 
have attatned a dark-red, or purplifh-colour ; 
then, by the frequent affufion of boiling, or at 
Jeaft warm water, dulcify it exactly: and having 
freed it as well as you can, from the faline parts, 
dry it thoroughly, and after mix it exquifitely, 
by grinding, or othetwife, with an equal weight 
of pure fal armoniack, very finely powdered. 
Put this mixture into a glafs retort, that may 
be but a third part filled with it, and fubliming 
it in a fand-furhace, by degrees of fire, for ten 
or twelve hours, towards the latter end in- 
créafinge the fire, till the bottom of the retort 
(if you can) be brought to be red-hot. That 
which is fublimed mitift be taken out, and if it 
be not of a good yellow, but pale, (which 
ufiially happéns for want of an éxact com- 
miftion of thé 1igtedierits) it may be returned 
to the refidue, ifiihgled better with it again, 
and fublimed oncé moré: ‘The yellow or red- 
dith fublimate may be fblimed a fécond time, 
fiot from the tapat mértuum, but by it felf; 
but if you ré-fiblitne it ofterier, you may, 
though you will think that ftrange, impair the 
colour and the fublimate, inftead of improving 
them, The dofe is from two or three grains 
to tert of twelve (in forte bodies if may be in- 
credfed to twenty or thirty, without danger) 
in diftitled wafer, or fmall-beer, or other con- 
venient vehicles : it may be given at any tiie 
upon an empty ftormach, but 1 moft commonly 
give it at bed-time. It works, when it works 
fenfibly, by fweat, and fomewhat by urine, 
That it is a porent fpecifick for the rickets, I 
think I fearce treed tell you, Pyropbilus, whofe 
éxcéllent mother and aunt, topzethér with fome 
phyficians, to whom I alfo gave it ready pre- 
pared, have cuted perhaps a hundred, or more, 
childrén, of that difeafe, divers of whom were 
looked upon, as in 4 défperdte condition. I 
pive it alfo in fevers, and other diftempers, to 
procure fleep, which it ufually doth, where it is 
wanting. In the head-ach lkewife, in which, 
if the difeafe be inveterate, the remedy muft be 
long, cofitinuéd ; with the like admonition it 
hath doné wofidets in /uppréffione imenjium ob- 
fiinata. th the Wormis it hath fometimes done 
ftrange thinps; and for provoking of appetite, 
I remember fiot, that I Have eithét taken or 
given it Withoué fliceefs. And though I fel- 
dom fake (for I ofteh pive more) above two 
or thee grains of it at a time, yet in that fmall 
dofe it ufually proves diaphotétical to the the 
next morning. 

But the épérifnetits we have had of the 
feveral virtues an@ eficdey of this mediciné, 


NATURAL PHILOSOPHY. 


would be here too tedious to recite, and there- 
fore I fhall now pafs them by ; though, if you 
require it, I fhall not be backward to fet you 
down, by way of obfervations, tioft of the 
cafes wherein I or my friends havé given it, 
and of the principal cures that have béeh pet- 
formed by it. In the mean timeé, becatfe this 
exalted colcotliar, béing given in fo fthall a 
dofe, may prove, if it bé rightly and dexter: 
oufly prepared, what He/mont faith of his itnita- 
tion of Butler’s drif, a medicine for the poor, 
and yet requires mote care, not to fay fkill, to 
prepare it well, than by thé bare reading of thé 
procefs you will imagine ; I fhall, to gratify yout 
charity, annex to the end of this effay (for to 
infert them here would make too prolix 4 di- 
greffion) as many of the particulars relating td 
the preparation of it, as I can teadily meet with 
among my loofé notes. Arid left you fliould 
think me a mountebank for want of kndwing 
in what fenfe it is, that I commend this and thé 
other particular medicinés, I fhall likewife, to 
thofé obfervations, fubjoin a declaration of my 
meaning in fuch particulars, and of the fenfe, 


- wherein I defire you fhould underftand what 


you meet with in the praife of remedies, either 
in this effay, or any other of iniy writings, 
which I hope it will be fifficient, to give you 
this advettiferiient of, oncé for all. 


fo eafy to maké it tight. For the fire, which 
ought to be of well kindled coals, muft be 
kept pretty quick, and yet not oveér-quick, 
left the oil boil over, or do not well diffolve 
the flower of fulphur, but turn them with its 
felf into a clotted an@ almoft liver-coloured 
mais. And tg avoid théfe inconveniences, and 
the aduftion of thé matter, fpecial care muft 
be had to keep it conftantly ftirring, not only 
whilft the pot ig over the fire, but after ir is 
taken off, till it be quite cold. You may, if 
you think fit, diffolve this fimple balfam in 
chymical oil of anife-feeds, or any other ef- 
fential oil, liké to advance ifs efficacy ih this 
of that particulat diftémper ; but thofe oils be- 
ing géneérally very Hot, I moft conimonly pre- 
{ctibé the balfami without thofe additions, efpe- 
cially if long digeftion have fomewhat leffened 
the offérfivenefs of the fmell, which though no 
peculiar fault of this preparation, being com- 
moh to fulphureous medicines, is yet the chief 
inconvenience of it. I will not refolutely affirm, 
that this is the very Lalfamum fulphuris Rulandi, 
of which that author relates fuch wonderful 

things 
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things in his Centuries; but if it be not the 
fame, it is fo like it, and fo good, that I doubt 
not but by perufing thofe Centuries, you may 
find divers ufes of it, that I have not made tri- 
al of. And in, coughs, old ftrains, bruifes, 
aches, (and fometimes the incipient fits of the 
gout itfelf) and efpecially tumours, fome of 
your friends can inform you, that it doth much 
greater things, than moft men would expect 
from fo flight and eafy a preparation; and in- 
deed greater than I have feen done by very 
coftly and commended balfams and ointments, 
fold in apothecaries fhops. And in thofe ob- 
fervations, I lately told you, you might com- 
mand, you will find, that this balfam outwardly 
applied hath cured fuch obftinate tumours, as 
men either knew not what to make of, or what 
to do with them, of which fkilful phyficians, 
to whom I gave it to make trial of in difficult 
cafes, can bear me witnefs ,; though it ought 
fufficiently to endear this balfam to us both, 
that it was the means of refcuing your fair and 
virtuous fifter F. from a dangerous confump- 
tion. In outward application it is to be well 
warmed, and to be chafed into the part affected, 
which fhould be afterwards kept very warm, or 
elfe lint dipt in it may be kept upon the place. 
Inwardly fome drops of it may be given at 
any time, when the ftomach is not full; ei- 
ther rolled up with fugar, or mingled with 
any convenient vehicle, But as for the parti- 
culars, that concern the preparation of this bal- 
fam, you will find thofe I can readily meet 
with among my loofe papers, annexed, with 
the notes concerning ens Veneris, to the end 
of this effay. 

Anp therefore I fhall now proceed to men- 


pee tion the third medicine, which you have often 
‘and virenes heard of, under the name of eflence of harts- 


of efme horn; but which is indeed only the fimple, 
be ae but well purified and dephlegmed {pirit of it. 
And though men are pleated to imagine, by 
the effects this remedy often produces, thar I 

have fome mytterious or elaborate way of pre- 
paring, it, yet, to deal ingenuoufly with you, 

the chief thing I have done to bring it into 
credit, is the teaching fome phyficians and a- 
pothecaries a fate and eafy way of making it. 

For whereas before, thofe, that went about to 
diftil it, commonly ufed, as the apothecaries 

are wont to do in what they make of the fame 
matter, fhavings or rafpings of hartfhern, and 
diftilled it with a ftrong and naked fire, the 
fugitive and fubtile fpirits were wont to come 

over in that plenty, and with thatimpetuofity, 

as to break the glaffes to pieces, whereby apo- 
thecaries, and even chymifts were difcouraged 
from drawing the fpirit; and they not having 

it in their fhops, its virtues remained unknown. 
Whereupon, confidering, that if it were only 
broken on an anvil into pieces of about the 
bignefs of one’s little finger, befides that this 

way of comminution would be far lefs charge- 

able than rafping, the fumes would not be 
driven out fo faft: and confidering too, that a 
violent fire was requifite, not to diftil the fub- 

tile fpirit, but-to drive over the grofs and heavy 

oil; I thought it was needlefs to take pains to 
force that over, which not being (that-I ob- 


The USEFULNESS of 


Part If. 


ferved) ufed in phyfick, would coft me fur- 
ther pains to feparate it again. And therefore, 
trying to diftil hartfhorn, in naked retorts, 
placed but in fand, I found I could difti! two 
or three pound at a time, and obtain from each 
of them, almoft, if not quite, all the fpirits 
and volatile falt, which I afterwards feparated 
from the reddifh and lighter oil, and freed 
them from phlegm and feculencies by a couple 
of rectifications, made in tall glaffes, and with 
very gentle heats, (commonly of a lamp-fur- 
nace.) The dofe may be from eight, or ten 
drops of the {pirit, or grains of the falt, to 
fix times the quantity of either, in warm beer, 
or any vehicle that is not acid, except milk. 
Finding it to be a medicine of an attenuating, 
refolving, and diaphoretical nature, and one 
that much refifts malignity, putrefaction, and 
acid humours, (whence being mingled with 
{pirit of vinegar, and the like four juices, it de- 
{troys their acidity,) I direct it (premiffis uni- 
verfalibus) in fevers, coughs, pleurifies, ob- 
{tructions of the fpleen, liver, or womb, and 
principally in affections of the brain, as ftop- 
pages of the head, feverifh deliriums, and 
even 7 phrenetide, And finceI wrote a good 
part of this effay, I had an experiment of it in 
a child, who being, by many violent convul- 
fion-fits, reduced to a defperate condition, was 
recovered by one dofe of five or fix drops of 
this {pirit that I fent it. Itis true, that I have 
another medicine, that is more elaborate and 
cof{tly, and more properly bears the name of 
elfentia cornu cervi, which I more value than 
this: but Icannot communicate that, without 
prejudicing a third perfon, and an excellent 
chymift, who makes great advantage of it. But 
this I can tell you, that moft of the cures, for 
which my preparation of hartfhorn hath had the 
good fortune tobe efteemed, have been per- 
formed with the above defcribed fimple fpirit 
and falt, with which fome fkilful phyficians 
and other ingenious perfons, who had it from 
me, have within thefe few years faved fo many 
lives, that I am inclined to think, I have done 
noufelefs piece of fervice, in bringing fohappy a 
medicine into requeft, efpecially with thofe, that 
have fkill and opportunity to make better ufe 
of it than I. But, Pyrophilus, I find I have 
detained you fo long with fo prolix a mention 
of the three above defcribed remedies, that I 
fhould think it requifite to make yqu a folemn 
apology; but that I hope your charity will as 
well invite you to pardon the fault, as mine in- 
duced me to commit it. 
That me- 


CHAP. VII. chanicks 
A’or on TH way of leffening the charges and other 


of cures may be this; that whereas the rat kom 
dearnefs of very many medicines proceeds from ing may 
the chargeablenefs of thofe chymical operations, #¢#¢4 40» 
whereby they are wont to be prepared, it is to pa 
be hoped, that a greater meafure of fkill in phy- pete by 
fiology, and other experimental learning, will aking 
fuggeft Cheaper and better ways of doing many 7” 6" 
things inchymiftry, than are, as yet, ufually prac- eee 
tifed. demonftrat~ 
Anp thofe thrifty expedients, I conceive, @  4- 


may be of feveral kinds, of which I fhall at 77’? qe: 


prefent 


Effay s. 


prefent mention, and that but tranfiently, 
three or four, 

Awnp firft, I doubt not but chymifts may 
be taught to make better furnaces, for feveral 
puzpofes, than thofe, that have been hitherto 
moft ufed among them. For profeffed chy- 
mifts havingbeen forthe moft part unacquainted 
_ enough with many other parts of learning, and 

particularly with the mechanicks, their con- 
trivances of furnaces and veffels have been far 
enough from being as good, as knowledge in 
mechanicks and dexterity in contrivances 
might, and, I doubt not, hereafter will, fup- 
ply them with; whether as to the faving of 
fuel, or to the making the utmoft ufe of the 
heat afforded by the fuel they do employ, or as 
to the intending heat to the height, or as to 
the regulating heat at pleafure. 

Ir is fomewhat wonderful, as well as plea- 
fant, to fee, how many veffels may be duly 
heated by one fire (perhaps no greater than 
common diftillers employ to heat one veffel) 
if the furnace be fo contrived, as that the flame 
may be forced to pafs in very crooked and 
winding channels towards the vent or vents, 
and the heat may be {fkilfully conveyed to fe- 
veral parts of the furnace, according to the ex- 
igency of the work it is to do. And as for the 
intention of heat, I remember I have had odd 
effects of it, by the contrivance of a certain 
furnace, that held but very few coals, and to 
which I ufed nobellows. Butthough, by this 
way, I could vitrify fometimes the very cru- 
cibles, and thought poffibly I could, with a 
flight alteration; melt down the fides of the 
furnace themfelves ; yet a difciple of Cornelius 
Drebell, and avery credible perfon, affured me, 
that he knew a way of furnaces, that was yet 
fitter to bring heat tothe fuperlative degree; and 
that he himfelf, the relator, could by the mere 
force of fire in his furnace, bring Venetian talc 
to flow ; which is more, I confefs, than ever 
I have been able to do, either in mine, or 
thofe of the glafs-houfe. But experience hath 
affured me, it is eafyto make a furnace give 
that heat as expeditioufly enough, and in other 
refpects very conveniently to cupel both gold 
and filver, without the leaft help of bellows. 
That alfo furnaces may be fo ordered, as that 
the heat may be better regulated, than that in 
our ordinary ones, I may elfewhere fhew you 
caufe to believe ; and inthe mean time I {hall 
only tell you, that I look upon the fkill of in- 
tending and remitting heat at pleafure, and 
efpecially the being able to keep a gentle heat 
long and equal, asa thing of much greater 
moment, both as to phyfick and philofophy, 
than chymifts are wont to think, (the powerful 
effects of conftant and temperate heats, being 
as yet known to few, fave thofe, that have made 
trial of them.} And with lamp-furnaces well 
ordered, divers things -may be done in imita- 

.tion of nature ; fome friends of mine having, 
as feveral of them affure me, in fuch furnaces 
brought hen-eggs to manifeft animation. That 
alfo furnaces may be fo built, as to faye much 
ofthe laborants wonted attendance on them, 
may appear by the obvious invention of atha- 
nors, Or furnaces with towers, wherein the 
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fire is for many hours, (perhaps for twenty- 
four, or forty-eight) fupplied with a compe- 
tent proportion of coals, without being able 
to burn much fafter than it fhould. And that 
in many cafes the labour. of blowing may be 
well fpared, and the annoyance of mineral 
furmes in great part avoided by an eafy contri- 
vance, is evident by thofe furnaces, which are 
blown by the help of a pipe, drawing the air, 
as they commonly {peak, either at the top, as 
in G/auder’s fourth furnace, or at the bottom, 
or for want of room, upwards, I have fome- 
times tried. To which may be added, that 
the cafting of the matters to be prepared upon 
quick coals, as Glauber prefcribes in that, which 
he calls his firft furnace, is, in fome cafes, a 
cheap and expeditious way of preparing fome 
minerals, though his method of making fpirit 
of falt in thatfurnace would not fucceed, ac- 
cording to his promife with me, and fome of 
my acquaintance. And there are other more 
commodious contrivances, by cafting fome 
things upon the naked fire, which invites me 
to expect, that there will be feveral good ex- 
pedients of employing the fire to chymical ope- 
rations, that are not yet made ufe of, nor per- 
haps fo much as dreamed of. 

Awp as furnaces, fo the veffels, that more 
immediately contain the thing to be prepared, 
are queftionlefs capable of being made more 
durable, and of being better contrived, than 
commonly they are. Good ufe may be made 
of thofe earthen retorts, that are commonly 
called Glauber’s fecond furnaces, in cafe they 
be made of earth, that will endure ftrong fires, 
and in cafe there be a better way to keep in the 
fumes, than that he propofes of melted lead, 
which I have therefore often declined for ano- 
ther, as having found it, liable to fuch incon- 
veniences as I elfewhere declare. 

Bur for materials that are cheap, and to 
be diftilled in quantity, as woods, hartfhorn, 
(ic. the way isnot to be defpifed, and is, as 
we may elfewhere have occafion to fhew, ca- 
pable of improvement; though in fome cafes 
this kind of veffel is inferiour to thofe tubu- 
Jated retorts, that were of old in ufe, and 
mentioned by Bafikus Valentinus, and from 
which Glauber probably defumed that, which 
we have been {peaking of. The utility of the 
way of fealing glaffes hermetically, and of the 
invention, that now begins to be in requeft, of 
{topping the bottles, that contain corrofive 
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and fubtile liquors-with glafs ftopples, ground Gla/z-/fop- 


fit to their necks, inftead of corks, together ples ite? 
OF CoFrrO- 


ie 
tioned, keep me, that I fearce doubt, but thar if?” “2” 


with fome other things, not now to be men- 
we could prevail with the glafs-men and the 
potters, to make veffels of glafs and earth ex- 
actly, according to directions, many things 
in chymiftry might be done better and cheaper 
than now they are ; and fome things may be 
then done, that with the forms of veffels now 
in ufe cannot be done at all. And if that be 
true, which we find related in Phy, and with 
fome other circumftances in Dion Cafius, of a 
more ingenious than fortunate man, who, 
about his time, was put to death for having 
made malleable glafs; as tee truth of that 
6 P 


ftory, 
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ftory, if granted, would fhew the retrieving 
that invention a thing not to be defpaired of; 
fo he, that could, now chymiftry is fo cultivated, 
find again the way of making glafs malleable, 
would be, in my opinion, a very great bene- 
factor to mankind, and would enable the vir- 
tuofi, as well as the chymift, to make feveral 
experiments, which at prefent are {carce prac- 
ticable: and fome chymifts would perhaps 
think the attempt more hopeful, if I tell them 
firft, that I remember Raymund Lully exprefly 
reckons it among three or four of the principal 
virtues he afcribes to the philofopher’s {tone, 
that it makes elafs malleable; and then, that 
an expert chymift ferioufly afirmed to me, that 
he met with an adéptus, who, among other 
ftrange things, fhewed him a piece of glafs, 
which the relator found, would endure and 
yield tothe hammer. But what my own opi- 
hion is concerning -this matter, and what are 
the (uncommon) inducements I have to be of 
it, I muft not here declare. 

Anp on this occafion, I temember I have 
feen an inftrument of tin or pewter, for the 
drawihg of fpirit of wine (which you know is 
one of the chatgeableft things that belongs to 
chymiftry) fo contrived, that whereas in the 
ordinary way much time, and many rettifica- 
tions are requifite to dephleem {pirit of wine ; 
one diftillation in this veffel will brine it over 
from wine it felf, fo pure and phlegmlefs, as 
to burnall away. And I remember, that the 
ancient French chymift, in whofe laboratory 
I firft Jaw one of thefe inftruments, told me, 
that it was invented not by any preat alchy- 
maft or mathematician, but by a needy Parifian 
chirurgeon. And now I fpeak of fpirit of 
wine, I thalladd, that as the charges of chy- 
faline pl. iltry would be very much leffened, if fuch 
peureus ardent {pirits could be had in plenty, and cheap; 
fpirits may{ol think it aot wmprobable, that in divers 
a vei» Puaces thete, may be found, by perfons well 
ubpances ‘kalled in the nature of fermentation, other 
‘cheaper Vvegetabte fubltanoes far cheaper than wine, from 
than wine. which an inflammable and fatine fatphureous 

{parit, of ohe like virwue, for diffolving refinous 
bodes, drawing tinctures, fr. may be co- 
provlly obtained, Fer not only it is known, 
that cider, perry, and other juices of fruits will 
aftord fuch a {pirit ; and that moft ptains, not 
ety untbuouws, as barley, wheat, ce. will 
do the die, but other berries, that grow wild, 
as thofe of ekder, will yield a vinous liquor. 
And in the Barbadoes they make a icin of 
wine, even of roots, (1 mean thelr Moddy, 
whigh they make of potanoes ; as I- have alfo, 
for curtofity’s Salce, tmade bread of the fare 
roots;) nay, even Yorne forts of leaves, fuch a 
liquor may be obtained. For I have obferved 
roles, well fermented, to yield a pood dpirit 
very ftromgly talted, @b well as infammuble, 
And as to the preparing of pure {pirit of wine 
it delf, 1 kmow ways (aad one of them cheap) 
that thay, exceedingly fhorten the time, ‘and 
pains ‘of dephitg ming ft: but that being tobe 
done otherwife, than by any peculiar eontri- 
vance of furnaces or plaffes, I referve it for a 
fitter place, iniome of the following ‘effeys. 
AND as more expedient and thrifty ways 
3 


That in- 
flammable 
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than the vulgar ones, of making chymical fur- 
naces. and veffels, may be devifed ; fo it is to 
be hoped, that a fkilful naturalift may find ances in 
cheaper ways of heating the chymift’s furnaces, nee Soa 
or diftilling in his veffels, (either by finding), 
combuftible materials, not formerly in ufe in xatwalig 
the places where we work, or by making thofe ay jind 
already imployed fitter for ufe) by bringing ely 
them, by fome cheap alterations, either to Sivepeoring: ry 
a greater, Or a more durable heat; or to be chymijs 
lefs offenfive by their fmokes or fmells; or /waces. 
elfe by difcovering fome cheap way of doing, 
in fome cafes, without fire, what was wont to 
be done by it. . 

We fee, that in fore places, efpecially here 
in England, where charcoal was only burnt in 
furnaces, pit-coal is fubftituted in its room. 
And at this day there are feveral of thofe, that 
make aqua fortis in preat quantities, that diftil 
it with fuch coals, which coft nothing near fo 
much as thofe made with wood. And expe- 
nience hath informed me, that even in other 
forts of furnaces, the fame fuel may be em- 
ployed, provided the bars of the prates be fer 
wider afunder, anda little charcoal be mingled 
with it for the better kindling : and fince of 
late years pit-coal have been found in féeveral 
places among us, where they were not formerly 
known to be, it feems not improbable, that 
many other countries may afford chymifts, and 
the reft of their inhabitants, the like advantage, 
if fearch were duly made, by boring of the 
ground, by the obfervations of the waters, and 
the {teams of places fufpected, and by other 
ways of inquiry, that a fkilful man might direét. 
But becaufe the abundant fmoke of pit-coal 
ufes to be very offenfive, and the {maller coals Ofcharring 
eafily run through the grates, and becaule of coal, fa 
other inconveniences, there hath been a way *#at while 
found out of charring thefe coals, and thereby eal 
reducing them into coherent maffes, of a con- tenfe hear, 
venient bignefs and fhape, and more dry and ft to melt 
apt to kindle. And thefe, though quantity °*” aoe 
for quantity,their prite be little inferiour to thar?” 
of charcoal, yet thoft, that confime great pro- 
portions of coals, tell me they find them al- 
moft as cheap again, in regard they will not 
only Jaft muth. longer, but give (efpecially 
near at hand) afar more intenfé heat. And there- 
fote it muft be a very ufeful thing to chymifts, 
to Thew a way of charring fea-coals, without 
the help of thofe pots, which make them of the 
price they now bear. Andthat it is not only 
poffible, but very taly, I could quickly thew 
you, ifft-would not prejudice an induftrious 
laborant, whofe :prefefiion being to make chy- 
mical medicines in quantity, obliges him to 
keep great and conftant fires, and did put him 
upon finding yeh charring {ea-coal, wherein 
it ts, in aboot three howrs or lefs, without 
pots or veffets, bronght to charcoal; of which 
having, for curidfity fake, made him take 
out forme pieces, and cool them in my prefence, 
Ifound them upon breaking to appear well 
clrarr’d, and-‘much thereof in thew not unlike 
a tarcafite, And that, which was very con- 
venient in this tontrivance, was, that whilit the 
pit-coal was charring, it afforded him a very 
mtenfe heat to melt’or calcine the minerals, he 

had 
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had occafioh té expofe toit: And he confeft 
to me, that by this method, he faved three 
parts in four of the charges the keeping fuch 
great and conftant fires, with common char- 
eoal, would coft him. In Afollaxd likewife, 
they have a way of charring peat, (which is a 


ofcbar. Ccombuftible turf,that they dig under ground ; ) 
ving peat. and a fkilful diftiller, that much employed it, 


commends it to me, as a very good fuel, even 
for chymical fires: which therefore mention, 
becaufe the way of charring peat js not yet 
brought into fevera]l countties, where peat is 
digged up; and probably, it would be found 
in divers regions, where it is yet unknown, if 
due fearch were made for it, ‘To which I may 
add, that it is not unlike, that fome countries 
may afford fuch combuftible materials fit for 
chymical furnaces, as haye not, as yet, been 
fo much asnamed by mineralifts: as 1 remem- 
ber I have feen, and had, a fort of coals, fome 
of which looked like marchafites, that burned 
clear with a good flame, and had this conve- 
nient quality for the chymift’s ufe, that they 
were not apt, like the common pit-coals, to 
ftop the grates with their cinders, but burnt 


to whitifh afhes, almoft like charcoal made of - 


wood; and yet gave fo great a heat, that an 
induftrious chymift of my acquaintance, who 
kept many things conftantly at work, found 
it worth while to have them brought him, a- 
bove a day’s journey, on horfes backs. 

Bur it is not impoffible, that when men 
erow better naturalifts, they may find ways of 
exciting heat, enough for many chymical ope- 
rations, without the help of fire, and confe- 
quently, without the confumption of fuel. We 
find, that by the attrition of hard bodies, con- 
fiderable degrees of heat may be produced, not 
enly, in ¢ombuftible materials, as wood, and 
the like, (which would therefore be improper 
to be here infifted on ;) but in others alfo, and 
particularly in tren and fteel, one may by at- 
grition foon produce a {mart heat, as you may 
quickly try, by nimbly filing a piece of iron, 
with a rough @ile, or fwiftly rubbing, though 
but a few rainutes, a thin piece of iteel againft 
a board. And whether fome contrivance may 
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of malt, and fome other familiar fubftances, 
that probably moft forts of grains and berries, 
fit for fermentation, may: be brought co yield, 
for a good while, a heat great. enough to' pu- 
trify or digeft with; but I. have, feveral years 
ago, by many trials found, that I could, by 
invironing glaffes with refufe hay, well preffed 
down, and equally wetted throughout, pro- 
duce for divers days fuch a heat, as made me 
decline the employing of horfe-dyng ; and yet 
(which is the chief thing, for which I mention 
this) the quantity of hay was fo {mall, that in 
all my trials I found not, that the hay did of jt 
felf, though kept clofe enqugh, take fire, as 
elfe is ufual in ricks of hay not {y ficiently dried, 
where the quantity, and confequently the 
weight, that preffes the lowermoft parts clofe 
tagether, 1s confiderable. 

Bur farther, in divers operations, where an 
actual fire is requifite, it may be haped, that 
knowing men may difcoyer ways of faving 
much of the fire, and making flall perform a 
great part of the wonted office of heat. To 
obtain the fpirit of frefh urine, you mult di- 
ftil away near nine parts of ten, which will be 
but phlegm, before the {pirit or yolatile fale 
will (and that fcaree without a pretty {trong 


Cri 
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heat) regularly rife, And there are feyeral shy- y's of at 
mifts, that to this day make ule of no bette fiilling {pi- 


way of diftilling urine; but he, that knows, 
how putrefaétion epens many bodies, may ea- 
fily fave himfelf the expence of fo much fire, 
For if you let urine: ftand well ftopped, for 
eight or ten weeks, the faline and {pirituous 
parts will fo extricate themilelves,that the {pirits, 
that before ftayed behind the phlegm, will now, 
even with the gentleft heat, rife up firft, and 


leave the phlegm behind: And gn this occafion of aip:t- 


rit of urine, 


I fhall teach you, what I do not know to haye “ing it with 


been mentioned by any writer; namely, that 


faftion, I can, by a very cheap and ealy. way, 
make fubtile and penetrant {pirit afcend, firft, 
even in a gentle heat. And J am wont te do 
it, only by pouring urine, how ireth foever, 
upon quick-lime, gill ic fwim fome fingers 
breadth above it, and then diftilling it as foon 


lime with- 


even of frefh urine, without digeftion or putre- rd 


as Ipleafe. But I did not find, upon many rat 6 at— 
trials, that this fpirit, though even without filled, it 
rectification very fxong.and fubtile, would co- 4%? mat co- 
agulate Spirit of wine, like that of putrified Er. 
and fermented urine; though perhaps for dj- wine, as in 
vers other purpofes it may be more powerful, he ufual. 

Awp here J shall advertife you, that where-- a". 
as I juft now took notice, that there was a 
pretty flrong fire requifite to force up the fale 
of unfermented urine out of that part, which, 
after the abfraGion of the phlegm, remains of 
the confiftenge of honey; trial hath informed 
me, thet the wolatile falt may out of the thick 
ligwor be obpained, better and more pure, 
with gafe, and with a fcarce credibly {mall 
heat, warely by tempering the urinous extract 
with 2 convenient quantity of good wood-athes, 
whereby (fora neafon elfewhere to be confider- 
may fo call them) might be made, without the ed) se volatile part of the falt pf urine js fo 
dhe Gell and naftmels, which difcommends seed frem the groffer fubftance, that -with 
the ufe of ‘horfe-dune. For not only we dee, dtrangedacility it will afcend fing and awhite, $0 
iby wheat happens im the fponransoys heating the top of very tall glaffes. Butofthe differ- 

ing 


net be found, by the help of cheap engines 

moved by water, or otherwife, to produce a 
durable heat tn iron vefiels, fit co diget in, we 

may elfewherehave farther occafion toconfider ; 
pet this #6 known, that from fome fucculent 

Of dice! plants liquor may be drawn, only by expofing 
fiillation ‘them in glafies, purpofely contrived, to the 
wires teams of the fon. And there is mothing more 
commen, than for chymifts to make their di- 

eftions by the warmth of horfe-dung, where- 

By they might allo {as fome anglogous trails 

aneline me go think) conveniently enough di- 

til fome fermented liquors ; efpecially if the 

were improyed iby the {kilfml addition of 

quick-ime, and feafonablealpertions of water. 

And 1 douwist mot, but: many, cheap materials 

qmight, by a few erials, be found, whereby 
portable digefting furnaces, wiehour fee, (af I 
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ing preparation of urine, more perhaps elfe- 
where. I now proceed to tell you, that I 


Of te 

moe of think itnot unlikely, that even bodies, which 
ate are more grofs and fluggifh, may, by the 
lee affuiion of fuch menftruums, as human 1n- 
sing dips]. duftry may find out, be far more eafily, either, 
laccon.  Yolatilized or unlocked, than commen chy mitts 


are wont to think, For I know a liquor, not 
very rare among chymifts, by whofe help J 
have, often enough, diftilled fpirit of nitre 
(whofe diftillation requires much about the 
fame violence of fire with that of aqua fortis) 
even in a moderate heat of fand, and without a 
naked fire, This fpirit may eafily enough be 
brought over, even in ahead and body: and 
for a wager, I could obtain a little of it 
without any fire or outward heat at all. And 
I remember alfo, that having once digefted a 
certain menftruum, fora very fhort time, up- 


on crude antimony, and abftracted it, in a, 


very gentle heat of fand; the liquor not only 
brought over fome of the antimony in the form 
of red flowers, f{wimming in it, and united 
other parts of the mineral, with it felf, in the 
tranfparent liquor; but the gentle heat raifed to 
the top of the retort divers little maffes of a 
fubftance, that were very tranfparent, like 
amber, which were inflammable, and {melt, 
and burnt blue, juft like common fulphur: 
and yet the menftruum, which was eafily again 
recoverable from the antimony, was no {trong 
cotrofive, tafting, before it was poured on, not 
much unlike good vinegar. 

Burt befides all the ways above mentioned 
of faving the chymift either time, or fire, or 
labour; I defpair not, that divers others, yet un- 
thought on, will be in time found out by the in- 
duftry of fkilful men, taking notice of the nature 
of things, and applying them to chymical ules; 

That the as we fee, that by amalgamations with mercu- 
calcination ty, the calcination of gold and filver may be 
of gold is euch eafier performed, than by a long vio- 
Sactlieagee lence of fire. And (if it be true, what fe/- 
yy. amalga- ; im 
mations. mont and Paracelfus tell us, of their immortal 
with mer- diquor alkaheft) medicines far nobler, and o- 
io therwife more difficult to make, than thofe hi- 
therto in ufe among the chymifts, may be pre- 
pared with greater eafe, and expedition, and 
with far lefs expence of fire, than the nature of 
the metals, and other concretes to be opened 
by! it, would let a vulgar chymift fufpett. 
However; I fee no great caufe to doubt, that 
there may be menftruums found, that will 
much facilitate difficult operations; fince, not 
to mention again the liquor I lately told you 
would work fuch a change on nitre, (and, I 
might have added, on fome other compact 
bodites,) it is very like, there may be menftruums 
found, that will not be fo fpoiled by a fingle 
operation, made with them, as our vulgar 
The pewer faline {pirits are wont to be. For I have tried, 
of verdi- thatamenftruum, made by the bare diftillation 
grea’ dif of xood verdigreafe, will not only draw, as I 
tilled in , 
drawing have formerly told you, -a tincture of glafs of 
tindtures ofantimony, Or perform fome other like opera- 
gla{s of #* tion for once, but being drawed off from the 
x. * diffolved body, ‘or the extraction, will again 
ferve, more than once, for the like operation 
upon frefh materials. 
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‘Tue fifth, and laft way, Pyrophilus, that 
I intend to mention, of leffening chymical ex- 
pences, is, that the naturalifts may probably find 
out ways of preferving fome chymical medicines 
either longer or better than thofe ways that are 
ufual. But of this prefervation of bodies being 
like, as I formerly intimated, to have elfe- 
where further occafion to treat; I fhall now That the 
only fay, that the purified juices, liquid ex-twrali? 
traéts, robs, and other foft medicaments,” *” 
made of plants, may be conferved far cheaper, pre eM 
as well as better than with fugar, (which clogs medicines 
moft men’s ftomachs, and otherwife difagrees longer and 
with many conftitutions) in cafe Helmoni fay "7 ae 
true, where he tells us, that for a fmall piece of oe 
money he can, for I know not how long, pre- 
ferve whole barrels of liquor. And a way he Of fuming 
intimates, of fuming liquors with fulphur, [/qrs 
have already told you, isa very good way of 77? J# 
keeping them uncorrupted; provided, that Yi 
(though he prefcribes it not) they be fix or 
feven feveral times (feldomer or oftener, ac- 
cording to the quantity or nature of the liquor) 
well impregnated with that imbalming {moke ; 
to which purpofe it 1s convenient to have two 
veffels, to pour from one to the other, that 
whilft the liquor is fhaking in the one, the o- 
ther may be well filled with {moke. Wheretol , 1) 
fhall only fubjoin this fecret, which a friend of ing gibi 
mine practifes, in preferving the fumigated ofthe white 
juices of herbs, (as I elfewhere inform you, J °s# 
do to preferve other things) with a fuccefs, that Fee: 
I have fomewhat wondred at; which confifts, spirits of 
in adding to the thick liquor to be preferved, a »#ne and 
due, but {mall proportion of the white coagu-*”?”* 
lum, (whichI elfewhere mention) made of the 
pure fpirits of wine and urine. 
But I have made this excurfion too prolix, 
and therefore I fhall only add as a general admo- 
nition, that we are not, by the common practice 
of vulgar chymifts, to eftimate what knowing 
naturalifts, {killed in mechanical contrivances, 
may be able intimeto do, towards the making 
chymiical remedies, as well more cheap as more 
effe€tual: and indeed, to make them more 
effectual, is the beft way to make them more 
cheap. 
For, Pyrophilus, after all the ways, that I 
have mentioned, whereby the charges of the 
therapeutical part of phyfick may be leffened; 
I muft advertife you, both, that I make no 
doubt, but that there may be others found, 
which either through want of fkill or leifure I 
have pretermitted, and that I have not yet 
named the principal of all; which is, that the 77, 4, 
deep infight into natural philofophy may qua- mo/ prin- 
lify him, that hath it, by feveral ways, and ei way 
efpecially by difcovering the true caufes and ¥, Jeffniog 
feats of difeafes, to find out fuch generous and vier 
effectual remedies, (whether {pecifick, or would be 
more univerfal arcana) as by quickly freeing” fading 
the patient from his difeafe, may exempt him Aas 
from needing either much ‘phyfick from the rua/ reme- 
apothecary, or many chargeable vifits froin #e:. 
the doétor, or chirurgeon. Thus the rich 
merchant I mentioned, in one of the former 
eflays, to have been freed, by a {pecifick, 
from the gout; and the young Lady cured 
of her fiftula’s, by the infufion of millepedes ; 
might 
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might well, in the ordinary way, have fpent, 
even fuppofing thens thrifty, an hundred times 
more upon phyficians and phyfick, than the 
potent and nimble remedies, whereby they 
were fo happily recovered, coft them. 

[To which I fhall add, by way of confir- 
mation, both of this, and of what I lately told 
you, concerning the efficacy, that may be, 
even inflightly prepared fimples, what I came 
to learn, fince the writing of the former part 
of this effay; namely, that a young lady, who 
(though of great birth, is yet of far greater 
beauty and virtue, whom I prefume I need 
not name to you) having been long troubled 
with an almoft hereditary epileptical diftemper, 
and after having been wearied by courfes of 
phyfick prefcribed her by the famoufeft doc- 
tors, thatcould beprocured, without at all mend- 
ing but rather growing worfe, fo thatfometimes, 
fhe would have, in one day, eight or ten of 
fuch difmal fits, as you and I have feen her 
in; was cured only by the powder of true 
mifletoe of the oak, given as much as would 
lie upon a fix-pence, early in the morning, in 
black cherry-water, or even in beer, for fome 


lep[y, that days near the full moon. AndI am affured, 


was cured 


by the pow 
x of mif- 


partly by the patient herfelf, and partly by 
thofe, that gave her the medicine, that though 


re of the it had fcarce any other fenfible operation upon 


eak. 


her, and did not make her fickifh, efpecially 
when fhe flept upon it; yet after the firft day 
fhe took it, fhe never had but one fit. And 
this remedy an ancient gentleman, who, being 
cafually prefent, when fhe fuddenly fell down 
as dead, gave it her, profeffed himfelf to have 
conftantly cured that difeafe with it, when he 
could procure the right fimple, which is here 
exceeding fcarce. And what further experiment 
fome friends of yours have fuccefsfully made, 
I may elfewhere have occafion to relate.] 

To which I fhall only add, that one of the 
fkilfulleft methodifts I ever knew, having had 
much ado to preferve a young coufin of yours 
from a very dangerous cough, by along courfe 
of phyfick ; the party, at the beginning of the 
next winter, falling into a relapfe more threat- 
ning than the firft difeafe, was refcued from 
it in two or three days, by not many more 
takings of a {pecifick fent her, made of nothing 
elfe but hartfhorn prepared, as J lately taught 
you. And if fuch flight medicines, confifting, 
each of them, but of a fingle fimple, not e- 
laborately prepared, may fometimes (for I fay 
not always) perform fuch fpeedy cures even in 
chronical diftempers ; what may not be hoped 
from the arcana majora (fuch as Paracelfus’s 
Laudanum, {o praifed by Oporinus himfelf, and 
Butler’s Driff, {0 extolled by Helmont) when 
the fkilfulleft preparations of the nobleft fimples 
fhall come to be known by learned and judi- 
cious men, intelligent in the theory of phyfick, 
and efpecially verfed in the hiftory of difeafes? 
And though Riverius were none of the greateft 
naturalifts, or, at leaft, chymifts ; yet if in his 
Obfervations, and.elfewhere, he flatter not his 
own Febrifugum, how many patients did that 
one fpecifick refcue from quartans, that would 
elfe probably have proved as chargeable as te- 
dious? : 

Vou. 1. 
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But, Pyropbilus, having faid fo much, that 
I fear you have thought it tedious, to fhew, 
that a naturalift, fkilled in chymiftry and the 
mechanicks, may affift the phyfician to make 
his cures lefs chargeable, it is high time, that 
after fo long an excurfion, I proceed to con- 
fider, in what other particulars he may be a 
benefaétor to the phyfician’s art. 
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IFTHLY, then, that the naturalift’s Oréer 

{kill may improve the pharmaceutical pre-?/°4 bee 
parations of fimples, by feveral ways partly 9", sg:1 
touched already, and partly to be, either, may im- 


added or farther treated of; the great variety of 27v the 


new remedies, 


: 2 phavas- 
wherewith the laboratories of ee 


chymifts have furnifhed the fhops of apothe- prepara- 


caries, may convincingly inform you. 


upon ferious confideration,) That the chymical 
preparations, hitherto common in Difpenfatories, 
are, as to the generality of them, far enough 
from being the moft dextrous, or noble, that 
can be devifed, For our vulgar chymiftry (to 


- which our fhops owe their venal fpagyrical re- 


medies) is as yet very incomplete, affording us 
rather a collection of loofe and fcattered (and 
many of them but cafual) experiments, than 
an art duly fuperftru¢ted upon principles and 
notions, emergent from fevere and competent 
inductions, as we have elfewhere endeavoured 
more particularly to manifeft. And therefore, 
till the principles of chymiftry be better known, 
and more folidly eftablithed, we muft expect 
no other, than that very few vulgar chymical 
remedies fhould be of the nobleft fort; and 
that in the preparation of many others, con- 
fiderable errors fhould be wont to pafs unheed- 
ed, and faults grofs enough, be apt to be mif- 
takenly committed. But of this fubject we 
may elfewhere have divers occafions to entertain, 
you ; and our fingle eflay, of the Chymica! Di- 
Stinttions of Salts, will perhaps difcover to you 
no fimall miftakes, in the preparation of divers. 
applauded vulgar medicines. For it is not the 
elaboratenefs, but the fkilfulnefs of preparations, 
that produceth the noble remedies ; anda few 
teeming principles well known and applied 
will enable a man with eafe to make better re- 
medies, than a great many furnaces and glaffes, 
though never fo well contrived, and though 
very ufeful in their kind. To make this out 
in fome meafure, I fhall name fome fuch in- 
{tances, as may withal confirm what I formerly 
delivered in this effay, touching the poffibility 
and ufefulnefs of correcting either poifonous, 
or otherwife very noxious fimples. 


To tion of fin- 
which I muft take the liberty to add, (and that ?“*- 


I never Of the bef 


knew opium fo much corrected by faffron, cin- eae 
i : x s4m7, 
namon, and other aromatical and cordial drugs”*” * 


(wherewith it is wont to be made up into lau-. 


danum) nor by the moft tedious tortures of 
Vulcan, as 1 have known it by being a while 
digefted in wine, impregnated with nothing, 
but the weight of the opium of pure falt of 
tartar, as we elfewhere more fully declare. (A 
much nobler laudanum may be made by adding 
to the opium, inftead of the falt, two or three 
appropriated fimples, and by due fermentations 
and digeftions of them with it.) And for that 
6 
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violent vomiting-medicine, by chymuts flatter- 

of the bef ingly enough called mercurius vite, a whole 

way of cor- pound of cordial conferves, or liquors, will not 

ed fo well moderate its evacuating force, as the 

vie. keeping it continually ftirring in a flattifh and 

well-glazed earthen veffel, placed over a cha- 

fing-difh of coals, till it emit no more fumes, 

but grow of a greyifh colour: which I am very 

credibly informed to be the preparation of mer- 

curius vite purgans, oftentimes mentioned and 

commended by the famous practitioner Azve- 

rius, in his Obfervations. A not unlike, but 

far more fudden, correétion of that active pow- 

4m excel. Aer, 1 elfewhere teach. And as for thofe ope- 

lent medi- yative minerals, quickfilver, and antimony, 

cine made +hough long experience of their churlifh and 
of thofe q aay 

chelijy  untractable nature has made many of the 

minerals, warier phyficians and chymifts fhy to med- 

quickfilver Ale with either of them fingles yet thefe con- 

and a4 cretes, which feem fo incorrigible, may, by 

being barely (in the gradual diftillation of 

butter of antimony) fublimed up together in a 

cinnabar, and then that cinnabar, fix or feven 

times refublimed per fe, be united into a me- 

dicine, that not orily is not wont to work, ei- 

ther upwards or downwards, but of which I 

have known fafely taken, even in fubftance, 

to the dofe of many grains ; and a few drachms 

of which, infufed in a pound or two of wine, 

hath made it of that inoffenfive efficacy (taken, 

in the quantity of a fpoonful or two, daily 

upon an empty ftomach) that, if it ftill fucceed 

ds well as we have obferved it two or three 

times to do, we may think, that our having 

thus acquainted you with the virtue of this un- 

likely remedy, (though we have alfo met with 

it, even in printed books) may make you a- 

mends for all the reft of this tedious difcourfe. 

I once knew a flight (but altogether new and 

tedious, as well as philofophical) preparation 

of falt of tartar cotrect and tame fuch poifons, 

ds ten times the quantity of the higheft vulgar 

antidotes, or cordials, would (I was confident) 

fcarce have fo much as weakened : and I have 

known by the fame prepared falt, dexteroufly 

{pecificated by fimples, the virtues of fome ve- 

getables fo exalted, that, without any cathar- 

tick or emetick operation, they have (if many 

patients, of whorn J had cafual opportunities 

to inquire of the effects of thofe remedies 

upon them, do not mif-inform me) proved 

more effectual in taming divers ftubborn dif- 

eafes, than crocus metallorum, mercurius Vita, 

(as it is abufively called) and thofe other dan- 

gerous remedies, which make the vulgar wont 

to fay of chy mifts, that they quickly either cure 

their patients, or kill them. And to let you 

fee, Pyropbilus, by one plain, and yet noble 

inftance, that the knowledge of the fpecifick 

qualities of things, fkilfully applied to prepa- 

rations, may perform, with eafe, what neither 

4% — coftly materials, nor‘ elaborate proceffes are able 

td éffect ; give me leave to inform you, that, 

whereas chymifts and phyficians have not 

béen able by infufing the true glafs of antimony 

(made per fé) in fpirit of wine, or the richeft 

cofdial liquors, nor yet by torturing it after fe- 

veral tedious and artificial manners, to deprive 

it of its emetick quality ; that vomitive facul- 
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ty, of antimonial glafs, may be corrected by ys +0 
fo flight a way, as that of digefting it with hiss ah. 
pure fpirit of vinegar, till the menftruum be 332, freuir 
; } faculty 
highly tinged. For if you gently abftraét all of antimo- 
the liquor, and on the remaining yellow or a! g/ajs. 
red powder you digeft well dephlegmated 
{pirit of wine; you may after a while obtain a 
noble and not emetick tincture; of which 
though Ba/filius Valentinus prefcsibes but five 
or fix drops for a dofe, yet a domeftick of 
mine having, out of curiofity, taken to the 
quantity of thirty drops at a time, he found it See dis 
not at all vomitive. And this tinéture we the Currustri- 
rather mention, becaufe, not oply Bafilius Va- Pi Ped 
Jentinus, but other fkilful perfons, highly ex- 
tol it for feveral difeafes. 
Anp let meadd, Pyrophilus, (and be pleafed 
to mark well what I tell you) that by bare re- 
iterated digeftions, and fermentations, there 
may be prepared out of many vegetables, fa- 
line and fulphureous effences (whofe bulk is 
exceeding fmall, in proportion to the concretes 
whence they are extracted) which will keep 
many years, as I can fhew you fome above 
three years old, and contain more of the crafis 
(if I may fo callit) of the fimple, than the vul- 
gar vegetable waters, f{pirits, extracts, or falts, 
hitherto extant in laboratories and fhops. But 
there is fo great a length of time required to 
the preparation of thefe efficacious Juices, that 
my ambulatory condition of life hath not allow- 
ed me to furnifh my felf with many of them. 
Anp, Pyropbilus, if you will not difbelieve 
a perfon, for whom you have fo juft an efteem, 
as you have for that ingenious, and experienced, 
Monfieur £. F. who was the French King’s 
chymift,. when you knew him at Paris; I can 
prefent you with a yet nobler inftance, to per- 
fuade you, that, if fkill be not wanting, a 
fingle herb, without any violence of fire, may, 
by other ways, than are in ufe among chymitts, 
be eafily enough brought to afford medicines, 
endowed with fome nobler virtues than any of 
the moft compounded, coftly, and elaborate 
medicines, whether minerals or others, that are 
to be met with among vulgar chymifts. This 
efficacious part of the plant, whence it is ob- 
tained, Paracelfus calls the primum ens of the 
plant, that yields it: but though, indeed, I 
have found the way of preparing it much plainer, 
and better delivered, than is ufual in his writ- 
ings, at the end of his book De Renovatione {8 
Reftauratione; yet 1 freely acknowledge, that 
I fhould fcarce eee thought it worth the trial, 
if it had not been for what the experienced 
chymift above-mentioned affirmed to me, upon 
his own obfervations, concerning it, pardy, be- 
caufe I am not wont to be forward, fo much 
as to try long procefles upon, Paracel/us’s credit, 
and partly, becaufe what he calls Sal Solutum 
feemed to me fomewhat ambiguous. Since in 
the fame page, teaching to draw the Ens primum . 
of gold and antimony, he makes not ufe of 4 new and 
fea-{alt, but of (a falt of an incomparably high-°*” 
er nature) his Sal circulatum: and in the pro- re ee a 
cefs immediately preceding outs, to make mum Ens, 
the Exs primum of emeralds, he prefcribes the ” eve, 
calcining them 7 oe faluto, which agrees far a ree ; 
bettér with his Sal circalatum, than with any” 
folution 
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folution of fea-falt; which feems very unlikely 
to be able to calcine, and, as he fays it muft, 
diffolve emeralds. But the way, that our 
French chymift told me he ufed, was in fub- 
{tance this: Gather, ina convenient feafon and 
time of day, balm, for inftance, or fome other 
fit herb, (for experience hath taught, both him 
and me, that all herbs are not fit, by this way, 
to be reduced into liquors) and having beaten 
it well, ina marble mortar, to a foft mabh, 
placed in a bolt-head hermetically fealed, to 
digeft forty days in a dunghill, or fome analo- 
gous heat; then, opening the veffel, take out 
the matter, which will be far more liquid 
than before, from which, having feparated the 
grofier parts, you muft digeft it in a gentle 
bath, that the yet remaining groffer parts 
may fubfide; to which, being filtrated, you 
muft, according to him, (for I find not 
that Paracelfus requires it) join the fixed falt 
of the groffer parts above mentioned, dried 
and calcined. To this prepared liquor, you 
muft add equal parts of the liquor of good fea- 
falt well purified, and then melted, and fuffer- 
edto run per deliquium. This liquor, being al- 
fo fealed up in a convenient glafs, muft be ex- 

ofed to the fun for about fix weeks; at the 
end of which time there will fwim at the top 
of ic the primum Ens of the plant in a liquid 
form, tranfparent, and either green or red, or, 
perhaps, of fome other colour, according to the 
nature of the plant. And though Paracelfus 


. prefcribes but celandine, and balm, to be ufed, 


yet having inquired of our chymifts, he told 
me, he had made fuch prima Entia of {crophu- 
laria, and, as J] remember, of one or two 
other herbs. But that, which makes me thus, 
particularly, take notice of thefe kind of me- 
dicines, is, that not only Paracelfus afcribes to 


The infu. the primum Eas of balm, (or celandine) the 
ence of thefe power of renovating them, that ufe fo much of 
Prima En- jt in good wine as will give it a tincture, early 


tia fo cauje 
renovation 


every morning ; till, firft of all the nails of 


or rejuve- their fingers, then thofe of their toes, after- 


nifcence. 


wards their hair, and teeth, fall off; and laftly, 
the fkin be dried and exchanged for a new one. 
But your ingenious acquaintance affured me fe- 
veral times, and once in the prefence of a fa- 
mous phyfician, and another virtuofo, to 
whom he appealed, as knowing the truth of 
what he faid; that an intimate friend of his, 
whom he named to me, having, after the a- 
bove mentioned manner, prepared the primum 
Ens of balm, to fatisfy himfelf the better of 
its effects, made the trial upon himfelf, and 
took of it, according tothe prefcription, for 
about a fortnight: long before which his nails, 
both of hands and feet, began to loofen them- 
felves from the fkin, (but without any pain) 
which at length falling off, of their own accord, 
this gentleman keeps yet by him in a box for 
a rarity;-but would not purfue the trial any 
further, being fatisfied with what he had found, 


and being in no need of fuch phyfick. But 
hhaving given of the fame medicated wine, for 


ten or twelve days, toa woman, that ferved in 

his -houfe, and was near feventy years of age, 

without letting her know, what he expected it 

fhould do; her. purgationes menfirue came 
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upon her again in a fufficiently great quantity 
to frighten her fo much, that he durft profe- 
cute the experiment no further. And when I 
afked, why he made no trial upon beaits; it 
was an{wered, that though he had but little of 
the medicine, yet he put apart an old hen, and 
moiftening her food with fome drops of it for 
a week, about the fixth day the began to moult 
her feathers by degrees, till fhe became ftark 
naked: but before a fortnight was paft, fhe be- 
gan to regain others, which when they were 
come to their full growth, appeared fairer, and 
better coloured than the firft: and he added, 
that, befides that her creft was raifed, the alfo 
laid more eggs, than fhe was wont. And as 
to the primum Ens of the greater fcropbuloria, 
by the relator himfelf, though he afcribed not 
to it any renovating power, as to that of balm 
orcelandine; yet he affured me, he had found 
1c ennobled by other great and extraordinary 
virtues. But of this kind of preparation, I 
might ere now poffibly have been able to give 
youabetter account, if, in my trials about them, 
Thad not met with fome unhappy accidents, 
which I hope my next attempts will efcape: 


‘which if they do, I may poffibly, with an ac- 


count of them, fend you one of fome attempts 
to prepare the like medicines anotherand fhorter 
way, together with a confideration, whether 
Paracelfus and others defervedly call fuch ac- 
cidents, as theabove-mentioned change of nails, 
hair, and even of teeth, a real renovation or 
reyuvenifcence, 

_ It is likewife a way of preparation, differ- 
ing enough from thofe, that are commonamong 
chymifts, which Helmont (as he fays out of 


alg 


commiuferation to the fick) delivers, where he In traéta- 
teaches that, which he calls the Via Media oftulo cui 


making the Ekxir Proprictatis, of which he 
gives us this commendation: Hoc medicamine 


tituil, 
AY equuntur 
guedam 


am quartanam, quam continuam flatim abfolvi. imperfec- 
Adeo ut qui nétu fufceperat facrofanttum viati-""* 


cum, ( olei extremam unttionem, me in prandio 
convivam circa lectum babyerit. And though 
many think, that he has rather fraudulently 
than rightly fet the procefs down; yet experl- 
ence has invited me to abfolve him in this par- 
ticular. (Though I muft tell you, that becaufe 
a languid heat is not fufficient to make a fpiri- 
tuous liquor afcend, and circulate asherequires ; 


it is not every chymift, that will, efpecially in of Helm. 
his firft trials, avoid the breaking of the glaffes, Via me- 
or at leaft the burning of the materials, to which dia of E- 


accidents this preparation is very obnoxious 
if it be not as well watchfully as fkilfully made.) 
And though for my part I have fearce ufed 
this elixir but as a cordial; yet I know fome 
very expert phyficians, that have given it with 
great fuccefs in divers difficult cafes, and par- 
ticularly a friend of the younger Helmont’s 
gives it fo fuccefsfully, that partly his patients, 
and partly others, that have tried it, have fome- 
times taken of him, at a great rate, whole 
pounds in a year or two; and yet I know b 

his own confeffion, that befides the fkill he em- 


li 


xir Prow 
> prietatis. 


ploys in making it dexteroufly, he adds nothing syd she 
but one ingredient, to which, I confefs, I am perfuming 
not apt to afcribe any confiderable part of the# »#4 

efficacy of the medicine; which, when made, ””* 
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he fometimes perfumes by cohobations with 
mufk and amber. 

Anp, Pyrophilus, that you may not won- 
der, that I, whothink much of He/moni’s the- 
ory fcarce intelligible, and take great exceptions 
at many things in his writings, fhould yet now 
and then commend medicines upon his autho- 
rity ; I muft here confefs to you once for all, 
that (always excepting his extravagant piece, 
De magnetica vulnerum curatione,) 1 have not 
feen caufe to difregard many things he delivers, 
as matters of fact, provided they be rightly un- 
derftood; having not found him forward to 
praife remedies without caufe, though he feem 
to-do it fometimes without meafure, and hav- 
ing more than once, either known, or even 


Part IT. 


probable, I need but repeat fome of the exam- 
ples formerly mentioned; to which! {hall 
add now, that experience has informed me, 
there is a way, whereby firmer confiftent fub- 
ftances, belonging to the bodies of animals, 
may, without the addition of any extraneous 
matter, and without any violence of heat, be re- 
duced almoft totally into liquor: and if I much 
mifremember not, thefe liquors, without any 
violence of heat, afford their fpirituous and 
faline parts, in a very gentle heat, and that be- 
fore their phlegm. And I muft peculiarly in- 
culcate this, that if we had but a few potent 
menftruums, to diffolve and ‘ unlock bodies 
with, I fcarce know what might not be done 
in chymiftry. But when I {peak of noble men-,, 


had confiderable effeéts of medicines he com- 
mends, which one of the happieft practitioners 
I have met with, and one not lavifh in extol- 


ftruums, I mean not fuch, as work like thé power of 
generality of corrofives, and the like acid or ~0ble men- 


faline liquors, which work but upon few kinds“ 
particular- 


ling chymical remedies has folemnly affured me, 
he has generally, though not always, found 
more than ordinarily effectual. And upon 
occafion of this odd preparation of the Euxir 
Proprietatis, \ fhall add, that, fince experience 
fhews. us, by what is daily done in chymical 
laboratories, that upon the operation of the fire 
upon feveral concretes, fubftances of nature of- 
tentimes very differing both from the body, that 
afforded them, and from one another, may be 
obtained; as the oils, and fixt falts even of cold 
plants, or hot; fince alfo, by the mixture of 
active bodies new concretes, endowed with 
new qualities, may be produced; as we fee, 
that faccharum Saturni emergeth from the con- 
junction of lead, with the acid falt, diftilled 
vinegar; and fince the fame concrete, ac- 
cording to the differing manners, after which 
itis handled, may acquire differing qualities, 
as is clear in the various medicines, afforded 
us by quickfilver, and by antimony, accord- 
ing as each of them is ordered; I cannot but 


of bodies, and foon coagulate, or exantlate 
themfelves by working, and thereby become 
unfit for future operations; but I mean fuch, as 
either are feparable with all their efficacy from 
the diflolved body; as is faid of the alkaheft, 
or fuch faline or other piercing liquors, as not 
being precifely, either acid, urinous, or alca- 
lizate, can diffolve a great variety of concretes, 
without having their virtue, I fay not impaired, 
but deftroyed thereby; and unlock mineral 
bodies, far more than vulgar menftruums, (as 
for inftance by volatilizing them, or elfe mak- 
ing them irreducible, or working the like grand 
changes in them;) and if it be not quite feparat- 
ed from the diffolved body, is yet fo friendly 
to human nature, as tobe free from either fret- 
ting, or other fuch dangerous and offenfive 
qualities, and rather to be of it felf a power- 
ful medicine. Ifhould therefore exhort both 
you, and fuch other ingenious perfons, as wifh 
the advancement of chymiftry, and phyfick, 
(I might poffibly add natural philofophy too) to 


of tee think, that if chymiftry did no more than af- apply their chymical attempts, chiefly to the 
tar fift us, by the refolution of bodies, to extricate finding out of noble menftruums: for by be- 


their more active parts, and:partly by fuch re- 
folutions, and partly by affociating bodies to- 
gether, to alter the former texture of nature’s 
productions, or prefent us with new concretes 
of new textures; by this very means, if men 
want not curiofity, and induftry to vary and 
profecute experiments, there muft neceffarily 
arife fuch a {tore of new and active medicines, 
that, in all probability, many of them will be 
found endowed with fuch virtue, as have not 
been, at leaft in that degree, met with in the 


ing pofleffor but of one of thefe, a man may be 
able to do a great number of things, that 
otherwife are not to be performed. As one of 
our ordinary. gold{miths, .by the knowledge he. 
hath of aqua-fortis, can make many ufeful ex- 
periments about filver and gold, that, before 
that menftruum was found out, all of his pro- 
feffion in the world were never able in many 
ages to compafs. Nor doI much wonder at 
that advice, which He/mont gives thofe, that aim 
at the improvement of phyfick, in thefe words ; 


ufual medicines, whether fimple or compound, 
to be bought in apothecaries fhops; and con- 
fequently, even without any notable difcovery, 


Quod fi ad iftud ignis arcanum non pertingatis Helm. De 
(he was {peaking of a prodigious, not to fay ‘r. cap. 
incredible liquor) difcite faltem, falem tartari > 00" 


Or improvement of principles, chymifts (even 
as matters now ftand with them) may confi- 
derably add to the pharmaceutical part of phy- 
fick. Butif the operations of chymiftry were 
ferioufly inquired into, and throughly under- 
ftood, I make little doubt, but by a fkilful 
application of them, and efpecially by a {feries 
of them, in a rational and orderly way, fuc- 
ceeding one another, there may be found out 
a great many preparations of remedies, both very 
differing from the common ones, and far more 
noble than they. And to make this feem 


reddere volatilem, ut hujus medio veftras foluti- 
ones perficiatis, Qui etfi fua foluta anaticé 
bomogenea deferat, digeftus in nobis; illorum 
tamen aliquot vires mutuatus eff, quas intra de- 
fert, plurimorun morborum domitrices: * But if 
¢ you come not tothat arcanum of Pyrotechny, 
¢ Jearn at leaft to make the falt of tartar volatile, 
‘ that by means of it you may perfect your fo- 
* Jutions. Which though it leave thofe things, 
¢ which it diffolveth, equally homogeneous, be- 
‘ ing digefted in us; yet it borroweth fome of 
‘ their virtues, which it carrieth along with # 
onte 
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Helmont. © felf to overcome difeafés.? For concerning 
de febr. c. this falt, he not only elfewhere fays, Dicam 
ie 1 Jaltem pro ingenuis, quod fpiritus falis tartari, 
ji unicornu, argentum, bhydrarsyrum, lapides 
cancrorun, vel aliquod é fimplicibus diffolverit, 

nedum febrim, fed (5 plures affatim morbos 

fanet, &Fc. * 1 will {peak it for their fakes, who 

‘ are ingenious, that the fpirit of falt of tartar, 

‘ if it diffolveth unicorn’s horn, filver, quick- 

‘ filver, crabs eyes, or other like fimples, .it’ 

‘ will cure not only fevers, but other difeafes 

‘ in great abundance.’ But in another place 

H:lm. de he gives us, together with fome account of its 
eee way of working, this great and comprehenfive 
paft.decepr, Commendation of it: Mirum fane, fays-he; 
c.2. num, quantum fal. tartavi, vel unicum, volatile fac- 
89. tum, non prafiiterit: nam omnem é venis amur- 
cam detergit (8 obftruentium contumaciam, dif- 
pergitque, apoftematum fufcepta couciliabula. 

De hoc falis(&S. pon olet) fpiritu, verum eft 

illud Paracelfi, quod quocunque non attigerit, vix 

alius potentior pervgniet: * lit isa wonder what 

the very falt of tartar alone being made vola- 
tile will perform; for it cleanfes the veins of 
all the feculenctes and the caufes of contu- 
macious obftructions, and doth difperfe the. 
congregated matter of apoftems. Of this 
fpirit of the falt (and not ofthe oil) is that 
faying of Paracelfus true, that whither this 
‘ medicine cannot reach, there is {carce any o- 

‘ ther more powerful, that fhall reach it.” 

Thefe paffages I fhould not think worth tran-> 

{eribing and laying together, but I find, that’ 

.befides the concurrent ‘teftimonies of He/mont,? 

The power Paragcelfus, and Bafilius in praife of this fale, 
a the generality of the more inquifitive chymifts, 
tilized_. | Without excepting,the more fober arid judicious, 
do, by the various and painful, though fruit- 

lefs, attempts they have made to volatilize falt 

of tartar, confpire in acknowledging it a thing 

highly worth labouring for; nordo Ifor my part 

fee (whateverfome fay to the contrary,and how- 

ever I have indeed found it more difficult, 

Of the pof-than perhaps a slovice in chymiftry would 
aD S think) it fhould be impoffible; for I have 
zing it, More than once, with eafe enough,’ made gold 
it felf volatile, though it be confeffed to be the 
fixedeft body in the world, and confequently 

more fixed than falt of tartar, which in an open 

veffel may be in time made‘to fly, away by.a 
vehement fire. And I have likewife, by an un- 

ufual method, that I have elfewhere delivered, 


nw 
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more than once obtained from a mixture of* 


crude tartar, and two or three mineral bodies, 
good ftore of true volatile falt, which I could 
{ee no juft caufe not to think afforded iby the 
tartar. But I muft confefs this may be rather 


a volatile falt of tartar, than falt (that is alkali): 


of tartar made volatile ; and therefore the prin- 
cipal thing I mention it for, is to fhew you, 
that tartar it felf, by an unufual way of ma- 
nagement, may. be brought to afford an unufual 
kind of falt. But this I can tell you, that an 
ingenious acquaintance of mine, whom not- 
with{tanding my wonted diftrufts of chymifts, 
J durft credit, affirmed to me, that he had 
himfelf feen a true and real Sal tartari yolatile, 
made of alkali of tartar, and had {een ftrange 


things done with it, infomuch that he believed. 


Vou. | 


NATURAL PHILOSOPHY. 


521 


moft of the things, that Henont delivers of if. 
For my, part I'am inclined to think, that falr 
of tartar may be made volatile, (whether in the 
form of a fublimate or a liquor) by more ways 
than one, though not all of them near equally 
good. And whereas one of the beft (if not the 
very beft) of the ways of volatilizing ir, feems 
to doit principally with fpirit of wine, and the 
great difficulty of that way confifts in bringing 
this {pirit to affociate with the falt; I have feen 
falt of tartar of my own brought to that pafs, 
which great Virtuofi have long in vain attempt- 
ed to bring it unto, namely, to flow readily 
upon a red-hot iron, and alfototake fire, and 
burn with a confpicuous flame, befides that 
when it had been dried by a fmart fire, to drive 
away any parts, that did not firmly adhere to it, 
it would yet readily diffolve in high reétified 
fpirit of wine, which you know {alt of tartar will 
not otherwife do; not to mention the change’ 
of its alkalizate tafte, and other leffer alterations: 
but what I can farther fay of this matter, I 
mutt not declare in this place. 

Anp,Pyrophilus, that you may not be,as many 
other Virtuofi, difcouraged from labouring for 
noble menftruums, by the confident perfuafion of 
many, who believe Angelus Sala and Guntherus 
Billychius, (whom Ideny not tohave been learned: 
men, do not take to have been great malters 
of chymical Arcana) fit to determine with au- 7y,9; phere 
thority what can, and what cannot be donemay be o- 
by chymiftry ; left, I fay, you fhould be, by fach *#e 7«n- 
men’s inconfiderate feverity, brought to dee Gen 
{pair of ever feeing any noble menftruum, that; eecy 
1§ not fharp to the tafte, nor of any of the three urinous, or 
peculiar kinds of faline :liquor; (acid, as aqua %*#"**"* 
fortis 5. .urinous, as the {pirits of-blood, urine, 
and other animal fubftances ; nor alcalizate, as 
oil of tartar ger deliquium:) J fhall affure you; 
that to my own knowledge there is in the 
world a kind of menftruum, that confifts of a 
pure cryftalline fubftance, that is made by 
the fire, and as\truly faline as falt of tartar it 
felf; which ftrange falt, though well purified, 
and readily diffoluble, as well:in dephlegmed 
{pirits of wine, as common water, and thoush 
it be totally, volatile (whence you may euefs of 
how faline a nature it is) and alfo be either 
way reducible to a noble menftruum, does re- 
ally tafte fweet ; I mean not in the chymical 
fenfe, by want of fournefs, (as when they fay, 
that the calces of corroded and precipitated 
things are dulcified by frequent ablutions) bur 
by a pofitive {weetnefs. And whereas the vul- yo» thefe 
gar faline menftruums, (which alone feem\ fo fevers! aif 
have been known to Sala ‘and Billychias) are#’”” 
fo {pecificated, if I may fo. exprefSit, thar what 27°” 
an acid menftruum diffolves, an alcalizate or and wat 
an urinous will precipitate, & ¢ conver/o 5 and 4” aid 
whichfoever you choofe of thefé three forts rum 
of menftruums, one of the other two Alla oer 
arm and deftroy it; I have foimd by ‘ttialS or alkali- 
not only that a red tincture.of: Blafs of anti-%#¢ 44 
mony,i being» drawn with a menftruum, that?”*“!""* 
was but a degree to this liquor, I could “hot 
precipitate it like our commen: tinctures, ei- 
ther with fpirit of urine, or -an alcalizate folu- 
tion. But that (which is far more confidera- 
ble) though it would réadily mix with’ acid 

6R fpirits, 
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Of « men- {pirits, as oil of vitriol, with volatile and uri- 

firwwn Like nous fpirits, as fpirits of urine it felf, and with 

és all thefe-yealizate folutions ; yet would neither -of thefe 
three make any ebullition at all with-it, or 
{feem to work at all upon it, But of fuch mat- 
ters, no more at prefent. 
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7 OU will perhaps expect, Pyrophilus, that 
treating of the advantages, that may ac- 
crue to the therapeutical part of phyfick, from 

fey atte a more accurate knowledge of natural philo~ 
‘Tolees) 4 fophy, I fhould tell you with the chymitt, 
capable of that chymiftry it, felf, and much more phyfi- 
aferaing 4 ology in its full extent, is not only capable of 
better me iMproving the pharmaceutical part or prepara- 
thodus tions for remedies, (for that we confeffed al- 
medendi. ready ;) but alfo ofaffording usa new and much 
better methodus medendi, or fkill of ufing the 

helps, that nature or art hath provided againft 

difeafes. And indeed the phyfician’s art is fo 
difficult, and a man muft know fo many 

things, to be, though not tolerably, yet. per- 

fectly fkilled in it, that it may, without dif- 
paragement to phyficians, be thought yet ca- 

pable of being improved, if not of being re- 

formed. Hippocrates begins his aphorifms with 

a complaint, that life is fhort, but art long, 

And Paracelfus himfelf, though he fay after 

his boafting manner, Ars eff longa, vita bre- 

Vis, Ubi autem donum jfinis (as‘he fpeaks) éf, 

tbi ars ef brevis, vita verum longa, fi arti confe- 

ratur: * Art 1s long, life is fhort. But where 

‘ the end is by gift, there artis fhort, and 

‘ man’s life long, if it be compared to art.’ 

Yet expounding the fame words alittle above, 

he faith, Ltaque Hippocrates meritd de eo con- 
queritur: nam &S affeclis ipfius idem accidit: 

ars medica confiftit in philofophia, aftronomia, 
alchymia, §S phyfica; merito igitur dici poteft 

artem effe longam. Multum enim requiritur tem- 

ports,ad quatuor has columnas medicine difcendas 

& perfcrutandas. * Therefore Hippocrates had 

* reafon to make the complaint, for it even 

‘ happened to his followers according to his 

‘ words, The art of medicine confifts in 

* philofophy, aftronomy, chymiftry, and phy- 

* ficks ; and therefore it may truly be faid, that 

‘ the art islong: for there is much time re- 

* quired, thoroughly to learn and fearch thefe 
Lib. 2. c.¢ four pillars of medicine.’ Celfus, who hath 
e been ftyled Hippocrates Latinorum, doth more 
than once call phyfick a conjectural art, as 
particularly in that place, where he faith, Ef? 

enim bec ars conjetiuralis, neque refpondet ei 
plerumque non folum conjeétura, fed etiam expe- 

rientia : * Kor this art is conjectural, and not 

© only conjecture, but experience it felf doth 

* not always anfwer.’ And well might thefe 

great men acknowledge their art to be difficult, 

in prafat. fince the two inftruments (as Galen calls them) 
lib. t. of finding arts, being judgment and experi- 
ence, Hippocrates gives this charaéter of them; 

n dt meron Parzen, n dt xpiCis xaAsmn* ¢ Expe- 

“ perience is uncertain and fallacious, judg- 

* ment is difficult to be made.’ And that 
experience may be uncertain without the theory 

of phyfick, he, that fo much builds upon ex- 
periments, Parace//us himfelf, feems to confefs ; 


That chy- 
mmifiry it 


The USEFULNESS of 


Part II. 
where expounding the words of Hippocrates, 

he faith, foc modo fe habuit medicina in princi 

pio; ut nullam theoriam habuerit, fed folum ex- 
perientiam hoe laxare, hoc conftipare, quomodo 
autem &S cur, idignoratum fuit: ideo unus fal- 
vatus eft, alter perditus, nunc autem, €Fc.’ * And 

* this was the fafhion of medicine in the begin- 

‘ ning, that it had no theory, orily experience, 

‘ that fuch a thing was laxative, fuch a thing 

‘ aftringent: but how, or why- they were fo; 

‘ that was not-found out; and therefore one 

‘ was healed, another perifh’d : but now, €¥c.’ 

And concerning the critical part of phyfick (to 
allude to Hippocrates’s expreffion) Galen, who 
exercifed his reafon fo much about it, tells us 

that, per rationem judicium haudquaquam facile ty Com. 
extfiit, fed, ft quid aliud, maximam habet diffi-mentar. 
cultatem: * By reafon it is not eafy in a difeafe Aphorif- 
‘ to give judgment, but it is as difficult as any’ 

‘ thing imaginable.’ And to affirm the diffi-- 
culty of finding the beft way of imploying rea- 

fon to the cure of difeafes, not only by the au- 
thority of Galen, but his arguments ; let me in- 

form you, that dfter having told us,-how diffi- 

cult a thing, and how rarely to be found is 

that reafon, which confiders, and determines 
what on every occafion is to be done, Negue 

enim (adds he) fi veritas effet inventu facilis, tot 

ac tanti viri inea querenda occudati,in tam con- 
ivarias fettas fuiffent unquam difpertiti: * For 

‘ if the truth were eafy-to be found, fo many 

© and fo excellent men, as have made it their 

‘ bufinefs to find it, had never been divided 

‘ into fo many feéts and opinions.’ And Pa- 
racelfus, whatever he often elfewhere boaftingly 
affirmeth of himfelf, yet handfomely enough 

both expreffeth ‘and confeffeth the difficulty of 
being a good phyfician, in one of his Prefaces 

to the Students of Phyfick ; where he fays,Paracelfis 
Non titulus, non eloquentia, non linguarum pe-in his Pre- 
ritia, nec multorum librorum lettio (ett hed pee a his 
non parum exornant) in medico confideranda, chi. 
fed fumma rerum ac myfteriorum cognitio, qua rurgia mi- 
una facile aliorum omnium vices agit. Rhe-nor. 
toris quidém eft déferté poffe logut ac perfua- 
dere, atque judicem in fuam fententiam trobere. 
Medici autem effetiuum genera, caufas ac cop- 
wribudla novifje, &F iis infuper fagacitate ac in- 
duftria pharmaca applicare, atque pro cujufii- 

bet ingenio ac ratione vel cunéfis mederi: * It 

‘ is not a title, nor eloquence, nor {kill in 

* the tongues, nor the reading of many books 

* (though thefe are ornaments) which are to be 

© confidered in a phyfician ; but a prime know- 

‘ ledge of matters and myfteries, which alone 

‘ may ftand in the ftead of all the reft. It is 

* the part of a rhetorician to fpeak eloquently, 

* to be able to perfuade, and to draw the judge 

‘to his own party. Itis the part of a phy- 
 fician to know the feveral forts of difeafes, 

‘ their caufes and fymptoms, and then with 

* fkill and induftry to apply medicines and 

* to make cures of them all, according to their 

‘ feveral natures and fafhions.? But though, 
Pyrophilus, after the acknowledgments made 

by fuch great men of the almoft infupera- 

ble difficulty of their art, you would perhaps 
think it no great prefumption, if a man fhould 
attempt to innovate in any part of it, and con- 
fequently 
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dequently event in the methodus medendi: yet, 
Pyrophilus, 1am much too young, too un- 
learned, and too unexperienced, to dare to be 
dogmatical in a matter of fo great moment. 
And the phyficians are a fort of men, to whofe 
learned writings on almoft all fubjects, the 
commonwealth of learning is fo much behdlden, 
that I would not willingly diffent from them, 
about thofe notions in their own profeffion, 
wherein they feem generally to agree ; and do 
very muth difapprove the indifcreet practice of 
our common Chymifts and Helmontians, that 
bitterly and indifcriminately rail at the metha- 
difts, inftead of candidly acquicfcipg in thofe 
manifeft truths, their obfervations have en- 
riched us with, and civilly and modeftly fhew- 
ing them their errors, where they have been 
mniftaken. And yet, Pyropbilus, {ince divers 
et the eminenteft methodifts themfelves have 
more than once ingenioufly acknowledged to 
me, and ferioufly deplored with me, in the 
compleatnefs of their art, (which perhaps made 
that learned prince, the late king, teli them, 
that they were at beft but good gueffers;) and 
{ince about divers particular difeafes we have 
obferved, the method of fome of the moft re- 
puted doftors of England (which yet, I think, 
is as well ftored with learned men of that pro- 
feflion, asany part of Europe) not only differ- 
ing, but repugnant to each other; 1 juppofe 
we may, without diftefpect to their profeffion, 
diffent from the moft of them about thofe cafes, 
about which they are redueed to difagree fo 
much among themfelves. And it would be 
worth an impartial difquificion, whether, fince 
Infances to the metbadus medendi ought to be grounded on, 
prove, thatand accommodated to, the dottrine of difeafes, 
se wit! the mew anatomical difcoveries formerly men- 
aba ’’ tioned, and others not yet publifhed, do not, by 
dies may ‘mnovating, divers things in pathology, require 
éiter and fome alterations and amendments in the me- 
make th: thodus medendi ? But in this particular, I dare 
sides al yet affirm nothing; and therefore fhall proceed 
compendi- to obferve to you, that the unufual efficacies 
ous, in she @f new remedies may prabably make the me- 
King’s evil. hod of caring more compendious, becaufe (as 
I lately alfo intimated) one mesicine may be 
fo richly qualified, as to anfwer feveral inten- 
tions, which, in the common way, require di- 
verfity of helps and remedies. Thus, for in- 
{tance; in the cure of the king’s-evil ; by the re- 
ceived method, the phyfician muft propofe to 
himéelf feveral {copes ({uited to feveral indica- 
tions) and profecute them fucceffively with di- 
itinét and appropriated remedies. But I have 
(as I formerly alfo told you to another pur- 
‘pofe) known a fingle fpecifick {imple, (namely, 
Paronychia folio rutaceo) given only in {mall 
beer, in not very many days, without any fen- 
ible evacuation, wafte the peccant humour, 
appeafe the pains (which before were yery 
great) and difcufs the unbroken tumours, and 
heal the broken ones. Thus, according to 
the known method, the great remedy in pleu- 
rifies is copious blood-letting, which is ftrictly 
prefcribed, even to aged perfons and teeming 
women, by the famoufeft of our practitioners ; 
and, Iconfefs, not irrationally where the phy- 
fician is furnifh’d but with vulgar remedies: 
I 


NATURAL PHILOSOPHY. 


and yet by fome-Helmontian medicines, we 
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have known pleurifies cured even in young P/eurifier. 


men, without phlebotemy, and our {elves, 
fome while fince, made a fuccefsful trial of thar 
nature in a young gentleman not unknown to 
you: which I mention nor, with Helmont, to 
reject, or fo much as to difparage phlebotomy 
in this difeafe, (far fo it he moderate and fea- 
fonable, experience fhews it frequently proves 
ufeful) nor, as if we had obferved all He/mont’s 
boaited remedies (though for the moft part 
good ones) to be conftantly fuccefsful; but to 
give you an inftance of the truth of what I 
was faying before, that new and mofe generous 


remedies may fo far alter the received methodus In the 
medendi, as to make divers of its prefcriptions ”/ckers. 


unneceffary. Of this truths Pyrophilus, another 
inftance might be afforded by the rickets, a 
new and abftrufe difeafe, at leaft as is fuppofed; 
and fometimes fo ftubborn, that one of the 
famoufett phyficians in Europe; (whom I think 
I need not name) hath not been able of late 
to cure it in feveral of his own children, And 
yet, I fuppofe, you may have heard that ex- 
cellent perfon, your mother, feveral times men- 
tion her having performed divets cures ({ome 
of chem improbable enough} of this difeafe, 
barely by that flight preparation of colcothar, 
lately tanght.you, and prefented her by us:; 
and by which (we having made and -diftribu- 
ted, at ber defire, a confiderable quantity of it) 
feveral other perfons have freed children from 
that disfiguring ficknefs: of which, but few 
months fince, your little confin D. being almoft 
paft hope, was a while Gnce broyghe out of 
danger, by God’s bleffing upon fome of the 
fame remedy, wherewith we prefented her mo- 
ther, together with our perfuafions to try it in 
her own child, as the had fuccefsfully done on 
the children of divers others. And yet this 
remedy (to add\that upon the by; in fayour 
of famething to be faid anon) works almoft 
infenfibly, fave that in many bodies it 4s, efjpe- 
cially at ficft, diaphoretick. And this property 
of that remedy.minds me to add, that it would. 
not be amifs for phyfictans, to confider; whe- 
ther or no (however, \bleeding, purging, vo- 
miting, iffues, glyfters, {carifications, and thofe 
other painful ways of evacuation, be not; how- 
ever chymifts are too bitterly and undeferyedly 
wont to reject them, to be altogether con- 
demned and Jaid afide, yet) there may not ut 
fame particular difeafes and bodies be found 
more gentle, and yet effectyal ways, of difcharg- 
ing nature of that which offends her, than thofe 
painful and debilitating onés, which we have 
mentioned, (without the yfe of one of the chief 
of which, namely, phlebatomy, we fee that 
almoft all kinds of difeafes,are cured in“chil- 
dren.) The contributing, torender the ways 
of cure lefs painful and ,waakening, .would 


gratify fo great, a part of thofe, who may need. 


phyfick, thacI hope, you will ecafily pardon 
my {pending fome pages to that purpofe. , 
confider then, that oftentimes, the peccant mat 
ter, though very offenfive by its qualities, is 
much leffer than is fuppofed, in quantity, and 
might, if we were but matters. of {pecifick re- 
medies, either be breathed out by infenfible 
: tranfpiration, 
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tranfpitation, or carried off by fweat or urine, 
without tormenting or weakening the pa- 
tient, by thofe other copious evacuations of 
erofier matter, which are always troublefome 
and painful enough, though not always effen- 

‘ tial. Nay, that even in chirurgery 1t felf, if 
thofe, that practife it, were as knowing as nature 
has been bountiful, there would not be fo often 
a necefflity, as it is commonly fuppofed there 
is, of mutilating or tormenting the patient to 
recover him, you cannot doubt, unlefs you will 
deny what Gulielmus Pio affirms, upon -his own 
obfervation, of the cures done by the illiterate 
Indian empiricks. The paffage you have feen 
already 5 but to it he adds fo notable and in- 
genious an acknowledgment, that I cannot but 
honour him for it, and be willing to make 
way for the credibility of a good part of what 
we are hereafter to deliver, in this difcourfe, 
by premifing it: Jmmo (continues he) ex venena- 
torum fungorum. aliorumque toxicorum éfu, folo 
potu infufi recentis radicis faborandi in infants 
a letho vindicatos, me alii{que Galent. nepotibus 
haudparum pudore fuffufis, poft tot alexipharma- 
corum €F theriacalitim antidotalium irritos cona- 
tus. Ita ut poftea ejufmodi collegas barbaros fub- 
inde mibi adjungi paffus fim, non adeo quidem 
noftratium valetudinem ad tatiumarteriarum mo- 
derari,quam dittis mods confiliis copiam prebere 

folitos.. * Nay, 1 faw divers, as it were in an 

© inftant, redeemed from death, who had 

‘ been poifoned by the eating of venomous 

‘ mufhrooms and other unwholefome things, 
only by drinking a recent infufion of the root 
| Jaborand, whilft my felf and other of Ga/en’s 
difciples blufh’d to fee the ineffectual. endea- 
vours of all our alexipharmaca, treacles, and 
other antidotes: fo that afterwards I fuffered 
my felf to be joined in confultation with thofe 
barbarous collegues, not fo much to be arbi- 
ters of the condition of our men by their 
pulfe, as to give their affiftance and counfel 
in the forementioned way, vz. the pre- 

‘ {cribing of proper medicines.’ ‘Thus far he: 

which premifed, let us proceed to confider, 

more particularly, fome of the lefs painful ways 
of freeing men from difeafes. 


GeB AIP: «Xz 
That great "bee great cures may be done by bare 


cures may outward applications, you will fcarce 
be donety deny, if you difbelieve not the relations, 
ee ee which are made us, by learned men, concern- 
wernt ing the efficacy of the lapis nepbriticus only, 
ea bound upon eae a a Si eu, 
cus Berni- that of the left hand) againft that orn an 
pitas anomalous difeafe the ftone: and that, which 
Erneftus gives the more credit to thefe relations, is, that 
Burgravi- hot only the judicious * Anfélmus Boétius de 
pao x eee See 2 prize it, but the are Mees 

. profefieth himfelf not to write by hearfay o 
ee: the great virtues of this Indian ftone, but to 
ence, befides have made trial of it himfelf upon perfons of 
oy "Ys very high quality. And that which ts related 
mend it in DY t Monardes is much lefs ftrange, than thofe 
general almoftincredible things, which are with many 
PErnis. 
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circumftances delivered of that ftene, by the 
learned chymift || Untzerus. And although it 
muft be acknowledged, that fome ftones, that 
go under the name, have been ineffectually 
applied in nephritick diftempers, yet the acct 
rate Febannes de Laet himfelf furnifheth us 
with an anfwer to that objection, mforming, 
us, that many of thofe nephritick ftones (which 
differ much in colour, though the beit are 
wont to be greenifh) although not at all coun- 
terfeited, or fophifticated, are of little or no 
virtue. But that yet there are fome others of 
them, which can fcarce be diftinonifhed from 
the former, but by trial upon nephritick per- 
fons, which are of wonderful efficacy; as he 
himfelf hath more than once tried in his own 
wife. Garcias ab Orto (Lib. 1. cap. 63.) men- 
tions aftone, found in Balayat called Alaqueca; 
of which he tells us, that though it be cheap, 
Flujus tamen virtus (to ufe his own words) re- 
liquarum gemmarum facultates exuperat, quippe 
qui fanguinem undiquaque fluentem illico fiftat. 
‘ The virtue of this. {tone is much above thar 
‘ of any other gems; for it ftops the flux of 
© the blood in any part.’ Monandes (cap. 35.) 
relates the great virtues of a ftone againit hy- 
{terical fuffocations, and concludes, Cum utert 
jfuffocationem imminentem prafentiunt, adbivito 
lapide fubito levantur, &9 fi eum perpetuo geftant 
(hyfterict) nunquam fimili morbo corripiuntuur, 
exempla bujufmodi faciunt, ut his rebus fidem ad- 
hibeam. *.When the women perceive a fit 
* of the mother coming upon them, by apply- 
* ing this ftone they are immediately eafed 5 
‘ and if they always wear it, they: are never 
* troubled with thofe fits more.:> Of this they 
‘ make faith, by many inftances.’ The fame 
author, in the next chapter, treating of the 
lapis fanguinaris, or blood-ftone, found in 
new Spain, (having told us, that the Indians 
do moft confidently believe, that if the flefh 
of any bleeding part be touched with this ftone, 
the bleeding will thereby be ftanched) adds 
this memorable obfervation of his own; /zdi- 
mus nonnulios hemorrhoidum fluxu affittios reme- 
dium fenfiffe, annulos ex hoc lapide confectos in 
digito continue geftando, nec non {S menflruum 
flunum fifi. © We have feen fome, that were 
“ troubled with the flux of the hemorrhoids, 
* who found remedy by wearing rings made of 
“ that ftone continually on their fingers, and 
‘ the monthly flux is ftaid by the fame way.’ 
And of the formerly mentioned /apzs porcinus, 
the experienced Bontius (having mentioned. 
how the Indians give the wine, wherein it hath 
been fteeped, agianft the difeafe called Cholera; 
which is as much, and as juftly feared, by the 
ilanders of Fava, as the plagueis in Holland) 
adds this memorable paffage: Pregnantibus 
tamen-bic lapis non bene dgtur; nam aborium 
provocare adeo certum oft, femina Malaice mibi 
retulerint, ut fi quando menfirua corum purgatio 
non bene procedat, fi faltem bunc lapidem manu 
geftent, juvamentum fe inde fentire. * This ftone 
¢ is not proper for thofe,who are with child, for 
© it is fo fure to caufe abortion, that the women 
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© of Malaica told me, that if at any time their 

* monthly evacuations were obftructed, that if 

* they only carried this ftonein their hands, they 

‘ found remedy thereby.” And the relations, 

Pyropbilus, that I may in another place prefent 

you with, concerning the wonderful ftone, 

formerly mentioned, with which your grand- 

father performed fuch eminent cures, (particu- 

larly of the ftone, in the Lord of Falkland, 

then deputy of Ireland, and others, to whofe 

backs it was applied) will, I fuppofe, make 

you the more readily give credit to the rela- 

tions of the authors we have newly mentioned. 

Helm. de ‘Nhat Monardes mentions of the virtue of the 

fer. c.2. lapis fanguinaris, to cure hemorrhoidal fluxes, 

puts me in mind of a yet much ftranger thing, 

which He/mont affirms ; namely, that he could 

make a metal, of which if a ring were worn, 

the pain of the hemorrhoids would be taken 

away, in the little time requifite to recite the 

Lord’s prayer; and within twenty four hours 

the hemorrhoids themfelves, as well internal 

as external, how protuberant foever, would 

vanifh, and the reftagnant blood would (as 

he fpeaks) be received again into favour, and 

be reftored toa good condition. The fame 

ring he alfo commends in the fuffocation and 

irregular motion of the womb, and divers other 

difeafes: but if Paracelfus be in any cafe to be 

credited in an unlikely matter, we may think, by 

hisvery folemn proteftations, thathe {peaks upon 

his own experience, that he had a ring made of 

a metalline fubftance, by him called eleéfrum, 

(which, by his defcription, feems to be a mix- 

ture of all the metals joined together under cer- 

‘Paracel tain conftellations) which was of a far greater 

in Anchi- virtue than this of Heinont; for, Hoc loco (fays 

aox. Magic. . 7 ‘ 

ib. he) non poffum non indicare admirandas quafdam 

vires virtute/que electri noftri, quas fieri bis nof- 

tris oculis videmus, adeoque cum bona veritatis 

confctentia proferre attefarique poffumus. Vidi- 

mus enim bujus generis annulos, quos qui induit, 

hune nec fpoafmus convulfit, nec paralyfis corri- 

puit, nec dolor ullus torfit, fimiliter nec apoplex- 

ia, nec epilepfia invafit. Et fi annulus bujuf- 

modi epileptici digito annulari, etiam in parox- 

yimo faeviffime, incertus fuit, remittente illico 

paroxyfmo, ager a lapfu illico refurrexit, Sc. 

$ In this place I cannot but relate the admira- 

© ble virtues of our electrum, which I have ob- 

¢ ferved with my own eyes, and therefore can 

‘ atteft with a good confcience. For we faw 

* rings of it, which he that wore neither felt 

© cramp, nor palfy, nor other pain. He was 

* fubjeCt to mo fits of apoplexy, nor epilepfy, 

* infomuch that if one of thefe rings were put 

‘‘upon the ring-finger of a perfon actually in 

‘ any vehement fit of the falling ficknefs, that 

beer ¢ fit would immediately affuage, and the per- 

chirarg. p. * {0n as foon come to himfelf’ But to take 

1. @ 15. notice of fome other outward remedies. To 

The cures of OUF prefent theme belongs that noble cure, per- 

the dropfy formed by the famous and experienced Faéri- 

and feir- cius ab Aquapendente; who tells us, that he 

fied Hen'> cured a man of a feirrbus lienis, anda dropfy, 
y the ex- ‘ ‘ 

sernal ap- by the long ufe of fponges; moiftened with com- 

plication of mon lime-water, and then expreffed and worn 

Sponges dipt pon the fpteen; notwithftanding the mufcles 

deg of = a aa and all the ether parts, that 

ox. I. 
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lic betwixt the applied Iponge and the part af- 

fected. Andtothis we mayadd the ftrangecures 
méntioned by Kircherus, and confirmed to 

me by a learned eye-witnefs, to be frequently 
performed, of very dangerous difeafes, in that 

cave near Rome, where the patient being ex- Of tr.mze 
pofed ftark naked, and tied hand and foot up- Ares per 
on beds of ftraw; and being by the fulphure--Rome jn. 
Ous vapour of the place, and fometimes their t4¢ ferpen- 
own fear, caft into a {weat, are licked well by fine grort.t. 
a great number of peculiar kind of ferpents 

that inhabit that grotca. Moreover, we of- 
tentimes fee agues cured by amulets and a ppli- 

cations to the wrifts, and I mytelf was, about 

two years fince, ftrangely cured of a violent 
quotidian, whichall the wonted method of 
phyfick had not fo much abated, by applying 

to my wrifts a mixture of two handfuls of 
bay-falt, two handfuls of the frefheft Englith 

hops, and a quarter ofa pound of blue currants, 

very diligently beaten intoa brittle mafs, with- 

out the addition of any thing moift, and fo 

{pread upon linen cloth, and tied about the 

wrifts, And with the fame remedies (which 

yet we have obferved fometimes to fail) have 

divers others bzen cured, both of quotidian 

and tertian agues: nay, an eminent phyfician 

gave me, lately, thanks, for the great effects 

he had found of it, even in continual fevers, 

Awo here, Pyropbilus, I thall not {cruple to of the ope-- 
acquaint you with my having ‘fometimes ratios of 
wifhed, that phyficians had been a little more/“? ee , 
curious to make obfervations and trials of the . aa: 
diftin&t operations of various bodies outwardly filver, and 
applied. For I confider, that, in fome of them, *s¢co ex: 
the fubtile corpufcles, (which feem to infinuate*””#/9 #- 
themfelves into the pores of the body, and in-?” 
to the mafs of blood, with little or no altera- 
tion) have much the like operations with the 
body, whence they exhale, taken in at the 
mouth. As we fee in fome preparations of ful- 
phur, which have like vertues, inwardly given, 
and outwardly applied; and more manifeftly 
in Cantharides, which I have found, by exter- 
nal application, to work ftrangely upon the 
bladder, as that they excoriated it when taken 
into .the body; and yet more manifeftly in 
quick-filver, which by inunétion may be made 
as well to falivate, as if it were fwallowed 
down. And an eminent phyfician lately com- 
plained to me, that wafhing a child’s fcabby 
head with a decoction of tobacco, to kill and 
dry up the fcabs, the boy was made thereby both 
fick and drunk, And learned men affure us, 
that by fome catharticks outwardly applied, 
thofe may be purged, that will not fwallow phy- 
fick, But other medicines there are, which, 
before they get into the mafs of blood, are 
much altered, either in ftraining through the 
flefh and membranes of the body, or in the 
digeftions they pafs through in the ftomach, 
and elfewhere. And thefe may have very dif- 
fering effects, inwardly given, and outwardly 
applied; asin the formerly mentioned inftance 
of hops, currants, and falt, neither any of the 
ingredients inwardly given, nor. the mixture 
hath been (that I know of) noted for any fe- 
brifugal virtues. So likewife turpentine and 
foot, that inwardly taken are good for quite 

6S other 
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Infiencesin other dileafes, (as pleurifies, and obftructions 
divers me- of the kidneys) outwardly applied are the main 
shies have gredients of pericardiums, extolled againft 
Uteving agues. And millefolium or yarrow, befides 
eqetts ize the virtues it hath inwardly againft difeafes of 
ray quite other natures, being worn ina little bag 
ee upon the tip of the ftomach, was (as himfelf 
applied. COnfelt to me) the fecret againft agues, of a 
; great lord, who was very curious ot receipts, 
and would fometimes purchafe them atvery high 
rates. And a very famous phyfician of my ac- 
quaintance did fince inform me, that he had 
uled it with ftrange fuecefs. I know alfo a very 
happy phyfician, who affures me, that he hath 
very often cured, both in himfelf and others, 
the chilblains, when they come to be broken, 
by barely ftrowing on the fore parts the fine 
powder of quinces thinly fliced and dried. And 
who kknows, what unexpected operations divers 
other bodies may have, when outwardly appli- 
ed, if various trials of that nature were fkilfully 
made; efpecially fince we fee, that (for rea- 
fons elfewhere to be confidered) fome bodies 
feem to have quite contrary operations, when 
outwardly applied and inwardly taken? For 
we fee, that fpirit of wine does, in feveral cafes, 
allay the inflammation of the external parts, 
which given inwardly would quickly inflame 
the body. And our often commended Pifa, 
{peaking of a choice remedy for thofe diftempers 
of the eyes, that ufed to trouble men in Brafi, 
adds, Idem quoque praeftat maniphera, ex radice 
mandiboca, que licet pota venenofa habeatur (as 
we formerly noted out of his and other teftimo- 
nies) oculis tamen prodef, vifumque emendat. 
And if the fimples, to be outwardly applied, 
be fkilfully prepared, that may much vary and 
improve their operations. As we fee, that vi- 
triol, which is made of copper, or iron cor- 
roded by, and coagulated with acid falts, hath 
outwardly divers virtues, whicl: crude copper 
has not either outwardly or inwardly. And 
gold diffolved in aqua regis, and precipitated 
with oil of tartar, is inwardly, as far as I can 
oe .,aulcover, gently purgative ; yet the fame au- 
divers pre-rum fulminans being calcined with twice or 
parations thrice its weight of flowers of brimftone, tilt 
o geld. — the flores be burnt away, is known to be much 
commended by chymifts, and others, for a 
diaphoretick, But though, as toany outward 
virtues of the fame powder, phyficians and 
chymifts are wont to be filent, yet probably it 
may have very great ones, as well as quite dif- 
fering from thofe it has, being taken at the 
noe. Mouth. For I know a perfon, that being 
ment made grievoufly tormented with exulcerated hemor- 
of rum rhoids, avery expert chymift of my acquain- 
Pea aarie knowing what elfe to do, applied 
for the he.tance, not knowmg whi » app 
morrhoids tO the part affected an ointment confifting on- 
and vene- ly of aurum fulminans, prepared and fixed by a 
real cers. Nioht and familiar way (which you may com- 
4mand) and made up with a little oil of fweet 
almonds intoa requifite confiftence ; and though 
prefently, upon the application of the remedy, 
' the pain for a quarter of an hour hugely increaf- 
ed, yet foon after it abated, and the hemor- 
rhoids the next day were clofed, and the day 
aiter went away; nor has the patient ever fince 
(that is, for fome years) been troubled with 
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any thing of relapfe. Add the fame phyfician 
aflures me, that with the like remedy he has 
found a ftrange effect in venereal ulcers. And 
perhaps to this may be referred what has been 
found by fome friends of mine, that phlegm 
of vitriol, and faccharum Saturni, which not 
only inwardly given are faid much to cool the 
blood, but outwardly applied are good for 
burns and hot humours, do yet potently dif- 
cufs cold tumours, But left you fthould fay, 
that this diverfity may proceed (at leaft in part) 
from the corpuicles of differing natures, that 
may be imaginédin the forementioned medi- 
cines; I fhall return to what I was difcourfing 
of before, and take notice of the efficacy of 
fome other external remedies. 

[Since the beginning of this effay, I faw the care of 
a lufty and very {prightful boy, child to a fa- 4 perjon 
mous chymical writer, who, as his father af- ‘ibiserd 
fured me and others, being by fome enemies of fae ad 
this phyfician’s, whien he was yet aninfant, fo pended 
bewitched, that lie conftantly lay in a miferable ™ineral. 
torment, and {till refufing the breaft, was re- 
duced, by pain and want of food, toa defperate 
condition, the experienced relater of. the ftory 
remembering, that He/mont attributed to the e- 
lettrum minerale immaturum Paracelfi the virtue 
of relieving thofe, whofe diftempers come from 
witchcraft, did, according to Helmont’s prefcrip- 
tion, hang apiece of this noble mineral about 
the infant’s neck, fo that it might touch the ti 
of the ftomach; whereupon prefently the child, 
that could not reft in I know not how many 
days and nights before, fell for a while afleep, 
and waking well, cryed for the teat, which he 
greedily fuckt, from thenceforth haftily reco- 
vering, to the great wonder, both of his parents, 
and feveral others, that were aftonifhed atfo great 
and quick a changé. And though I am not 
forward, to impute all thofe difeafes to witch- 
craft, which even learned men father upon it; 
yet itis confiderable in our prefent cafe, that 
whatfoever were the caufe of the difeafe, the 
diftemper was very great and almoft hopelefs, 
and the cure fuddenly performed by an out- 
ward application, and that of a mineral; in 
which compacted fort of bodies, the finer parts 
are thought to be more locked up.] : 

Amonc the proofs of the efficacy of ap- The powes 
pended remedies, we muft not pretermit the 4 jaf 
memorable examples, that are delivered by the” "7 
judicious Boetius de Boot, concerning the vir-‘b/ood, 
tues of that fort of jafper, which is blood-red 
throughout the whole body of the ftone, not 
being mingled with any colour: Téefari poffum De Lapid: 
(fays he) me, qui alias lapidibus €P gemmis tantas & Gem. 
vires, quantas vulgus folet, non tribuo, credibile se i 
vix, de jafpidis viribus, obfervaffe, Nam cum 
ancilla fluxu menftruorum ita labor affet per aliquos 
dies, ut nullo modo fifti poffet, jafpidem rubram 
impolitam {F rudem femori alligari jufi. Alius 
(tn eadem domo) cum in pede vulneratus effet, 
nec fanguinis fluxus cobiberi poffet, admoto lapide, 
extemplo impeditus fuit, licet vulnus non tegere 
tur. To thefe he adjoins a much more me- 
morable example, of a maid he cured at Prague, 
who had been for fix years fick of an hemor- 
thagy fo vehement, that there f{carce ever paft 
a week, in which fhe did not feveral times 

bleed, 
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bleed, neither could fhe be relieved by any re- 
medies, though fhe had long ufed them, till 
fhe was quite tired with them: wherefore our 
author fetting them fide, lent her a jafper, cf 
whofe virtue in. fuch cafes he had made good 
trial, to hang about her neck, which when fhe 
did, the flux of blood prefently cealed, and fhe 
afterwards, for curiofity fake, oftentimes laying 
afide the ftone, and, as often as fhe needed it, 
applying itagain, obferved, that whereas the 
Hux of blood did not prefently return upon the 
abfence of the jafper, but after divers weeks, 
yet upon the hanging it on again it would pre- 
tently be ftopt ; fo that fhe could not afcribe the 
relief to any thing but the ftone, by which our 
author tells, that at length fhe was quite cured. 
And fpeaking of the praifes given by others to 
green jafper fpeckled with red, he concludes, 
Sed ego, quod multoiies expertus fum, refero. 
But amongft the operations of outwardly ap- 
pended medicines, I have fcarce met with a 
in Obferv ttranger than that, which the experienced Hen- 
Mcd:c. 0- ricus de Heer mentions in the fourteenth of 
Pied rarif’ whofe obfervations which he truly ftiles rare, 
p- 194. : 
The incon-namely, that a woman, who had by an unfkil- 
tinentia u-ful midwife the bladder lacerated, and thereby 
ine “been fubject to a perpetual incontinentia urinz, 
oe ed and had been reduced conftantly to wear a filver 
toad burnt pipe, was perfectly helped, by wearing, asa 
alive, and gipfy had taught her, a little bag hung about 
ring abett her neck, containing the powder made of a 
the neck, NE : : 
live toad, burnt ina new pot. Which relation 
I the rather mention, not only becaufe the au- 
thor having tried the remedy upon a merchant; 
to whom an unfkilful lichotomift had left the 
like difeafe, found it prefently to fucceed; but 
becaufe having been very defirous to have fur- 
ther trial made of fo odd a remedy, by a curi- 
éus phyfician, he lately gave me this account 
of it, that though in one or two it had failed, 
yet having given fome of the powder to an 
exquifite perfon, known to us both, he affured 
him it had fucceeded ih two or three. (And the 
difeafe is too unfrequent, to give occafion to 
Efetts have the remedy often tried.) And the phyfi- 
ajcribed #@ cian adds, that one of thofe patients tells him 
shail (the phyfician) that though her infirmity were 
appenfa occafioned by a Jaceratio vefica, yet the reme- 
dy helps her, as long as fhe wears it about her, 
in cafe fhe renew the powder, when the vir- 
tue of it begins to decay; but that (which is 
remarkable to our prefent purpofe) if fhe leaves 
it off a while, fhe finds the difcafe return. The 
fame Henricus ab Heer, among his frefhly 
commended obfervations, has another of a little 
lady, whom he concludes to have been caft n+ 
to the ftrange and terrible diftemper, which he 
there particularly records, by witchcraft. Up- 
on fo fevere an examination of the fymptoms 
made by himfelf, in his own houfe, that if, not- 
withftanding his folemn profeffions of veracity 
he mif-relate them not, I cannot but wonder 
he fhould confidently impute fo prodigious a 
difeafe to fome fupernatural caufe, But though 
the obfervation, with its various circumftances, 
be very well worth your perufing; yet that, 
for which I here take notice of it, is, what he 
adds about the end of it, concerning his having 
cured her, after he had in defpair of her re- 
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covery fent her back to her parents, by an out: 

ward medicine, namely, an ointment, which 

he found extolled againft pains produced by 
witchcraft, in a Dutch book of Carrichter’s: 
(where alfo I remember I met with it, fet 

down a little differing from what he delivers.) 

Of which wonderful ointment; the ingredient 

that he found fo extremely difficult to procure, 
namely, the mifletoe of hazel, being in Exg- 

land not fo rare, but that I have more than 

once got it, and found, as he intimates, very 

green, and (what he mentions not) extremely 

bitter, I could with, that thofe, that have the 
opportunity, would make trial. For befides 

what Garrichter delivers, and our author re- 

lates of it, a learned phyfician did highly com- 

mend it to the judicious Gregorius Hortus. 

And though if we allow it to cure bewitched 
patients, the virtue, that may be in external re- Helmont 
medies, will be made fo much the more con- ‘ured quar- 
fpicuous; yet fuppofing the difeafes to be,” 4 * 
though ftrange, yet but natural, we cannot!” ”"*" 
but allow, that there may be a wondertul efficacy 

in an outward remedy, fince it was able, only 

by anointing the joints, and thofe pained parts 


-with it, 0 cure a radicated difeaie; attended 


with fuch wonderful and horrid fymptoms. 
And after this it may feem but little, what elfe 
would appear a ftrange thing, which Helmont 3,1 ons: 
affirms of a plaifter he had, wherewith he tells De reér: 
us, that he fafely cured hundreds of quartans, °@P.14- 
even autumnal, without relapfe: elfewhere he 7. a 
faith, that he made his plaifter, (for by the cit- ~~ 
cumt{tances I prefume he means no other,) of a 
few refolving and abfterfive things, and adds, 
that it never failed him, but only that in fat per- Cap. 13. 
fons it fucceeded more flowly. And yet in in fine. 
thefe, and the like ways of curing difeafes, 
though approved, if not alfo commended, by 
eminent phyficians both ancient and modern, 
there is no fenfible evacuation made of peccant 
humours, which perhaps materially remain in 
the body, and may, by the effluvia of thefe ree 
medies, be deprived of their former qualities, 
and made fo far obfequious to nature, that fhe 
is able, if need be, to eafe her felf of them by 
{weat, urine, or undifcerned tran{piration. 

Anp that the peccant humours remain for 
a while materially in the body (the difeafe fome- 
times being removed) may appear by the cures, 
which we fee now and then performed of agues 
by fudden frights; by which no difcernible 
evacuation is made of humours, though pro- 
bably fome confiderable change be thereby pro- 
duced in the temper of the mafs of blood, or 
in the texture of the morbifick matter (as phy- 
ficians call it ;) as feems probable, both from 
divers other things mentioned here and there 
in this effay, and particularly from the lately 
recited paffage of Hel/mont, where he takes no- 
tice of the rectifying of the peccant, and by 
nature rejected blood; without any fenfible 
evacuation, upon the wearing of his ring. I 
knew a gentleman, a {trong and refolute man, pifafs 
who had beer long a foldier, and attained the «ured by 
higheft fort of mihtary imployments; notwith-J71g""s- 
{tanding which, he was ftrangely fearful of rats, 
and could not endure the fight of them: this 
gentleman having been long troubled with an 
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obftinate quartan, and travelled with it into fe- 
veral countries, without being able to find any 
cure for it, coming at length accidentally and 
fuddenly into a place, where a great rat was in 
a corner, whence he could i fly Hey the 

f entleman, he furioufly leaped upon him (yet 
eon Sea biting him) and thereby putting him 

Ob2rv.48.into a fright, which freed him from the ague, 
that long had importuned him. And the ex- 
perienced Sa/muth tells us, in a pleafant obfer- 
vation, of one, who was cured even of the gout 
by a fright. For this man having his feet and 
hands covered with a poultis, made of turneps, 
flower and milk, and being left in his chair 
in a low room, was, whilft his fervants were 
all gone into the garden, affaulted by a fow, 
who finding the door open, and invited by 
the fmmell of the cataplafm, came to devour it; 
and ftriving to do fo, flung the fick man and 
the chair to the ground, and put him into 
fuch a fright, that our author tells us, that very 
day his pains decreafed, and continued leffening 
by degrees, till at length they wholly left him, 
without ever returning to trouble him again, 
There are divers inftances,; that difcover what 
great changes may be produced in the body, 
without taking in any thing vifibly at the 
mouth. And on the other fide, a good air 
alone doth often, in confumptions and other 
difeafes, perform what hath in vain been ex- 
pected from the ufe of emptying phyfick. It 
were tobe wifhed, that we na rites ov 

, European phyficians, the phyfick books o 
rtchinn hive at China: for though our doctors are 
is inagood much more learned men than theirs, yet pro- 
ae bably their writings and their practice may 
phlebotomy, teach us fomething that 1s new, and fomething 
potions, or making: for our prefent purpofe. For the fa- 

! fies EI mous Jefuit Semedo informs us, that the books 

Pare 1. Of our phyficians having not yet been brought 

chap. 12, to China, they are inftructed in their art by; 

abundance of their own writings; and that 
though in their practice they do not let blood 

(as the learned * Varenius tells us, that neither 

do the Japontan doctors) or fet cupping-glaffes, 

though they ufe no fyrups, nor potions, nor 
any iffues, but are herbalifts, ufing nothing 
but herbs, roots, fruits, feeds, &'c. yet phy- 
fick (to ufe our author’s words) ts zm @ very 
good condition in China, (as Almeida alfo tells 
us, that the phyficians are much efteemed in 
apan ;) and of the fkill of fome of the Chi- 
nefes in that art, he gives us in the fame chapter 
fome confiderable inftances. And though, as 
we faid, it is very likely, that their doctors 
are much inferiour in point of learning to ours; 
yet it is confiderable, that in fo vaft, fo civili- 
zed, and fo populous a country, phyfick can 
be praétifed with reputation, without the ufe 
of thofe evacuations, which are here fo fre- 
quently made im phlebotomy, potions and if- 

fues. Nor fhould we only expeét fome im- 

provement to the therapeutical part of phyfick, 

from the writings of fo ingenious people as the 

Chinefes ; but probably the knowledge of phy- 

ficians might be not inconfiderably increafed, 
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tf men were a little more curious to take no- 

tice of the obfervations and experiments, fug- 

gefted partly by the practice of midwives, bar- 

bers, old women, empiricks, and the reft of 

that illiterate crew, that prefume to meddle 

with phyfick among our felves; and partly 

by the Indians and other barbarous nations, 

without excepting the people of fuch part of 

Europe it felf, where the generality of men are phere 

fo illiterate and poor, as to live without phy- prattiti- 

ficians. For where phyfick is practifed by per- °° ‘i | 

fons, that never ftudied the art of it in'fchools,?/ferace 

or books, many things are wont to be rafhly the /peci- 

done, which, though perhaps prejudicial, or/#s may 

even fatal to thofe, on whom ‘they are tried, peel mre 

may afford very good hints to alearned and  ~ 

judicious obferver: befides, where the practi- 

tioners of phyfick are altogether illiterate, there 

oftentimes fpecificks may be beft met with. 

For fuch perfons being wont, for want of 

fkill in phyfick, and particularly the art of mix- 

ing fimples, and in that of varying their reme- 

dies according to circumiltances, do almott 

wholly rely upon fpecificks; whofe virtues, 

from their practice, may be fometimes better 

gathered, than from that of fkilful phyficians, 

in regard that thofe empiricks (befides that 

they affift not with any fill in the methodus 

medendi the virtues of their remedies) are wont, 

for the reafons newly mentioned, to try ob- 

{tinately, and to the uttermoft, the effects of 

their few fpecificks. And the nature of their 

medicines may be the better known, in regard 

they are not wont to blend them, as learned 

men but too often do, with many other ingre; 

dients, whofe mixture, as we formerly noted, 

either alters their nature, or makes it difficult 

to determine (as Galen himfelf in alike cafe 

eonfeffeth, Nam, ut verum fateamur, bec diffi "ate 

cilis quoque res eft &S rara inventu, cum poft multa Hop com 

remedia adhibita egratanti, quod ex iis in caufa ment. 

fuiffe dicitur, ut melius peju/ve habeat) whether 1-7 Uf- 

the effect be afcribed to what is given for the ine of 

{pecifick, or to fome other of the ingredients, sedge of the 

or to the whole compound as fuch. ‘The ex- medicines 

perienced Bontius, in his excellent little traét 9 4s7barcas 

de Medicina Indorum, doth more than once?!” 

confefs, that it is very undefervedly, that the 

Europeans look upon the Eaft-Indians as Bar- Lib. 2. | 

barians. And even of thofe among them, that Pi!°s: 7- 

are ignorant of other things, he hath this paf- 

fage;, Hinc etiam fit, quod homines ceteris rebus 

idiote tam exaltam bherbarum (9 ftirpium nan- 

cifcantur [cientiam, ut fi vel dotiiffimus Pavius, 

nofiri evi botanicorum princeps, é mortuis refur- 

gens buc veniret, miraretur fe ab bifce bominibus 

barbaris doceri poffe. And Linfchoten in his 

voyages, {peaking of that famous mart of the 

Eajft-Indies, the city of Goa, where the Vice- ”*5* © 

roy and the Archbifhop refided, and he him- >* 

felf lived: Thefe heathenifh phyficians, faith 

he, mentioning thofe of Goa) do not only cure 

their own nations and country-men, but even 

the Portugals alfo; for even the Vice-roy himfelf, 

the archbifhop, and all the monks and friars, 

do put more truft in them than in their own 
country, ° 
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countrymen, whereby they get great ftore of 
money, and are much honoured and efteemed. 
I have not now the leifure to acquaint you with 
what I might alledge, to confirm this truth out 
of the practices of the illiterate natives of fome 
not yet fufficiently civilized part of Ireland, 
and the inhabitants of fome other places, where 
' phyficians have not yet fettled: but I hall 
mind you of the confeffion of Cel//us, where 
Preface, {peaking of phyfick, Hc nufquam (faith he) 
lib. nom eft: fiquidem etiam imperitifime gentes ber- 
bas aliaque prompta in auxilium vulnerum mor- 
borumque noverunt. And I wifh, that other 
learned men would imitate the commendable 
example, not only of Proper Alpinus, who 
wrote atreatife de Medicind /Egyptiorum, and of 
Facobus Bontius, in his Medicina Indorum, but 
of Gulielnus Pifo, who hath lately prefented 
the world with the rude way of curing, ufed 
by the Brafilians themfelves, in his new and 
curious books de Medicina Brafilienfi, in the 
beginning of the fecond of which, he much 
confirms what we have been delivering, in the 
Pifo deMe-enfuing paflage: Quemadmoduin multa in tam 
= ie crafjfa Barbarie cruda vel corrupta arteque hip- 
oC" pocraticd indigna reperiuntur, fit etiam nonpauca 
utiliffima antiquitatem redolentia, que vel erudt- 
tiffimos medicos ad urnas medicine fubjiciunt, ob- 
fervanda occurrunt. Quippe cum multarum 
artium rudimenta vel ab ipfis animantibus brutis 
(quibus benigna mater natura arte infita impri- 
mis curandis morbis deftitui noluit) ad nos redun- 
dare fatendum fit; quis dubitet ab bis mortalibus, 
licet remotiffimis a dogmatica €8 rational: medendi 
arte, non plurima nobilifima at fecreta remedia 
atque antidota, medendi morbos veteribus incogni- 
tos quotidié ad pofteros derivari? quibus paulatim 
ad manum traditis, &9 tandem quafi in fuccum fF 
fanguinem a rationalibus converfis doctorum {cho- 
le €F libri fuperbiunt ? And to this agrees very 
well that grave faying of our experienced Har- 
Georg. Ent. vey, to the very learned Doctor Ent: Nulla gens 
in Epiftol. tam barbara eft, qua non aut fortuito, aut inevi- 
Fa” tabili quadam necefitate coatia, aliquid in ufum 
Harve! de communem adinvenerit, quod nationes alias hu- 
gen ani- maniores latuit, Nor fhould we difdain the 
mits remedies of fuch illiterate people, only becaufe 
of their being unacquainted with our theory 
of phyfick. For though I will not fay, as the 
old empiricks wittily enough did in that paf- 
fage of Celfus, Requirere etiam, ratio idem doceat 
quod experientia, an aliud? Si idem, fupervacuum 
effe, fi aliud, etiam contrarium. But left we 
fhould by too great reliance on the Galenical, 
or other ancient opinions, neglect ufeful reme- 
dies, becaufe prefented by perfons, that ignore 
them, and perhaps too hold opinions contrary 
to them; I fhall leave you to confider, what is 
in the perfon of the fame empirical fect, repre- 
fented by Cei/us, where having fpoken of the 
darknefs of the caufes of things, and the un- 
certainty of the theorems of phyfick: 4c nibil 
iftas cogitationes (faith he) ad medicinam perti- 
nere, eo quoque difct, quod qui diverfa de bis fen- 
ferint, adeandem tamen fanttatem homines per- 
duxerint. Id enim feciffe,quianon ab obfcuris caujis 
neque & naturalibus attionibus, que apud eos di- 
verfe erant; fed ab experimentis, prout cuique 
refpondeant, medendi vias traxerint, ne inter ini- 
Vou. I. 
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tia quidem ab iftis quaftionibus deduttam effe 
medicinam, fed ab experimentis, Sc. For though 
this fentence afcribes too little to reafon, yet 
there is fomething in it, that deferves to be con- 
fidered ; efpecially fince we obferve not, that the 4 compari- 
late anatomical difcoveries of the motions of!” 9 te 
the chyle and lymphatick liquor, by formerly gre of 
unknown ways, in newly detected veffels, hath pi fck 
yet made men cure difeafes much better than »th the 
before. Not that I think, that anatomical and?!” 

athological difcoveries will not, in procefg of 
time (when the bifforia facti fhall be fully and 
indifputably made out, and the theories there- 
by fuggefted, clearly eftablifhed) highly con- 
duce to the improvement of the therapeutical 
part of phyfick ; but yet this obfervation may 
make it the more reafonable to beware of rely- 
ing fo much upon the yet difputable opinions 
of phyficians, as to defpife all practices, though 
ufually fuccefsful, that agree not with them: 
for of fuch our author fpeaks well, In omnibus 
ejufinodi cogitationibns in utramque partem differ: 
poffe, itaque ingenium (FP facundiam vincere: 
morbos autem non eloquentiad fed remediis curari ; 
quae fi quis elinguis ufu difcreta bené norit, bune 
Gliquanto majorem medicum futurum, quam fr, 
fine ufu, linguam fuam excoluerit. And Para- 
celfus {poke well too, if he {poke truly, when 
in one of his prefaces, fpeaking to thofe, whom 
he invited to hear him expound his books of 
phyfick and chirurgery at Bafi/; Illos tamen 
(faith he of his formerly mentioned books) xox 
aliorum more ex Hippocrate aut Galeno, aut qui- 
buflibet emendicatos, fed quos fumma rerum doc- 
trina, expertentia atque labore affequutus fum, 
proinde fi quid probaturus, experimenta, ac ratio, 
audlorum loco, mibi fuffragantur. 

Ir would, Pyrophilus, I fear, be tedious to 


‘trouble you here with all, that I have met with 


in good authors, applicable to my prefent fub- 
ject, and the defign I have been profecuting 
in favour of external remedies: but yet one 
paflage there is, which doth fo notably con- 
firm what we have delivered, as well touch- 
ing the efficacy of {imple medicines, as the great 
cures, that may, in divers cafes, be performed 
by outward applications, that I muft not here 
omit the mentioning of it; as I find the epiftle 
written out of Peru to the inquifitive Monar des, 
in thefe words: In urbe Pofto, ubi aliquot annis Petrus de 
vixi, omnis generis morbos Indus quidam curabatOfma in 
folo cujufdamplante fuccoartubus & parti affette ee 
illito. Algros deinde firagulis egregié tegebat ad que extat 
fudorem provocandum: fudor é partibus <llitisin libellode 
emanans merus fanguis erat, quem linteis pannislmpicites 
abjtergebat, atque ita in curatione pergebat, donec eee 
fatis fudaffe putaret,optimis interea cibis eos alens. Occidentali 
Eo remedio multi morbt deplorati curabantur, India de- 
imo agri juniores €9 robuftiores ab ejus ufu fieri 
videbantur, fed neque pretio, neque precibus, ne- 
gue minis unquam efficere potuimus, ut cam plan- 
tam nobis demonftraret : * Inthe city Poffo, where 
‘ I lived certain years, a certain Indian cured 
‘ all forts of difeafes by the juice of one plant 
¢ alone, wherewith he anointed the limbs and 
¢ any other part particularly affected, and then 
¢ covering them warm with blankets, provoked 
‘ fweat. The fweat, that came from the parts 
© fo daubed, was meer blood, which he wiped 

6T * off 


off with linnen cloths, and fo he proceeded 
until he thought they had fweat enough. In 
the mean time he gave them diet, that was 
moft nourifhing. With this remedy many 
defperate difeafes were cured, and the fick 
perfon upon the ufe of this phyfick improv- 
ed, fo as to appear younger and luftier after 
it. But we could never prevail, neither by 
money, nor intreaty, nor foul means, upon 
him to fhew us the plant.’ 


GiH A WP, Xi 
Of other B: T, Pyrophilus, befides fuch external me- 


extraordt- dicines, as work after the manner of thofe 
nary medi-\ have heretofore mentioned, we may poffibly 
mien without abfurdity, provided we do it without 
saa credulity, inquire, whether there may be yet 
tranfplan- afort of others, that operate ina more wonder- 
tation, &c. ful and extraordinary way? And it would not 
perhaps be altogether unworthy the experiment, 
to try, whether or no there may not fometimes 
be performed, fuch cures, as are wont to pafs 
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either for fabulous or magical ; fome of them. 


being to be done without exhibiting, or ap- 
plying any thing immediately to the patient, 
and others by fome fuch unknown ways as 
thofe, which chymifts call, either magnetif{m, 
or tranfplantation: fuch as are the cures re- 
ported to be performed by the weapon-falve 
and fympathetick powder, and fuch as is that 
cure of the yellow jaundice (mentioned with 
fome verification by Paracelfus) wherein feven 
or nine cakes (for it muft, forfooth, be an 
odd number) are made up with the newly e- 
mitted and warm urine of the patient, and the 
afhes of afhwood, and buried for fome days in 
adunghill. For it is not only by the eafy and 
fuperftitious vulgar, that the poffibility of per- 
forming fuch cures, by tranfplantation, or 
fome other magnetical way (as they pleafed to 
call it) hath been believed. For within the 
compafs of my own flender reading, I find, that 
divers eminent phyficians have both made ufe 
of, and commended magnetical remedies. 
The cure of Wuart isto be thought of the fympathetick 
an ulcer in powder, I confefs Iam as yet in doubt; but 
che bladder however I fhall take this occafion to inform 
Syne “you, that a very honeft gentleman, whom his 
powder. pen has made known to a great part of the 
learned men and virtuofi in Europe, complain- 
ing often to me, that though he were much 
troubled with that fad difeafe, the ftone in the 
bladder, yet he was more inceffantly tormented 
with an ulcer he had in the fame part, (all the 
fearching medicines, that he took to diffolve, 
as he hoped; the ftone, exafperating the ulcer :) 
J one day advifed him to make ufe of the pow- 
der of fympathy, upon fome of the ulcerous 
matter he voided with his urine; the remedy 
being fuch, as, if it had a magnetick virtue, 
might do him good; and if it had none, could 
not prejudice him. A while after, I received, 
both from him in aletter, and from his phyfi- 
cian, very great thanks for the advice; the pa- 
tient having, fince the ufe of the powder, been 
eafed of the diftinét pain he was put to by the 
ulcers; and this relief lafted, if I mifremember 
not, above a year, and how much longer I 
know not. ButJ fhall not infift either upon 
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this, or upon the teftimonies and relations of 
Paracelfus, Helmont, Goclenius, Burgravius, nor 
even the modern Roman doétor, Servius, nor 
any of the other authors, that do profeffedly 
take upon them the defence of the weapon- 
falve, by reafon of what we have elfewhere to 
write to you, by way of examination of that 
falve, and the iympathetick powder, though 
I deny not, in fome trials I have found them 
available ; yet befides what I have newly re- 
lated, I have feen fometimes fomething follow 7hefias of 
upon the ufe of fympathetick powder, that did 77"P7" 
incline me to think, that fometimes it might 20 a4 
work upon cures. But I ¢hall alledge fome- nerical es 
thing of more unexpected credit; and firft dies. 
Dominicus Panarola, now proteffor of phyfick 
at Rome, in his newly divulged Fa/fciculus Ar- 
canorum, prefents us two initances to our pre- 
fent purpofe, inthefe words : Mira, (fays he) Panarela 
quotidie reperiuntur in medicina ad confirmatio- sole ii 
nem operis, quod dottifimus pbvficus, Petrus 
Servius (the fame we lately mentioned) com- 
plevit de unguento armario, [ciendum eft quod 
pecia fanzuine imbuta fub cineribus calidis pofita 
menfes fiftit, experimento pluries comprobato: 
quinetiam magifter meus Petrus Caftellus (whofe 
name his late 4zatemy of the Civet Cat, and other 
writings have made famous) azebat fe expertum fu- Certur. 3. 
iffe hemorrhoides, fi tangantur tuberofaradice chon-[erva- 
arilla ficcari, fichondrilla ficcetur; corrumpi vero, che 
fi corrumpatur: quapropter fub camino exficcanda 
ponitur poft hujufmodi tattum chondrilla tube- 
rofa. ‘* Wonderful things are daily found out 
‘ inphyfick tothe confirmation of the operation 
‘ of the learned naturalift Petrus Servius’s wea-~ 
‘pon-falve. For he affured us, that a piece of 
‘cloth dipt in the blood, and put under hot 
‘afhes, ftops the monthly flux ; the experiment 
‘ having been often proved. Aad my matter 
* Petrus Cajftellus affirms, ashe found by expe- 
‘ rience, that the hamorrhoids, if they were 
‘ touched with the tuberous root chondrilla, did 
‘ dry away, if thechondrilla dried, and did run 
* to corruption, if the chondrilla was corrupted. 
‘ And therefore, after fuch touching of the he- 
* morrhoids, the chondrilla was ufually put to 
‘dryinthechimney,.? Thelearned Sz/muth, in 
his obfervations, furnifhes us with an example of 
amoft violent pain of the arm, removed by tranf- 
plantation: they did beat up red corals with oaken 
leaves, and having kept them onthe part affected 
*till fuppuration, they did in the morning put 
this mixture into an hole bored with an augur 
in the root of an oak, refpecting the eaft, and 
ftopt up thishole with a peg, made of the fame 
tree : from thenceforth the pain did altogether 
ceafe ; and when they took out the amulet, im- 
mediately the torments returned fharper than 
before. AA great and excellent lady (a near 
kinfwoman, Pyrophilus, of yours and mine) and 
very far from credulous, confeffed to me, as did 
her fervants alfo, that with theabove-mentioned 
remedy of afhes and urine, fhe was not only 
once cured of the yellow jaundice, by a friend 
of hers, that had obferved, that fhe had been 
fruitlefly -vexed by a tedious courfe of phyfick, 
prefcribed by the famoufeft do¢tor then in 
England, but that afterwards relapfing “into 
that fame difeafe, fhe had cured herfelf by the 
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fame remedy. I remember, that being fome 
years fince brought almoft to the brink of the 
grave, by a fudden effufion of blood within my 
body, from which, without a fignal mercy of 
God, I fhould not have recovered ; among 
ether men fkilled in phyfick that came to affift 
me in that danger, I was vifited by a Galenift 
of much repute, whofe pale looks inviting me 
to inquire, what it was that ailed him, he an- 
{wered me, That he had not long before been 
defperately fick of an obftinate marafmus, which, 
notwithftanding all the remedies he could ufe, 
did daily fo confume him, that he appeared 
but a fkeleton ; whereupon having found the 
uneffectualnefs of ordinary remedies, and being 
hopelefs of being relieved by them, he refolved 
to try a fympathetick medicine, which | re- 
member my felf to have met with in Hartman. 
He took then an egg, and having boiled it hard 
in his own warm urine, he with a bodkin per- 
forated the fhell in many places, and then bu- 
ried it in an ant-hill, where it was left to be 
devoured by the emmets; and as they watfted 
the egg, he found his diftemper to leffen, and 
his ftrength to increafe, infomuch that he 
now conceived his difeafe to have quite left 
him. 
Obferva- THE experienced Riverius in his laft obfer- 
sions of the vations (newly publifhed fince his death) has 
vareea two notable examples to our prefent purpofe. 
difeafes. Vor firft he tells us, that the eldeft drughter of 
Riverius a great officer in France was fo tormented with 
sttets. 2 paronychia for four days together, that the 
ca pain made him pafs the night fleeplefs: where- 
upon having, by Rzverius’s order, put her fin- 
ger into a cat’sear, within two hours fhe was 
delivered from her pain, and her whole hand, 
which before was tumid, unfwelled again, ex- 
cept the finger, which it felf was out of pain. 
Riverius The other cafe was of a counfellor’s wife, 
cent.4. who by the fame remedy was cured of a 
obferv. 19. nanaritium (which had for four days vext her) 
in a much fhorter time than the other; name- 
ly, within a quarter of an hour. But that 
which chiefly makes thefe {tories pertinent to 
our prefentoccafion, is this notable circumftance, 
that in both the cafes, the cat was fo manifeftly 
put to pain, that Arverius thought it had at- 
tracted to itfelf the morbifick matter, from which 
it freed the patient. For in the former of thefe 
two cafes, the cat loudly complained of the 
pain he felt; and the other was, in that fhort 
time the cure was performing, put to fo much 
pain in his ear, that two men were hardly able 
to hold him faft, he ftrugeled fo forcibly. And 
thefe two relations of Aiverius may, though 
In hiffori- there be fome difparity in the cafes, give fome 
ar. J ob- Countenance to what might otherwife be dif- 
jferv.3.me-trufted in the obfervations of the induftrious 
dico-phyfit. Detrys Borellus, where he fays, Podagra miré 
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buin enim contrabunt, adeo ut vix incedeye queant 
ager vero levamen fufcipit. ‘ The gout is 
* ftrangely eafed, if puppies lie with the perfon, 
‘ that hath the gout; for they contraé&t the 
* difeafe fo as not to be able to go, but the 
* patient thereby finds eafe.’ Which perhaps 
he may have been induced to write, by the fto- 
ry that goes of that odd chymift, Robert 
Fluda’s having tranfplanted the gout of one of 
his patients, by making him often fleep with a 
dog, that was fond of him, who thereby became 
fubject to. fuch periodical fits of the gout, as 
the mafter had been troubled with. 

[Awp fince I begun this chapter, and met 
with thefe objections, difcourfing of this mat- 
ter with a judicious perfon, well {killed in phy- 
fick, and whom his learned writings have made 
eminent, he told me, that he had, not very 
many months fince, feena cure by tranfplan- 
tation, performed on the fon of one, that was 
wont tomake chymical veffels forme. And be- 
caufe the obfervation is confiderable, that there 
might be no miftake in it, he has pleafed to fet 
it me down in writing (attefted with his annex- 
ed name) which enables meto prefent it to you 
in his own words: N. N. of N. potter, had a 
fon, who was long fick of the king’s-evil, 
which {welled much, and broke into fores at 
laft, which he could by no ordinary means heal. 
The old man had then a dog, which took an 
ufe of licking the fores; which the dog conti- 
nued fo Jong, till he wafted the very kernels of 
ulcers, that were knit in with the veins, and per- 
fectly cured the fore, but had the fwelling 
tranfplanted to himfelf, fo that he had thereupon 
a great fwelling, that arofe and continued oft 
histhroat. ‘The lad wasthereby freed, fo con- 
tinued to be till 1660, and for aught J know 
is fo this day. This I faw, being there at that 
time to view the clays, and befpeak retorts of 
the old man. *] 

Awpd to°confirm the credibility, as well 
as increafe the number of our magnetical ways 
of cure; I fhall add, that Sir Francis Bacon 
himfelf records, with great folemnity, his own 
having been freed, not only from very many 
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new warts, but from one almoft as old as he, Cex. x. 
by a piece of lard with the fkin on it, which ¢xp-997- 


after having rubbed upon them, was expofed 
out of a fouthern window to putrefy. And 
therefore though the vanity and fuperftition of 
the authors, that fpeak of magnetick remedies, 
and the impertinent circumftances, that are ufu- 
ally prefcribed, as neceffary to their effectual- 
nefs, do generally and juftly enough make 
fober men defpife, or at leaft fufpeét fuch un- 
likely ways of cure; yet in confideration of 
inftances lately produced (to which we may 
perhaps elfewhere add fome others) and be- 
caufe divers men, as well phyficians as others, 
have ferioufly afflured me of their having been 

fome 


* Some years fince the prefent effay was written, I lighted: on the 66th obfervation of the induftrious Bartholinus, 
3d cent. and the 53d obfervat. of his 6th century; in both which places giving inftances of the tranfplantation of 
difeafes, he mentions, befides fomeaf thofe examples deliv:red by us, divers others; for which I am willing to re- 
fer you to the alledged places; only in the laf of the’e obfervations delivering fomething as upon his own know- 
ledge, (which he does not in the reft of the inftances\ that much confirms what we have mentioned concerning Fudd. 


We fhall ann -x ir in his own words: Iu catello Milefis avi noffri materni, quemjam elit in editus feis avuncu 


meus Juf~ 


piciendus M Jacobus Finckius Phyf. P.P. SF academia noflye fenior, evidentius hec patuit trahendi facultas. Colico dolore 
torquebatur awunculys, canis ventri impofitus, quam incaluiffit, urgebat exitum, Vomnit uvehementer, Cp tormina colica BUT 
cule remiferunt. Antilla ejufdem in dolore dentium eundem canem genis appofuit, fenfitque levamen, fed canis dtiorum mipa- 


tientia hinc inde curfitare S 


“cnawtue aft feribg in colli tumore. 
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fome of them eye-witneffes, and others, per- contribute to the credit or advancement 6f the 
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formers of fuch cures; I am-apt to think it fit, 
thata fevere indeed, but yet further trial be made 
of phyfical experiments of this kind. And I 
cannoctbut commend thecuripfity of Dr. Harvey, 


mentioned ways of curing difeafes, without 
the wonted weakning and painful. evachations? 
In anfwer to this.queftion, I muft put iyou-in 
mind, that it would be no new thine: for natu- 


who, as rigid a naturalift.as he is, ferupled not ralifts, not profeffedly phyficians} to: treat oftnftances of 
: : ; : ; en ar _jaitvers 
often to try the experiment mentioned by this fubjeét; and that the naturalift may afford ay 
Helmont, of curing fome:tumoyrs or excrefcen-| good hints to the practitioner oftphyfick, ‘both rites and 
cies, by holding on them fora pretty while upon divers other accounts already tow¢hed up-‘how thefe 
(that the cold might throughly penetrate) the on, and by trying upon brutes variety: of hither-eresep2- 
hand. ofa man dead of a lingring difeafe; which to untried medicaments or remedies, and by**°” 


Zhe fome- though fometimes they chance to fail, yet that: culum factendumeft in vili anima, many things 
bivges poffibility of their fycceeding may fufficiently may be very well tried on fitch creatures, that 
ee evince, that there are really in nature medicmes, we dare not at firlt venture to try on men;” 
netical me-that work after that extraordinary manner. And) we may give dogs poifons, only to try the 
dicines m0 | fee no reafon, why it fhould be more required virtue ot our-antidotes; and we may give them 
fuficient Of ehofe medicines, that work at diftancefrom wounds, to take trial of the efficacy of the 
ie the patient, (or at leaft are not taken at mouth, weapon-falve and fympathetick powder: fince 
their fe. or injected otherwhere) only by fubtile effuvia, divers of my friends (as I have intimated above) 


experiment the doctor was not long fince pleafed 
to tell me, he had:fometimes tried fruitlefly, but 
often with good fuccefg. Nor doth the grand 
objection, againft fuch experiments; namely, 
that fuch or fuch a perfon, having once made 
trial of them, found them not fucceed, feem 
at allto me, alone, of weight enough to make 
fuch experiments, or thofe otlier improbable 
ones formerly mentioned; totally reyeéted. Be- 
caufe, if they really do fometimes fucceed,. 


that they fhould alwayscure, than it is exacted 
of vulgar remedies, from which we might rea- 
fonably expect more conftant effects, becaufe 
of their being either inwardly given, or more 
immediately, or at leaft, more durably applied. 


to the patient. And if rhubarb be juftly af-: 


firmed to be an éxcellent:medicinein loofenefiés, : 
though we daily in drelend fee madny.fwept a- 
way of thofe difeafés, in dpight of the :ufe ‘of 
rhubarb and mirabolans, ‘with other aftringeht 
remedies to boot: and if. quickfilver ‘be, not! 
unreafonably, by moft of our phyficans,: 
efteemed and employed'as an effectual remedy 


againi{t venereal difeafes, becaufeit fometimes: 


removes them, though Fernelius, Monvitius, 
and mahy other learned authors tellus, as they 
fay upon their Own experience, that (though 
it often palliate thofe diftempers) it very feldom 
cures them: nay, and if diaphoreticks are ftill 
efteemed fuch by the generality of phyficians, 
though few fudorificks will caufe fweat in all 
bodies; and fcarce any in fome bodies; I fee 
not, why thefe remedies, that work, as it were, 
by, emanation, may not deférve the’name of 
medicines, if they fometimes unqueftionably 
fueceed,, though they should not always prove 
fuecefsful ones; nor ‘why they fhould, not- 
withftanding ther fometimes not fucceeding, 


be laid afide; efpecially fince thefe fympatheti- ‘ 


cal ways of cure are moft of them fo fafe and 
innocent, that though, if they be real, they 


may do much good, ifthey prove fiétions they - 


can do no harm; unlefs by accident, as in cafe 
the patient fhould fo fingly rely onthem, as to 
néglect, (which he need not all) other helps to 


recover, 
CHAP. XIL 


UT your will now perhaps demand, Py- 
rophilus, how the naturalift, as fuch, can 
r 3 


fugeefting: to him bovh the events of fuch trials, 


and alfo what hath been already obferved about 
the cures of difeafes incident to beafts. or 
though (as we formerly told you) there are 
fome things, that are not‘equally poifonous, as 
others not equally fafe, to man, and to fome 
brutes, ; yet there are other beafts, efpécially 
dogs, and monkeys, whofe bodies are, by 
many poifons,. affected almoft like thofe of 
men, And fince, according to the rule, Peri- 


affure me, that they have fome ofthem {een, 
and others performed -cufes of horfes, lamed 
by pricking, by ftickingthenatls;that hurtthem, 
into weapon-falve; which, for’ that very ule, 
among others, fome of them are wont to carry 
about them in filver-boxes. When oxen and 
fuch like ‘cattle are troubled with-that difeafe, 
which mizkes them continually turn! about in 
one place, (and is therefore called the turning- 
evil, or fturdy) a common ‘retagdy here in 
England, as graziersthat make ufe of itinform 
me, is to calt down and tie faft the fick beatt, 
and then to open his fkull a good way, (or, if 
need be, take off a round piece of it over the 
place fuppofed to be affected) -and at the open 
place to take out a little bag or bladder, which 
is ufually found to lic near the membranes of 
the brain, and to be full of water and blood, 
and then leifurely to-heal up the hurt. And 
this cure is much commended, as both com- 
mon and eafy, by our experienced Markham. 
In goats likewife, that are much fubje& to the 
droply, the hufband-man ventufés to flit, and 
let out the water under the fhoulder. And di- 
vers hazardous operations ‘in furgefy,; fuch as 
are arterrotomy, the exfection of the fpleen, and 
other parts, were, or fhould have béen firit at- 
tempted wpon brutes, and then praétifed on 
hiiman bodies. And in imitation of thefe, it 
is hikely, that divers other experiments, of good 
ufe in furgery, may. be difcovered for the relief 
of'man, without endangering him in prof- 
cuting fuch difcoveries. And to fay nothing 
of the known prattice of fpaying {wine, and 
bitches; in the neighbourhood of a country- 
houfe of mine, in the weft of Exgland, and 
probably in divers other parts, fome experienced 
fhepherds have an odd way of caftrating male 
fheep, e¢fpecially lambs, when they are grown 
fo old, that it is thought dangerous to geld 

them 
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them the common way. A fervant of mine, 
that deals much in cattle, and had lately divers 
fheep fwigged (as they call it) after this man- 
ner, tells me, that it is thus done: the beaft, 
on whom the operation is to be performed, be- 
ing held by a ftrong man with his belly up- 
. wards, another man draws a ftring, as firmly 
as hecan (tying it with a knot or two, to pre- 
vent its yielding or flipping off) about the tefti- 
cles, as if he meant, by drawing that ftring, 
to cut them off; and then anointing the part 
with a little frefh butter, or fome fuch like 
thing, he lets the ram goto feed; which, for 
the moft part (notwithftanding the anguifh of 
this ligature) he will begin to do ina fhort time: 
And within two or three days, the tefticles, be- 
ing by the ftri&t ligature denied the nutriment 
and fpirits, that were wont to be conveyed to 
them, will grow fo rotten, as either, together 
with the ftring, to fall off, or be very eafily pull’d 
off, fometimes ftinking very rankly like carrion. 
And even among thofe things, that are already 
practifed by farriers, fhepherds, and graziers, 
there are many fuch things, as we have newly 
mentioned, which may ferve either to inrich 
or illuftrate the way of curing human bodies: 
their ignorance and creduloufnefs, together 
with the liberty and meannefs of thofe creatures 
they phyfick, give them leave to venture on 
any thing, having made them try upon horfes, 
and cattle, many fuch things, as phyficians dare 
not try upon men and women. And among 
thofe many extravagant things, fome, as it 
often happens, have fucceeded io profperoufly, 
as to deferve to be confidered by the {kilfulleft 
phyficians; fome of whom might, without 
difparagement to their profeffion, do it an 
ufeful piece of fervice, if they would be pleafed 
to colleé&t and digeft all the approved experi- 
ments and practices of the farriers, graziers, 
butchers, and the Jike, which the ancients did 
not defpife, but honoured with the titles of 
Hippiatrica, and Veterinaria; and among 
which, if I had leiftre, divers things may be 
taken notice of, which might ferve to illuftrate 
the methodus medendi. Asto give you but one 
inftance, which lately occurred to me, the ufe- 
fulnefs of letting blood in fome cafes, which is 
fo feverely condemned by many chymifts, and 
the efficacy ofa fmall, iffeafonable, evacuation, 
which can fcarce be conceived to do more than 
alter the courfe of the blood, may be illuftrated 
by the ftaggers in horfes, and the cure of it. 
For I have feen a coach-horfe, ready to drop 
down dead of his difeafe upon the high-way, 
by having his gums rubbed with the coach- 
whip, till the blood appeared, relieved almoft 
ina moment fo much, that though he were 
not well able to ftand before, yet he was im- 
mediately able to go on, and draw the coach 


what the with his fellows 

handling of 
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onatters : 

meas. anci- H E next thing we are to obferve to you, 
rr he t Pyropbilus, and on whichits nature and 
helen vo importance will ingage us fomewhat long to 


the natura-infift, is this; that the handling of phyfical 
if. Celfus matters was anciently thought to belong to the 
“a pref.!. naturalift; as we are clearly informed’ by the 
J Vou, I 
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judicious Cel/us, in that memorable paffage, 
where he {peaking of the origin of phyfick, 
Prime (fays he) medendi fcientia fapientie pars 
habebatur ; ut morborum curatio &F rerum na- 
ture contemplatio [ub iifdem authoribus nata fit: 
Scilicet bis banc maxime requirentibus, qui cor- 
porum fuorum robora, inquieta cogitatione noltur- 
naque vigild minuerant. * At the firft, phy- 
‘ fick was accounted part of philofophy, fo that 
* the cure of difeafes, and the contemplation 
‘ of nature, did both arife under the fame au- 
‘ thors; thofe being moft fet upon medical 
‘ inquiries, which had made their bodies infirm 
‘ by difquieting thoughtfulnefs, and nocturnal 
‘ watchings.? He adds, that many of the pro- 
feflors of philofophy, efpecially Pythagoras, 
Empedocles, and Democritus, and that Hippo- 
crates (whom fome think to be the difciple of 
the laft named) was the firft, that fever’d phy- 
fick from philofophy, and made it a diftinét 
difcipline. And this apology for the enfuing 
difcourfe being thus premifed to it, I fhall fur- 
ther anfwer, that I fhould perhaps be obliged 
to exceed the limits of an effay, if I fhould in 
this difcourfe infift on every thing, upon whofe 
account the naturalift may affift che phyfician, 
if he be barely a medicus to cure difeafes, which 
that you may the more readily believe, I fhall 
felect and profecute fome of thefe things in the 
remaining part of this effay. 


_ Ano firft I hall reprefent to you on this fub- 7a the 
ject, that the account, upon which phyficians rajettag 

} 1 ’ pecificks, 
are wont to reject, ifnot deride, the ule Of fecause they 
fuch fpecificks, as feem to work after a fecret mskeno~i- 


and unknown manner, and not by vifibly eva-/# evacu- 


cuating peccant humours (or by other fuppo- 77 


fedly manifeft qualities) being generally this ee 
That they fee not, how the promifed effects can 
well be produced by bodies, that muft work 
after fo peculiar and undifcerned a manner; 
this being, I fay, the great thing, that hinders 
phyficians from endeavouring to find, or fo 
much. as being willing to make ufe of remedies 
of this fort, the naturalifts may do much to- 
wards the removal of this impediment, by 
fhewing out of fuch things,as may be met with 
or performed within the macrocofm, that fuch, 
or at Jeaft as ftrange operations, as are afcribed 
to thefe fpecificks, are not without example in 
nature; and confequently ought not to be re- 
jected, barely as being impoffible. And in- 
deed the phyfiology, wherewith phyficians as 
well as others are wont to be imbued in the 
{chools, has done.many of them no {mall dif- 
fervice, by accuftoming them to grofs apprehen- 
fions of nature’s ways of working, Whence 
it comes to pafs, that nota few even learned 
doors will never expect, that any great mat- 
ter fhould be performed in difeafes, by fuch 
remedies, as are neither obvious to the fenfe, 
nor evacuate any grofs, or at leaft fenfible mat- 
ter. Whereas, very great altetations may be 
wrought in a body, efpecially if liquid, as is 
the blood and peccant humour,’ without the 
ingrefs or egrefs of any vifible matter, by the 
inteftine commotion of the parts of the fame 
body acting upon another, and thereby ac- 
quiring a differing oe location, (if I ae 
fe) 
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fo fpeak) or figure, which, with the other 
qualities and effects refulting thence, may alter 
the motion and texture of the liquor, and 
thereby produce great changes in the body 
rhat great that harbours it. How much an unperceived 
rece{s of a few fubtile parts of a liquor may alter 
the nature of it, may be gueffed at, by the ob- 


made by 


only mif. vious change of wine into vinegar; wherein 
placing, upon the avolation (or perhaps but the mifpla- 
withowt — cing) of fo little of the {pirituous and fulphure- 
any eva- . ae ppepes 

cuation of OUS part, that its prelence, abfence, or new 


‘he parts. combination with the other parts is not difcerna- 
ble to the eye, the fcarce decreafed liquor becomes 
of a quite differing nature from what it was. 
And though in England this degeneration be 
not wont to be fo fuddenly performed, by reafon 
of the coldnefs of the climate, yet in hotter coun- 
tries the change is much more fpeedily made. 


Lib.4. As in Brafil, the above mentioned Pi/o in- 
cap.10. forms us, that the expreffed juice of the fugar- 


canes; which by coétion, and farther ordering, 

would be certainly brought to fugar, will of 

it felf keep fweet but about four and twenty 

hours, and then begin to four, and be alto- 

gether unfit to make fugar of, though very 

The making fit to turn into good vinegar. And this I’find 
Ys pect confirmed by a modern and applauded French 
fiance of Weiter, in his defcription of fome parts of the 
this truth, Weft-Indies; tnhabited by his nation: and rels- 
efpec‘ally tions of the fame fort, concerning the hafty 
aes 4 'N- fouring of fome other liquors in America, L 
*  Kave had frem our-Englifh travellers and plan- 
ters. And in the Eaft-Indies, Linfchoten tells 
us of achange much more fudden: for {pealk- 
ing of the formerly mentioned Sura, or liquor, 
afforded by the wounded coco tree; ‘ The fame 
‘ water (fays-he) ftanding but one hour in the 
‘fn is very good vinegar, and in India they 
‘ have none other.’ And that even very hurtful 
liquors (and why not then fome peccant mat- 
ter in the body?) may after the like manner 
change their nature, may appear by what we 
see Pifo, have formerly mentioned, arid is unanimoufly 
I. affirmed by credible writers of feveral nations, 
concerning the juice of rhandioca, which, being 

poifon, when it is firft expreffed, does in a few 

hours, by fermentation, purge it felf, and lofe 

In the ef- its pernicious nature. ‘That alfo by the bare in- 


chap 56. 


ile of refs of fome fubtile and not vifible matter, 
sap ic {uch inteftine commotions may be excited in 
quakes, liquors, may appear by the fouring, which has 


been often obferved upon great thunders to 
happen, not only to wines, but to other vi- 
nous liquors alfo; as I lately received from a 
sreat matter of variety of liquors a complaint, 
that by fome thunder, which happened here a 
few weeks fince, almoft all the beer and ale in 
the neighbourhood was fpoiled, And I re- 
member, that when I returned out of Italy 
through Geneva, there happened in that place 
an earthquake ; upon which, the citizens com- 
plained, that much of their wine was foured, 
theugh I, that lodged in the higheft part of the 
town, faw nothing to make me believe, that 
the bare fuccuffion of the earth was capable to 
produce-fo-great and fudden an alteration in the 
wine. 
Tuat fuch invifible corpufcles may pafs 
from amulets, or other:external remedies, into 
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the blood and humours, and there produce Divers 

great changes, will fcarce feem improbable to7”/s« 

him, that confiders, how perfpirable, according ,?/°"".. 
: ¥ : . at inv 

to Hippocrates, a living body is; and that a ve- ible cor- 

getable and animal bodies, whofe texture is more P#/¢/es may 

loofe and open, may well be fuppofed to fend?“/* J7o™ 

forth expirations, fince even divers minerals re 

are found to do the like; as may appear by grear alte. 

the odorable fteams of rubbed brimftone, and “ons in 

amber, by the corpufcles, which perform the the juices 

magnetick operations, by the emetick quality hac ala 

: : J; ye 

imparted to liquots by the glafs of antimony, 

and by crocus metallorum barely infufed in 

them, without fenfibly lofing. any thing, ei- 

ther of their bulk or weight; and by the virtue 

of killing worms, wherewith wine, and even 

water has been, not only by Helmont, but by 

divers other phyficians, obferved to be enriched, 

after a quantity of quick-filver has been for 

fome hours fhaken in it, though without any 

fenfible deperdition of the fubftance of the mer- 

cury. And indeed J have fomewhat wondered, 

that many learned modern phyficians, either 

out of an affected feverity, or perhaps animofi- 

ty again{t chymifts, overlook, or even deride, 

all operations of this nature; fince I remember 

Galen himfelf not only confirms the like doe- p, s; 

ol ? * : (mp. 
ttine, by his reafons and authority, but delivers ated. fa- 
a4 very {trange example of it; for, under the “/tatibus, 
title of Glychyfida, treating of peony, he thus eis 
difcourfes: Ejt preterea omnino reficcatorias Galen’, 


Eapropter haud defperaverim eam ex collo pueris example of 


Jufpenfam merito comitialem morbum fanare, E- bey-ract, 
quidem vidi puellum quandoque offo totis menfi-~~ 
bus morbo comitialt liberum, ac poftea fortuna 
cum quod a collo fufpenfum erat decidiffet, pro- 
tinus dénué convulfione torreptum, rurfufque 
Sufpenfo in locum illius alio, inculpate poftea egiffe. 
Porro vifum eft mibi fatius effe rurfum id collo 
detrabere, certioris experientie gratia: id cum 
feciffem, ac puer iterum effet convulfus, mag- 
nam recentis radicis partem ex collo ejus fufpendi- 
mus, ac deinceps prorfum fanus effettus eft puer, 
nec poftea convulfus eft. Rationabile ttaque erat, 
aut partes quafpiam a radice defluentes, ac dein- 
de per infpirationem attratids, affettos ita locos 
curare, aut aérem aradice affidué mutari & al- 
terari. Nam hoc patto fuccus Cyrenaicus collu- 
mellam phlegmone affeciam juvat, «9 melanthion 
fritium palam catarrhos €8 coryzas deficcat. Si 
_quis id in calidum linteum rarum liget, affidue- 
que calorem ex eo per infpirationem in nares af- 
trabat. Quin etiam ft pluribus linis, & maxi- 
mé marine purpura, collo vipere injettis, illis 
viperam prefoces, eaque poftea cujufpiam collo 
obvincias, mirifice profueris tum parifthmiis tum 
omnibus iis, que in collo expullulant: * Befides, 
¢ it is altogether drying; and therefore I fhould 
¢ not defpair, that it, being hung about childrens 
¢ necks, might cure the falling-ficknefs in them. 
‘ T truly fawa lad, that fometimes would be 
‘ eight whole months free from the falline- 
« ficknefs, and then, when by chance this fell 
‘ from off his neck, he became immediately fur- 
¢ prized with a fit; and again, hanging anothers 
¢ root in its place, he would continue well, 
‘ Therefore, for experiment fake, I thought 
‘ good'to take it again from his neck, which 
© when I had done, and found, that the lad fell 
| * into 
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‘ into his former convulfions, we took a great 
¢ piece of a green root, and hung it about his 
¢ neck, and trom that time he continued well, 
* and felt no more convulfions, It was there- 
¢ fore moft probable, that either certain parts 
¢ did exhale from the root, and were drawn 
© into the body by infpiration, which did fo 
¢ work upon the affected parts; or that the 
¢ ambient air was continually changed and al- 
* tered by the root: for after this manner thie 
© fuccus Cyrenaicus cures thé phlegmone upon 
¢ the uvula; fo catarrhs and other rheums are 
¢ dried up by melanthium, if it be tyed up 
© warm in fine linnen, and the hot fume of it 
‘ be drawn up into the noftrils by infpiration. 
¢ Nay, if you ftrangle a viper with divers forts 
‘ of threads, and efpecially with the fea-purple, 
« and then you tye thofe threads about the neck 
* of your patient, you fhall cure the fwelling of 
¢ the almonds of the ears, and all other {wel- 
© lingsin the neck.” Nay, that fuch invifible 
bodies, by paffing through groffer ones, and 
thereby changing the motion and nexus or 
juncture of their parts, may produce lafting al- 
terations in the textures (though it be a paradox) 


feerns not atall to me impoffible. For we find- 


the moft fluid body of quickfilver has been fome- 
times, (I fay fometimes) and therefore may, 
without fenfible increafe of bull, be coagulated 
by a metalline exhalation, fo as to be cut like 
lead, and to retain that folidity, ull by fome art or 
other it be reduced to its priftine fluidnefs. You 
may be inclined to think, that the hard and folid 
body of iron has a permanent alteration made 
in its texture, if you holda needle during a 
competent time near the pole of a vigorous 
loadftone without touching it. For the mag- 
netical efuvia (as may very probably be con- 
ceived) will fo difpofe the parts of the neareft 
extreme of the needle, a3 that they fhall admit 
the fteams, that come from one of the poles of 
the loadftone, and not thofe that come from the 
other: whereas by fkilfully holding it to the con- 
trary pole of the fame ftone, ‘the internal pores, 
and confequently the texture of the needle, 
will prefently be quite otherwife difpofed, in 
reference to the magnetical efluvia; as we 
more fully declare in another eflay, where we 
fhall, I fuppofe, alfo perfuade you, that the 
effects of the loadftone are perfotmed by fubtle 
bodies iffuing from, or paffing through it. 
What we have in the former difcourfe told you 
concerning our having at pleafure changed the 
poles of a load-ftone, by help of the magne- 
tical efHuvia of the earth, may let you fee, 
that in ftones alfo fuch alterations are poffible 
to be made. And inthe next effay fave one, 
we fhall give you another inftance pertinent to 
our purpofe. For if you heat a flender piece 
of fteel (as agraver, or the like) red hot, and 
fuffer it to cool leifurely in the air, it will con- 
tinue flexible enough, and of fo foft a texture, 
that you may eafily make impreffions on it 
with any hardned fteel: but if, inftead of cool- 
ing it thus flowly, you knock it into fuch a 
dry body, as we fhall there name to you, it 
will immediately grow fo hard, as to be brittle. 
Which alteration, whether it be refolved to 
proceed from the pa: ticular effluvia of the body, 
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into which it is knocked, or barely from the 
ingrefs of the corpufcles of cold, (if any fuch 
there be) it will be however an inftance not 
unfit for our purpofe. And thofe, Pyrophilus; 
that are converfant in glafs-houfes, may eafily 
obferve, that glafs acquires a more or lefs brit- 
tle texture, according as (to {peak in the glafs- 
men’s language) it is baked. For if, after 
glaffes are blown, they be quickly carried into 
the open air, they wont to be much more 
fubject to break, than thofe, that after they are 
fafhioned, are placed in a kind of very long 
oven, (which is wont to be built over the fur- 
nace, wherein the materials, whereof the glafs 
is made, are kept in fufion) and are by flaw 
degrees refrigerated, and not till after fome 
hours expofed to the open air: for whether 
this difference of brittlenefs, and confequently 
of texture, be afcribed to the interrupted tranf- 
curfion of fome etherial matter, th rough the 
pores of the glafs, or to the infinuations of the 
atoms of the cold; or to this, that the parti- 
cles of the glafs agitated by the heat were fur- 
prized by the cold, before they could make an 
end of thofe motions, which were requifite to 
their difpofing themfelves into the moft dura- 
ble texture; it is evident enough, that it is by 
no grofs or vifible body, that this permanent 
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difference of texture is produced. Of the of purging 
like to which we may elfewhere give you ex- 4y the order 


amples in fome other concretes. 
an human body great alterations may be made 
by very fubtile effluvia, appears evidently, not 
only by the inftances we have formerly given 
of the efficacy of fome outwardly applied re- 
medies, but by divers other things; as that 
many are purged by the bare odour of potions, 
of which | have'been affured, upon his own ob- 
fervation, by the experienced town-phyfician 


That alfo in botiou 


of Phimouth, Dr. D. and of which Saimuth, Cent. 3. 
in his Obfervations, gives us an inftance in a Obéer. 4. 


young gentlewoman, whom he faw more hap- 
pily purged by the odour of a potion, drank 
by her fifter; than fhe was that took the me- 


dicine, And the fame author tells us of one Cent. 5. 
Dr. Pfeil, an eminent phyfician, who was Obfr. 8. 


wont, when he had a mind to be purged, to 
go into fome apothecaries fhop, where elec- 
tuaries electively purging were preparing, to 
which having a while fmelt; they would 
by their odour, after his return home, work 
with him fix or feven times, as if he had fwal]- 
lowed the medicine it felf. And Henricus ab 
Fleer, in the twenty ninth of his formerly 
commended Obfervations, tells us of a woman, 
that not only was wont to be copioufly pur- 
ged by drinking beef-broth, but having by a 
fall broken her leg, ufed no other cathartick, 
than the bare odour of that fort of broth. And 
very obfervable to our purpofe is the operation 


of the air, all along the ridge of the high;s, , 
mountain of Peru, called Partacaca, of which cap, - 
the learned Jefuit Fofeph Acofta relates, that of she 
though he went as well prepared as he could, paging 


to withftand the operations ufually produced 0%?” 
ing quality 
of the sir — 


in travels, by that piercing air; yet when he 


vomit- 


approached to the top of the mountain, he was ofthe mou. 
(notwithftanding all his provifion) furprized #4 Pa- 


° se riacaca, 
with fuch fits, and pangs of ftriving and pe 243, 244: 
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ing, as he thought he fhould caft up his heart 
too; having, after meat, phlegm, and choler, 
both yellow and green, in the end with over- 
{triving caft up blood ; and continued thus fick 
for three or four hours, till he had paffed into 
a more temperate air than that of the top of 
the mountain ; which runs about 500 leagues, 
and has every where, though not equally, this 
difcompofing property, having operated upon 
fome of his companions, as well downwards as 

The power” upwards. A greater proof of the power of the 

ree , teams upon the body may be taken from the 

infeltions PYOpagation of infectious difeafes, which being 
efuvia. conyeyed by infenfible effuvia, from a fick in to 
a healthy bedy, are able to diferder the whole 
aeconomy of it, and aét thofe fad tragedies, 
which phyficians do {0 often unfuccefsfully en- 
deavour to hinder. But you will ceafe to doubt, 
that corpuicles, though {0 {mall as to be below 
the fenfe, fhould be able to perform great mat- 
ters upon human bodies, if you ie what 
alterations may be therein produced by the 
bare aétions of the parts upon one another. 
This may appear by the effects of feveral paf- 
fions of the mind, which are often excited by 
the bare, if attentive, thoughts of abfent things, 
{n obftinate grief and melancholy, there is that 
alteration made in the difpofition of the heart, 
and perhaps fome other parts, by which the 
blood js to circulate, that the lively motion of 
that liquor is thereby difturbed, and obftruéti- 
ons and gther not eafily removed diftempers 
are gccafioned. The bare remembrance of a 
loathfome potion does oftentimes produce in 
me {and I doubt not, but the like thought may 
have the like operation in many others) a hor- 
rour, attended with a very fenfible commotion 
of divers parts of my bedy, efpecially with a 
. kind of convulfive motian, in or about the fto- 
eh elver a mach. And what power the paffions have to 
bce alter and determine the courfe of the blood, 
fons of the May appear yet more manifeftly in medeft and 
mind.  bathful perfons, efpecially women, when meerly 
-ypon the remembrance or thought of an un- 
chafte, or undecent thing, mentioned before 
them, the motion of the blood will be fo de- 


termined, as to pafs fuddenly and plentifully - 


enough in the cheeks (and fometimes other 
parts) to make them immediately wear that 
livery of virtue (as an old philofopher ftyled it) 
which we call a blufh. And even by Joy, if 
great and fudden, [ not long fince faw in per- 
fons of hath fexes, not only the cheeks and fore- 
head, but it left (as to the lady) even the neck 
and fhoulders dyed of that colour. And that 
paffions may not only alter the motion of the 
juices of the body, but likewife make fome fe- 
paration and evacuation of them, may appear 
ia grief, which is wont, efpecially in women, 
ta make all the commotions requifite to weep- 
ing; whereby oftentimes a confiderable quan- 
tity of briny liquor is excluded at the eyes, un- 
der the form of tears, by which divers (efpe- 
cially hyfterical) perfons are wont to find them- 
{elves much refrefhed, though with fome it fares 
otherwife in teeming women. Alfo that vehe- 
ment defire we call longing may well be fup- 
pofed ta praduce great alterations in the body 
of the mother, which leaves fuch ftrange and 
3 
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lafting impreffions upon that of the infane; 
fince it is the mother only, and not at all the 


infant, that conceives thofe importunate de- 
fires. 


CHAP. XIV. 


TT: ERE are many inftances to be met Divers in- 
AL. with in Haag a to fhew, thar fen. of 
imagination is able fo to alter theimagining per-*”2 2°" 
fon’s body, as to work fiuch a difpoftion are be 
fpirits, blood and humours of it, as to produce 

the determinate difeafe that is exceffively fear- 

ed. And Iremember, that foon after the aft 

fair lady R. died of the fmall-pox, I chanced 

to meet one of her fifters, with her-mafk on, 
amongft fome other perfons of high quality, 

and wondering to fee her fit mafk’din fuch com- 

pany, her hufband (who was prefent) told me, 

that his wife having been happily brought te 

bed fome while before her fitter fell fick, he 

had carefully kept the knowledge of her fick- 

nefs from his wife ; left the kindnefs, that was 
betwixt them two, might prejudice her in the 
condition fhe was in: Ea that after a while, a 

Jady unawares making mention in her hearing 

of her fifter’s ficknefs, the immediately fancied, 

that fhe fhould have it too, and accordingly fel] 

fick of that disfiguring difeafe, whofe marks 
obliged her for a while to wear a mafk, Nor is 

it in women only, but even in men, that conceit 

may produce fuch real and lafting effets. For 

many authentick hiftories record examples of 
thofe,inwhom exceffive grief or fear has made 

fuch achange in the colour of their hair in a 

night, as nature would otherwife have {arce 

made in divers years, And I remember, that he- 

ing about four or fix yéars fince, in the county of 

Cork, there was an Irith captain, a man of snide 

dle age and ftarure, who coming with fome of 

his followers tg render himéelf to your uncle 
Brogbill, who then commanded the Englifh 

forces in thofe parts, upen a publick profer of 
pardon to the Irith, that would then lay down 

their arms, he was cafwally, in a fafpicious place, 

met with by a party of the Englifh, and in- 
tercepted. And my brother being then abfent 

upon a defign, he was fo apprehenfive of be- 

ing put to death by the infttour officers, be- 

fore your uncle’s return, that that anxiety of 4#2fance 
mind quickly changed the coloyr of his hair rahe rat 
after a peculiar manner ; of which I (being then changed in 
at that caftle of your uncle’s, whereunto he colour spon 
was. brought) had quickly notice given me, and 4 Judes 
had the curiofity to examine this captain, and/” 
found, that the hair ef his head, had not (aa in 

the inftances I had met with in hiftories) uni- 

formly changed its colour, but that here and 

there certain peculiar tufts and locks of it, 

whofe bafes might be abaut an inch in diameter, 

were thus fuddenly turned white all over: the 

reft of his hair (of which you know the Irith 

ule to wear good ftore) retaining its former 

reddifh colour. 
__ [You will miftake my defign, Pyrepbilus, 

if you conclude fram what I have faid, cone | 
cerning the power of effuvia to work upon 

the body, that I am either fo much an Hel- 
montian, as to condemn the ufe of al] thofe re- 
medies, that make fuch more grof évacuations 


(if 
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(if I may fo call theny) as are made by vomit, 
fiege, and the like ; or that I would have you; 
or am my felf{fo credulous, as to believe all the 
virtues, that are even by eminent writers afcrib- 
ed to the remedies called Specificks. For (to 
mention here but this) we have obferved, that 
How *2¢ the hopes built upon even excellent {pecificks, 
authors ; 
difeurj wnlefs they be of fuch a refolving and abfter- 
concerning five nature, as to be able to make way for 
the pomer themfelves into the recefles of the body, are 
A ian , oftentimes difappointed, where fome emetick 
undevfioed, OF Cathartick remedy has not been firft ufed to 
free the {tomach and guts from thofe vifcous 
humours, which obftructing the firft paflages, 
‘much enervate the virtue of the remedy, if they 
do not altogether deny it accefs to the inner- 
moft parts of the body. That then, which I 
aim at, is firft to keep you from being preju- 
aiced by the confidence of fome learned doc- 
tors, who laugh at the very name of {pecificks, 
and will not allow any difeafe to be curable, 
but by vifible evacuations of {tore of what 
they call peccant matter; and next to give 
you caufe to think, that fuch fpecificks, as 
men of judgment and credit do recommend 
upon their own experience, ought not to be re- 
jected without trial, upon the bare account of 
their not being either laxative or vomitive, fu- 
dorifick, or diuretical; nay, not-fo much as 
for this, that they are not endowed with any 
eminent degree of any manifeit quality, fuch 
as heat, cold, drynefs, odour, tafte, aftriction, 
and the like ; nor able perchance to work any 
confiderable alteration in a healthy human bo- 
dy, For I confider the body of a living man, 
not as a rude heap of limbs and liquors, bur 
as an engine confifting of feveral parts fo fet 
together, that there is a ftrange and confpiring 
communication betwixt them, by virtue where- 
of, a very weak and inconfiderable impreffion 
of adventitious matter upon fome one part may 
be able to work on fome other diftant part, or 
perhaps on the whole engine, a change far ex- 
ceeding what the fame adventitious body could 
do upon a body not focontrived. The faint 
motion of a man’s little finger upon a {mall 
piece of iron, that were no part of an engine, 
would produce no confiderable effe&t; but 
when a mufket is ready to be fhot off, then 
{uch a motion being applied to the trigger by 
virtue of the contrivance of the engine, the 
{pring is immediately let loofe, the cock falls 
: down, and knocks the flint againft the fteel, 
opens the pan, ftrikes fire upon the powder in 
That the it, which by the touch-hole fires the powder in 
pxrticuar the barrel, and that with great noife throws 
fixe and out the ponderous leaden-bullet, with violence 
HY Abe enough to kill a man at feven or eight hun- 
en- ; « 
gine of an Cred foot diftance. And that alfo the engine 
hiaman body of an human body is fo framed, as to-be capa- 
isconfiders-ble of receiving great alterations from feem- 
ble as tothe. ; : . 
efvéts of ingly flight :impreffions of outward objects, 
thee im- upon the bare account of its particular contri- 
prefions. vance, may appear by feveral inftances, befide 
thofe, which may belong to this argument in 
the foregoing part of this effay. When a man 
goes fuddenly out into the fun, it often hap- 
ear that thofe beams, which light upon the 


ead, and would not in fo fhort a time have. 


Vou. - 
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any difcernible effect on the leaft hair of it, do 
almoft in a moment produce that ftrange and 
violent motion in the head, and almoft all the 
body, which we call fheezing. Men, that from 
the top of fome pinnacle, or other high and 
{teep place, do look down to the bottom of it, 
are at firft very apt by. the bare profpect, (which 
yet conveys nothing into the body, buc thofe 
images, if yet there intervene corporeal ones in 
fenfation of vifible objects, that enter the eye) 
to become fo giddy, that they are reduced to 
turn away their eyes from the precipice, for 
fear of not being able to ftand upon their legs, 
And many, that looked fixedly upon a whirl- 
pool, or upon a very fwift ftream, have had 
fuch a vertiginous motion thereby impreffed 
on their fpirits, that they have been unable to 
keep their bodies upright, but have fallen into 
the water they gazed on. And it is no lef re- 
markable, that when a man is fomewhat dif 
compofed at fea, and yet not enough to vo- 
mit freely ; the feamen are wont to-advife him 
to look from the fide of the thip upon the 
water, which feeming {wiftly to pafs by the 
veffel, has upon the gazer the operation of a 
rapid ftream, and by making him giddy, histcas 
and facilitates his vomiting ; as 1 have fome- 
times tried upon my felf,; when I had a mind 
for health’s fake to be put into a fit of fea- 
fickne{s. If a perfon be very ticklith, and you 
but gently ftroke the fole of his foot with the 
top of a feather, that languid impreffion on the 
bottom of the foot fhall, whether he will or no, 
put all thofe mufcles and other parts into moti- 
on, which are requifite to make that noife, and 
to exhibit that fhape of the face (fo far diftant 
from the feet) which we call laughing; and fo 
the gentle motion of a ftraw, tickling the no- 
ftrils, is able to excite fheezing. Moft men 
may obferve in themfelves, that there-are fome 
fuch noifes, as thofe made by the grating of 
an ungreafed cart-wheel upon the axle-tree, or 
the tearing of coarfe paper, which are capable 
of fetting the teeth on edge, which yet cannot 
be done without exciting a peculiar motion in 
feveral parts of the head. I had a fervant, who 
fometimes complained to me of a much more 
remarkable and unfrequent diforder; namely, 
that when he was put to whet a knife, thas 
{tridulous motion of the air was wont to make 
his gums bleed. Henricus ab Heer (in his 
twenty ninth obfervation) records: a {tory of a 
lady, to whom he was fent for, who upon the 
hearing of the found of a bell, or any loud 
noife, though finging, would fall into fits of 
founding, which was {carce diftinguifhable from 
death ; and we may confirm, that this difpoti- 
tion depended: upon the texture of her body, 
in reference to material founds, by what he 
fubjoins, that having well purged her, and giving 
her for two months the Spaw-waters, and other 
appropriate remedies, he thoroughly cured her.’ 
And it often enough happens, that when a wo-' 
man is in a fit of the mother, another hyfterical' 
perfon ftanding by is, by reafon of a. peculiar 
difpofition of her body, foon infeéted with the 
like ftrange difcompofure. And to thew you, 
‘that a diftempered body is both an engine, and 
alfo an engine difpofed to receive alterations 
6 X from 
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trom duch impreffions as will make none on a 
foun | body, let me put you in mind, that thofe 
iubeile ftcams, that wander through the air be- 
fore confiderable changes of weather difclofe 
themfelves, are wont to be paintully fele by 
many jickly perfons, and more conftantly by 
men, that have had great bruifes or wounds in 
the parts, that have been fo hurt; though nei- 
ther are healthy men at all incommodated there- 
by,nor dy hole chemfelves, that have been hurt, 
fevl any thing in theic found parts, whofe tone 
or texture has not been altere:t or enfeebled by 
outward violence. I have known feveral alfo 
(and the thing is obvious) whofe bodies and 
humours are {fo framed and conftituted, that if 
(as men commonly fpeak) they ride backward 
in a coach, that motion will make them giddy, 
and force them to vomit. And it is very or- 
dinary for hyfterical women to fall into fuch fits 
as counterfeit epilepfies, convulfions, and I 
know not what violent difternpers, by the bare 
fmell of mufk and amber, and other ftrong 

erfumes, whofe fteams are yet fo far from 
facie preat, much lefs fuch effects in other 
human bodies, that almoft all men, and the 
generality even of healthy women, are not af- 
fected by them, unlefs with fome innocent de- 
light. And that even on men, odours (how 
minute and invifible bodies foever) may fome- 
times have very great power, may be grzhered 


In Pr. med:from the ftory:told us by Zacutus Lufitanus, of 
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a fifherman, who having {pent all his life at 
fea, and being grown old there, and coming 
to gaze upon a folemn reception made in a 
maritime town, to Sebafian king of Portugal, 
was, by the perfumes plentifully burnt, to wel- 
come the king, immediately caft upon the 
ground thereby into a fit, which two phyficians 
Judged apoplectical, and phyficked him ac- 
cordingly, till three days after the king’s chief 
phyfician, Thomas &@ Vega, guefiing at the caufe 
of the difeafe, commanded him to be removed 
to the fea-fide, and covered with fea-weeds, 
where, within four hours, the maritime air and 
{teams began to open his eyes, and made him 
know thofe, that were about him, and within 
not many days reftored him to health, We 
may alfo conjecture, how much the alteration 
produced in the body by ficknefs may difpofe 
It to receive {trong impreffions from things, 
that would not otherwife much affeé it, by 
this; that even a man in perfeét health, and 
who is wont to drink cold without the leaft 
harm, may, when he has much heated himfelf 
by exercife, be caft by a draught of cold drink 
into fuch fudden, formidable and dangerous 
diftempers, as, did not dasly experience con- 
vince us, we fhould fcarce think poffible to be 
produced in a body, free from morbid hu- 
mours, by fo familiar a thing as a cup of fmall- 
beer or water : infomuch that Bestvenfus relates 
a ftory of one, whe after too vehement exercife 
drinking a glafs of very cold water fell into a 
fwoon, that was quickly fucceeded by death. 
And yet, to add that, on this occafion, in bo- 
dies otherwife difpofed, a large draught of 
cold water, drunk even without thirft, may 
very much relieve the drinker, and prevent 
great fits of the mother, and partly of the fplcen, 
E 


cfpecially upon fudden frights , to which pur- 
pofes, | know fome hyfterical ladies, that find 
in this remedy, as themfelves affure me, more 
advantage, than one would eafily imagine. 

Anp ‘farther} to fhew you, that the engine 
we are {peaking of, is alterable, as well for the 
better as for the worfe, by fuch motions of out- 
ward bodies, as, in themfelves confidered, are 
languid, or at leaft may feem defpicable in re- 
ference to ficknefs or recovery ; let me call 
upon you to confider a few, not unobvious, 
things, which may alfo ferve to confirm fome 
part of whac has hitherto been delivered. 


Virtuofo, who has affured me, as his phyfician 
likewife has done, that he finds the effects of 
this mofs fo confiderable upon himéelf, that after 
having been let blood, his arm falling to bleed 
again, and he apprehending the confequences 
of it, his phyfician, who chanced to be prefent, 
put a little of the abovementioned mofs into his 
hand ; which, barely held there did, to the pa- 
tient’s wonder, ftanch his blood, and gave him 
the curiofity to lay it out of his hand, to try, 
whether the mofs were the caufe of the blood’s 
fo oddly ftopping its courfe ; whereupon his 
arm, after a little while, beginning to bleed 
afrefh, he took the mofs again into his hand, 
and thereby prefently ftanch’d his bleeding the 
fecond time: and, if I mifremember not, he 
added, that he repeated the experiment once porns feos 
more with the like fuccefs. The {moke of thers, or 
burnt feathers, or tobacce blown upon the face *#e fake 
of an hyfterical woman, does oftentimes al- hives 
moft as fuddenly recover them out of fits of byferical 
the mother, as the odour of perfumes did caft fis. 
them thereinto.] 

Anp now I {fpexk of cures performable by 
fumes, it brings into my mind, that a friend 
of yours and mine, and a perfon of great ve- 
racity, profeffes to have ftrangely cured dyfen- cures of dy- 
teries by a way ufual enough ; which is to make feneries by 
the patient fit over a chair or ftool clofe on/”* 
the fides, and perforated below, fo that the 
anus and the neighbouring parts may be ex- 
pofed to the fumes of ginger, which muft be 
thrown upon a pan of embers, placed juft un- 
der the patient, who is to contmue in that 
pofture, and to receive the fume, as long:as he 


.can endure it without too much faintine, And 


when I mentioned one of the ctrres, that was 
thus performed, te one, that is looked upon as 
a matter of chymical arcana agairt{t -dileafes ; 
he preferred before it (as hefays upon experi- 
ence) the fhavings of hartfharn ufed after the 
fame manner; and the remedy deems not irra- 
tional, But if in this diftemper, the actual 
heat applied to the above-mentioned part of 
the body concur not to the effect, we may 
too, warrantably enough, add, that cures may 
be performed by ‘far more minute corpufcles 
than thofe of finoke, infinuating themfelves 
from without meo the bedy. For I know a 
very.dexterous geldfmmah, who, when tte ovet- 
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heats himnfelf, as he often unawares does at 
hammering of plate, is fubject to fall into grip- 
ings of the belly, which lead to fluxes ; but 
his ufual and ready cure is, as foon as con- 


And by fe-veniently he can, to heat kis anvil, and fit 


ting ou a 


bot anvil. 


Cures of the 


colick by 


upon it for a great while together, heating it 
hot again, if there be need. But to return to 
our medicinal fmeokes, it is known, that fome 
find more good aguainftthe fits of the colick, by 
the clyfters of the imoke of tobacco, than by 
any other phyfick-they take; fo that I know 


giyfers of wealthy perfons, that relying upon the benefit 
. the fmoke ofthey find by this remedy, have left off fending 


tobacco. 


Of other 
_ cares done 


by fmnokes. 


for their phyficians to eafe them of the colick. 
And indeed, when I confider what an odd con- 
crete even common foot is, and that many 
concretes, by being refolved into fmoke, may 
be either more or otherwife unlocked, than 
they would be by the ftomach of a man, (fo 
that I may elfewhere entertain you of the great 
heightening of fome emetick and cathartick fim- 
ples in their operation, by their being reduced 
into fmoke) and that alfo probably the opera- 
tion of fome fumes and odours may be much 
changed and improved by their not getting in- 
to the body by the mouth, but other parts; I 
am inclinable to think, thatthere might be made 
further ufe of them, if phyficianis pleafed, than 
hitherto has been. For I have made fuch trial 
of the virtue of fulphureous fmoke, to preferve 
fome liquors, as 1 was much pleafed with. And 
not only Paracelfus, but Hehmont highly extols, 
as a grand fpectfick in fits of the mother, the 


_fmoke of the warts, that grew upon the legs of 


horfes, conveyed to the parts fuppofed to be 
rimatily affected. And I remember, that 
farely I met with a gentleman curious and in- 


‘telligent, who, as himfelf affured me, was by 


the fcurvy and ill-conditioned ulcers, and other 
obftinate diftempers, brought fo low, that he 
was {carce able to turn himfelf fteely in his bed, 
and thereupon refolved again{t taking any more 
phyfick, partly out of defpair of recovery; and 

artly of wearinefs of the tedious courfes of 
phyfick the doétors had in vain made him pafs 


‘through: but that fome of his friends bringing 


him a certain furgeon, whom they affirmed to 
have ftrangely cured many defperate diftempers, 
by ways very unufual and not troublefome to 
the patient, this gentleman was: content to put 


_ himfelf into his hands; the furgeon promifing, 


that he would not give him any other phyfick, 


. but now and then a cup of fack by way of cor- 


dial; his way of cure being ‘to fuenigate the 
patient very well every morning with a ceftaih 
fmoke, which that gentleman thinks, by what 
he took notice of, in the powder that yielded 
it, to have been fome vegetable, fubftance. 


‘And with this remedy ina fhort time he grew 


perfectly well, and came home a while finct in 
very good health, from a voyage, which the 
confufions of his own country wivited hina to 
make as far as the Eaft-Indiés. “This furgeon, 
whoie name I cannot hit upon, dying fuddenly, 
his fecret (which was tried upon divers others 
befides this gentleman) is, for aught we know, 
dead with him. . 

[Bur as for the efficacy, that may be found 


-in appropriated fumes and fteams, we have 
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more than once, by barely unitopping and 
holding under her nofe a {mall phial of highly 
rectified {pirit of fal-armoniack, or even of 
hartfhorn, almoft prefently recovered a young 
beauty, I need not name to you, out of ftrange 
fits, that were wont to take her more fuddenly 
than thofe of the falling-ficknefs, and were 
looked upon as epileptical, though perchance 
they were not merely fo. To whichI fhall 
add, that alady, that both you, Pyropbilus, 
and 1 know and love very well, though the 
have been long fubjeét to violent and tedious 
fits of the head-ach, and though that diftem- 
per hath been much increafed by a great con- 
cuffion of her head, occafioned by the over- 
turning of a coach, yet fhe is wont prefently 
to be relieved, barely by holding her head a 
pretty while over a ftrong decoction of tea, 
and breathing in the iteams of it. ] 

Anp now Iam difcoutfing of cures made 
by fteams, ot other feemingly flight means, I 
muft not pretermit a thing fo remarkable, that 
if it were more generally known in Evxrope, I 
fhall think it fomewhat ftrange to find it fo lit- 
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Of the fude 
den ceafing 
of the 


tle reflected en by phyficianss and that is, the pgve at 
conftant and almoft fudden céeafing of the plague, ee 


populous city ef Grand Cairo ih Egypt to- 
wards the latter end of Fx##e, about which tinie 
in moft countries in our hemifphere it is wont 
to fpread fafteft, and be moft rife. The truth 
of this is atte{ted by fo many travellers of févé- 


‘tal nations, that it wete injurfous to doubt of 


it; and net enly the dexterous Mr. R. whotn 
you well know, and who lived at Cairo, has 
confirmed to me the truth of it, but the learn- 


ed Profper Alpinus, who both ws an éxcellerit 
-phyfician, and fpent many years in &gyp?, 


gives us this particular account of it: Péftis 
Gayri aique in omuibus locis Abgypti ittvadere 


~ how raging foever, in the almoft incredibly June, 


De medi- 
chia Ae- 


tos popules folét imennie Septembri wenfe, ufque gyptiorum, 


ad funium: bis érite omnibus menfibius, & Sép- 
tembri ad Funtiun ufyue, péfis alinndé per con- 
taginm ine afportata eat gektem invadere folet. 
And after a few knés; Fant vero menfe, qua- 
lifcunque {9 quantacanque fi iti peftilentia, fole 
_primam cancri partem ingrediente, omnino tolh- 
tur, quod multis plané divinum effe non immerito 
videtur: Jed quo etiam valde mirabile cfeditur, 
omnia fapelletilia peftifero contagio inféta 
tunc nullum contagi: effettam ineam gentem edunt , 
ita ut tunc ca vobis in tutifime &S tranquiliiffiono 
fatu reducatur ex fummé morbofo: atqae morbt 
particulares, fporadict a Grecis vocati, func ap- 
parere encipiant, qui nafquam gentinm tempore 
peftis apparebant. < The plague at Grand Casro, 
* and in ail parts of gypt, is wont.to invade 
the inhabitants from thé beginning of the 
month Seprember until Fane : for mm all thede 
months, froth Septemiber unto F une, the plague 
from other nations is brought thither, and is 
wont to mfett that natioh: But in the month 
of une, of what nature and how great {otver 
the peftalence be, when the fun firit enters Can- 
cer, i€18 imimediately removed; which thing 
many (and that not without reafon) take to 
be-a parucular mercy of God. .But (what 
is moré admirable) all houfhold-ftuff, how- 
© ever infected with the contagion of the a 
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ae poris incipiunt obfervari, a quibus fortaffe non thofe of men, it is remarkable what Pz/o con- 
tmmerito caufam extinélionis peftis morbofique in feffeth, the illiterate Brafilian empiricks are able 
falubrem fiatum mutationis pendere arbitror: to pertorm with frictions, even as unfkiltully 
quando nulla alia ex confervatricibus caujis,quas as they order them: Mira equidem, faith he, prpop.nyee, 
vuleus medicorum res non naturales appellat, tum tuende fanitatis ergo, cum in plerifque mor- Med. lib.2. 
aére excepto, ibi eo tempore appareat, in quam bis fanandis, frittione €S untfione frequenti in- caper 
morbofi ftatus in falubrem mutationem referre cole preftant, illam frigidioribus, & chronicis, ae’ 
poffumus: ideo neceffarium erit bujufce mutationis banc in acutioribus adbibentes. Qua remedia 
caufam atris mutationi acceptam referre, Sc. . lubenter advene imitantur, &S, ut par eff, ex le- 
¢ Thefe things are firft obferved about that gbus artis bec S plura medendi empiricorum 
‘ time. Fromwhich, I think, and.perchance genera moderantur. ‘ The inhabitants do 
‘ not without reafon, the caufe of the extinction ‘ ftrange things, both in preferving health and 
‘ of the plague, and the change of the ftate ‘ in curing difeafes, by friction and unction, 
¢ from morbid to wholefome doth depend; ‘ ufing the firft in cold and chronical, the lat- 
¢ for no other of the confervative caufes, which ‘ ter in acute difeafes. And ftrangers, who 
© are wont to be called by phyficians res uon- ‘ arrive there, are, as they ought, willing to 
‘ yaturales, appeareth then, befides theair: to ‘ imitate their ways of phyfick, and by rules of 
« which we may refer this change from difeafe ‘ art to prefide and moderate thefe ways of 
‘ to healthinefs; and therefore we muft refer ‘ empirical healing.” And as Galen himfelf 
‘ this change to the change of the air.” Upon highly extols a fkilfull application of cupping- 
this inftance, Pyropbilus, I have prefumed the glaffes in the colick; fo in Brafi/ they find, 
longer to infift, becaufe (if you duly reflecton that the like remedy 1S ftrangely fuccefstul: for 
it) you will, I fuppofe, difcern, thatit much Cholera ficea, faith our candid Pifo in another 
credits and elucidates a great part of what hath place, ei/dem feré remediis (of which he had dem 
been delivered in divers of the foregoing leaves, been fpeaking) curatur, maximé fi regioni bepatis P.- \1- 
concerning the poffibility of nature’s doing cornee cucurbitule applicentur. De quibus meriio 
ereat matters again{t difeafes, without the help hoc teftor, quod Galenus de fuis cucurbitulis, quas 
of grofs and fenfible evacuations. incolico affetiuincantamenti inftar operari tradidit. 
‘ Cholera ficcais cured by the fame remedies, 
CHAP. XV. ‘ efpecially if their horny cupping-glafs be ap- 
That hu- ND fince we have reprefented a human ‘ plied to the region of the liver, of which I 
rae bid body as an engine, we {hall add, that it ‘ muft atteft the fame thing, that Galen doth 
Meise i ~ may be altered both for the better and for the of cupping-glafles ; which he affirmed to 
fich mo- -worfe, by fuch bare motions or impulfes of ex- ‘ work as miraculoufly, as if their operation 
tions, as ternal bodies, as aét but ina grofsand confeffed- ‘ had depended on enchantment, 
al in *, ly mechanical manner, For it is known, that We fhall add, for further confirmation, 
shies out of fuch {peedily killing (unlefs feafonably that notwithftanding all the horrid fymptoms, 
chanical xemedied) diftempers, as fits of {wooning, that are wont to enfue upon the biting of that 
manner, atients of either fex are often recovered with- poifonous {pider, the Tarantula, that laiting and 
proved Hd out any inward medicine, by beingbarely pinch- formidable difeale, which often mocks all o- 
fances, “edin feveral places. I, that have endured ther remedies, is by nothing fo fuccefsfully op- 
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¢ eafe, at that time fhews no effect of any con- 
‘ tagion, fo that then the whole nation paffes 
‘ into a moft fecure and healthy condition, 
¢ from a morbid and dangerous; and then 
‘¢ thofe difeafes, which are called by the Greeks 
* Sporadici, begin to appear, which in no part 
© of the world are feen to be rife together with 
¢ the plague? And in the next chapter, in- 
quiring at large into the caufes of this wonder, 
he denies it to proceed from the increafe of 
the JNil/e, which happens to be coincident in 
point of time with the extinction of the plague, 
becaufe that the infection ceafeth before the 
{welling of the river is confiderable; and afcrib- 
eth it rather to the alteration of the air, pro- 
duced by the northerly winds, which then be- 
gin to blow, and fome other circumftances: 
{peaking of which, Hc (faith he) per id tem- 
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more fuddenly in the newly mentioned inftan- 
ces of thofe, in whom the bare agitation of a 
coach will produce fuch violent fits of vomi- 
ting, and fuch fatntnefs, that 1. -have known 
fome of them apprehend they fhould prefently 
die; fo the bare ceffation of that difcompofing 
motion foon relieved them. Wefee in our 
{tables, what operation the currying of them 
carefully hath upon our horfes. And Helmoxs 
fomewhere tells us, that himfelf, as 1 remember, 
could, by the milk of anafs, tell, whether fhe had 
beenthat day diligently curried orno ; and focon- 
fiderable an alteration in milk fhould methinks 
{trongly argue, that a great,one is in the blood 
or other juice, of which the blood is elaborated, 
and confequently in divers of the principal parts 
of the body muft have preceded it. But to prefer 
our confideration from the bodies of beafts to 


pofed, as by mufick; fome determinate tune or 
other, which proves fuitable to the particular 7 én- 
nature ofthe patient’s body, or that of the/)?"" we 
poifon producing there fich a motion, or de- phe Taran- 
termination of fome former motion of the {pi- tue by 
rits, or the humours, or both, as by conduct- mei ie 9 
ing the {pirits into the nerves and mujcles inr madified. 
fervient to the motion of the limbs, doth make 
the patient leap and dance, till he have put him- 
felf into a {weat, that breathes out much of the 
virulent 


great and dangerous fickneffes, have fcarce ever 
found any fo violent for the time, as that, which 
the bare motion and {mell of a fhip and fea-air 
hath put me into, efpecially in rough weather, 
till I was fomewhat accuftomed to navigation; 
and yet this violent and weakning ficknefs, as 
it was not produced by a peccant humour in 
the body, fo it was-quickly removed by the 
air, and quiet of the fhore, without the help 
of phyfick. And the like may be obferved 


can Google 
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virulent matter, which hath been probably fitted 
for expulfion, by fome change wrought in its 
texture or motion, or thofe of the blood, by 
the mufick. Forif {weat and exercife, as fuch, 
were all that relieved him, why might not fudo- 
rificks, or leaping without mufick, excufe the 
need of fidlers? which yet is fo great, that 


Kircher informs us, that the Apuleian magi- 


Alufurz Ld. 
9. cup. of. 


{trates are wont to give ftipends, at their pub- 
lick charge, to fuch, to relieve the poor by 
their playing. And not only he hath the me- 
morable ftory of Robertus Pantarus, a Taran- 
tine nobleman, whofe difeafe being not known 
to proceed from the biting of a fpider, couid 
‘by no remedies be cured; he was at length, 
even upon the point of death, fuddenly relieved, 
and by degrees reftored to perfect health by the 
ufe of mufick: but Epiphanius Ferdinandus, in 
his accurate obfervations concerning thofe bit- 
ten with the tarantula, together with Mathiolus, 
and other authors, bear witnefs thereunto by re- 
fembling narratives. Now that a found (not 
barely as a found, but fo modified) may pow- 
erfully operate upon the blood and {pirits, I, 
who am very mufically given, have divers 
times obferved in myfelf, upon the hearing of 
certainnotes. And it might be made probable, 
both by that, which we have formerly faid of 
the effect of fkreaking upon the teeth and gums, 
and by the dancing fit, into which not every 
mufical found, though never fo loud, but 
fome determinate tune is wont to put the bit- 
ten patient. But it may be more manifeftly pro- 
ved, by the following teftimony of our inquifi- 
tive Jefuit, wherein he affirms, that the fpiders 
may, as well as thofe they have bitten, be 
made to dance by tunes fuited to their peculiar 
conititutions. * 

Ano this I the Jefs wonder at, becaufe Epi- 
phanius Ferdinandus himfelf not only tells us 
of aman of 94. years ofage, and fo weak, that 
he could not go, unlefs fupported by his ftaff, 
who did, upen the hearing of mufick after he 
was bitten, immediately fall a dancing and ca- 
pering like a kid; and affirms, that Tarantu- 
la’s themfelves may be brought to leap and 
dance at the found of lutes, {mall drums, bag- 
pipes, fiddles, &%¢. but challenges thofe, that 
believe them not, to come and try, promifing 
them an ocular conviction: and adds, what is 
very memorable and pleafant, that not only 
men, in whom much may be afcribed to fancy, 
but other animals being bitten, may likewife, 
by mufick, be reduced to leap or dance: for 
he faith, he faw a wafp, which being bitten by 
a Tarantula whilft a lutanift chanced to be by; 
the niufician playing on his inftrument, gave 
them the fport of feeing both the wafp and fpi- 
der begin to dance: annexing, that a bitten. 
cock did the like. . 

Vou. I. 


| CHAP. XVI. Divers in- 
MIGHT alfo, Pyrophilus, confirm what 17° 7 
told you, when I faid, that ficknefs may curneac! 
produce fuch an alteration in the fabrick of the es, « pe- 
body, as to make it capable to be very much’ 7 fas 
affected, as well for the better as for the sce ae 
worfe, by fuch things, that would not fearce at perjons 
all effect it if it were found, from the confider-i70™ parti: 
ation of thofe many and {trange idocuxpaaias, Oe” ae 
or peculiarities, to be met with in fome per- 0 tive pre 
fons in ficknefs and inhealth. For though many moziens — 
of thefe differences between healthy men are *74?evnts 
not likely to be greater, than may be obferved naa 
between the fame man, when well, and himfelf “ 
as the oeconomy of his body may be difcompo- 
fed by fome diftemper; yet we often fee, that 
fome perfons have the engine of their body 
fo framed, that it is wonderfully difordered by 
{uch things, as either work not at all on others, 
or work otherwife on them; as it is common 
enough for men to be hugely difturbed, and 
fome of them to fall into fits of trembling and 
{wooning, upon the fight or hearing of a cat. 
And to fuch an affection I know a very emi- 
nent commander obnoxious, your late unkle, 
the Jaft Earl of Barrymore, a very gallant no- 
bleman, and who did his country great fervice in 
the Irifh wars, had the like apprehenfion for 
tanfey. I cannot fee a fpider near me, without 
feeling a notable commotion in my blood, 
though I never received harm from that fort of 
creature, and have no fuch-abhorring againft 
vipers, toads, or other venomous animals, 
You know an excellent lady (married to a 
great perfon, that hath more than once govern- 
ed Ireland) whofe antipathy to honey, which 
is much talked ofin that country, hath difplay- 
ed it felf upon feveral occafions; notwithftand- 
ing which, her experienced phyfician imagin- 
ing, that there might be fomething of deceit in 
her averfion, took an’ opportunity to fatisfy 
himfelf, by mixing a little honey with other 
ingredients of a remedy which, he applied to a 
very flight and inconfiderable cut or feratch, 
which fhe chanced to. get on her foot; but he 
foon repented of his curiofity, upon the ftrange 
and unexpected diforder, which ceafing upon the 
removal of that, and application of other or- 
dinary remedies, fatishied him, that thofe fymp- 
toms were to be imputed to the honey, and 
not the barehurt. Thefame excellent lady, [ 
remember, complained to me, that when fhe 
was troubled with coughs, all the vulgar pec- 
toral and pulmonick remedies did her no 
good, fo that fhe could find relief in nothing 
but either the fume of powdred amber, taken 
with convenient.herbs in a pipe, or that Ba/- 
famum fulphuris, which we have already taught 
you in this effay. 
[1 Know a perfon of quality, tall and ftrong 
6 Y made, 


* Ubi fonatores, qui mifice fia Loe malum etiam publicis 5a) ha fipendiis ad paupersm remedium folativmaue conduli curare 
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made, who lately afked my opinion, whether, 
when he had need of a vomit, he fhould con- 
tinue to make ufe of coffee, in regard it 
wrought fo violently with him: this gave me 
the occafion, as well as curiofity, of inquiring 
particularly both of himfelf and hisJady, con- 
cerning this odd operation of coffee upon 
him; and J was told, that an ordinary wine- 
glafs full of the ufual warm decoétion of 
coffee boiled in common water, was wont, 
within about two hours, to prove emetick 
with him, and before noon did give him eight, 
ten, or fometimes twelve vomits, with fo much 
violence, that he was lefs affected by the infu- 
fion of Crocus metallorum, or other ufual eme- 
ticks, and therefore was deliberating, whether 
he fhould not change coffee for fome of them, 
though finding its operation very certain, he 
had for fome years accuftomed himfelf to take 
that vomit. And that, which is alfo remarkable 
in this matter, is, that he tells me, that fcarce 
any vomit is more troublefome to him to take, 
than that above mentioned is grown of late, fo 
that even the odour of coffee, as he paffeth 
by coffee-houfes in the ftreet, doth make him 
fick ; and yet that fimple is to moft men fo 
far from being vomitive, that it is by eminent 
phyficians, and in fome cafes not without 
caufe, much extolled as a ftrengthener of the 
{tomach. And this very gentleman himfelf 
ufed it a pretty while again{ft the fumes, that 
offended his head, without finding any vomi- 
tive quality at allin it. 

Tue books of fober and learned phyficians 
afford us examples of divers fuch, and of much 
more ftrange peculiarities, and likewife of fuch 
perfons, who haying defires of certain things 
very extravagant, and even abfurd, (ordinarily 
not only improper, but hurtful to their diftem- 
pers) have been cured by the ufe of them, of 
very dangerous and fometimes hopelefs difeafes: 
ef which kind of cures I may alfo elfewhere tell 
you what I have obferved, and fome credit may 
be brought to fuch relations, by what we or- 
dinarily fee more greedily devoured (without 
much harm) by longing women, and maids 
troubled with the green-ficknefs. 

That fince ~ BUT now, Pyrophilus, fince the engine of 
rhe body re- a human body thus appears to be. fo framed, 
ceives fuch that it is capable of receiving great alterations 
a “eh from fuch unlikely things as thofe we have 
ay " ‘been mentioning; why fhould we haftily con- 
things,  Clude again{t the efficacy of fpecificks, taken 
‘here is m0 into the body, upon the bare account of their 
ze = Te not operating by any obvious quality, if they 
(pecifcks, Qe recommended unto us upon their own ex- 
vecaufethey perience by fober and faithful perfons? and 
riba a that fcarce fenfible quantities of matter, having 
aerial once obtained accefs to the mafs of blood 
lisies.  € whichis very eafily done by the circulation) 
may, by the contrary and fwift motion, and 
by the figure of the corpufcles it. confifts of, 
give fuch a new and unnatural impediment or 
determination to the motion of the blood, as 
to difcompofe either its texture, or that of the 
heart, brain, liver, fpleen, or fome fuch prin- 
cipal part of the body, (as a fpark of fire redu- 
ceth a whole barrel of gunpowder, to obey the 
laws of its motion, and become fire too; or asa 


The USEFULNESS of 


Part If. 


little leaven is able, by degrees, to turn the 
ereateft lump of dow into leaven) need be 
manifefted by nothing, but the operations of 
fuch poifons, as work not by any of thofe 
(which phyficians are pleafed to call) Manife/t 
Qualities. For though! much fear, that moft 
of thofe, that have written concerning poifons, 
fuppofing that men would rather believe than 
try what they relate, have allowed themfelves 
to deliver many things more ftrange than true; 
yet the known effects of a very {mall quantity 
of opium, or of arfenick, of the fcarce difcer- 
nable hurt made by a viper’s tooth, and efpe- 
cially of the biting of a mad dog, (which 
fometimes, by lefs of his fpittle than would 
weigh half a grain, fubdues a whole great ox 
into the like madnefs, and produceth truly- 
wonderful fymptoms bothin mens bodies and 
beafts) are fufficient to evince what we pro- 
pofed. 

Anp that man’s body may be as well fome- 
times cured, as we fee it too often difcompofed, 
by fuch little proportions of matter, may (not 
now to mention the queftionabte virtues afcribed 
to many antidotes) be gathered from that expe- 
riment, fo common in /faly and elfewhere, of 
cunng the invenomed biting of fcorpions, by 
anointing the bitten and tumid place with 
common oil, wherein ftore of fcorpions have 
been drowned and fteeped. And a refembling 
example of the antidotal virtue, wherewith na- 
ture hath enriched fome bodies, is given us by 
the above commended Pi/o, in his Medicina 
Brofilienfis, where (treating of the antidotal 
efficacy of the famous Brafilian herb Nbanby, 
eaten upon an empty ftomach) he adds this 
memorable ftory; That he himfelf faw a Bra- 
filian, who having caught an over-grown toad, 
and {welled ‘with potfon (fuch a one as Brafi- 
hans call Czruru) which ufeth to be as big a- 
gain as the European toad, and defperately 
venomous (which perhaps our ioads are not) 
he prefently killed him, by dropping on his 
back the juice of the flowers and leaves of that 
admirable plant. And you may remember, 
that the fame author formerly told us, in effect, 
that as great and falutary changes may be pro- 
duced even in human bodies, where he relates, 
that he had known thofe, that had eaten feveral 
forts of poifon, fnatched in a trice from immi- 
nent death, by orily drinking fome of the m- 
fufion of the root he calls Fabarandi; and this; 
after | know not how many alexipharmaca and 
theriacal antidotes had been fruitlefly admini- 
ftred. 

You will perchance tell me, Pyrophilus, that 
thefe three or four laft inftances are of poifonous 
diftempers and their antidotes; not of ordina- 
ry difeafes, and their fpecifick remedies. But 
to this I have a double anfwer: and firft, many 
of thofe diftempers, that proceed from poifon, 
are really difeafes, and both called by that name, 
and treated of as fuch, by phyficians. And 
indeed they may well look upon them but as 
difeafes, exafperated by a virulent malignity, 
which yet appears to be not always eafily diftin- 
guifhable from that of difeafes, that proceed not 
from poifon, by this, that otherwife the phy- 
ficians of princes and great men, if, after having 

confidered 


ideeeee Google 


NaTuUuRAL PHILOSOPHY. 


543 
AND firft, it is manifeft to thofe that até 1n- 
quifitive, that the true nature and caufes of {6-4 difqui- 
veral difeafes are much lefs certain, and rhuch Jie con- 
more difputed of amongft the doctors them "7770" | 
felves, than thofe that are not inquifitive imia- Selle 
gine: nor is the method of curing divers par- of phy/icke 


Effay 5. 
confidered all the inward parts-of their dif-bow- 
elled patients, could not fo often doubt and 
difpute, as they do, whether or no poifon were 
acceffary to their death. And Pi/o (who learnt 
divers of their deteftable fecfets from the Bra- 
filians) relates; That fome of them aré fo fkil- 


Wheat is 


ful in the curfed art of tempering and allaying 
their poifons, that they will often hinder them 
from difclofing their deleterial nature for fo 
long a time, that the fubtile murderers do, as 
unfufpectedly as fatally, “execute their malice or 
revenge. Thefe difeafes indeed are wont to 
differ in this from furfeits, and other refembling 
ordinary difeafes,; that in the one, the veno- 
mous matter, that produceth the difeafe, is at 
firft much more fmall, than in the other the 
morbifick matter is wont to be. Burt the acti- 
vity of this little quantity ofhoftile matter doth 
make it pernicious; that tht ‘diforders it pro- 
duceth in the body, being much greater than 
that af ordinary fickneffes is, the cure of fuch 
diftempers is the fitter to manifeft how power- 
fully nature may be fuccoured by remedies, that 
work not by firlt or fecond qualities, fince fuch 


are able to deliver her from difeafes heightned _ 


by a peculiar and venomous malignity. 

To this firft I fhall fubjoin my next, which 
is, That divers paffages of the former difcourfe 
(efpecially what we have related concerning the 
cure of agues, of the rickets, and of the king’s- 
evil) may fatisfy you, that even of ordinary 
difeafes (fome at leaft) may be as well cured 
by fpecificks, as thofe produced by poifon are 
by antidotes. | 

You may alfo fay, Pyropbilus, < But what 
* if a recommended {pecifick do not only feem 
€ unable to produce the promifed effect, but have 
¢ qualities, which according to our notions of 
< the nature of the difeafe, feem likely to confpire 
« with it and increafe it?’ 

I anfwer, 
First, That though it is better for the pa- 


to be done, tient to be cured by a rafhly and unfkilfully 


when the 


fpecifick 


feems lik 


to increas 


iven medicine, than to die under the ufe of 


y,the moft fkilfully adminiftred phyfick; yet 
@ that the phyfician, who lofeth his patient, after 


the difeafe. haying done all, that his art prefcribed to fave 


him, deferves more commendation than he, 
that luckily chanceth to cure his patient by an 
irrational courfé. And therefore in fuch a cafe 
as you put, Pyropbilus, 1 think the phyfician 
ought to be very well fatisfied, as tothematter of 
fact, before he venture to try fuch a remedy ; 
efpecially ifmore ordinary and unfufpected means 
have not been imployed and found ineffectual : 
for it is not one lucky cure, that ought to re- 
commend to a wary phyfician the ufe of a re- 
medy, whofe dangerous quality feems obvious, 
whereas its virtue muft be credited upon report. 

Burr then, fecondly, If the phyfician be duly 
fatisfied of the efficacy of the remedy, upon a 
competent number and variety of patients, I 
fuppofe he may, without rafhnefs, make ufe 
of fuch remedies, at leaft where ordinary me- 
dicines have been already fruitlefly tried. 

CHAP. XVII. 
Gee you may ceafe to wonder at m 
daring to fay this, Pyrophilus, 1 mu t 

offer to you three or four particulars. 


ticular difeafes more fettled and agreed on, that 
depending chiefly upon the knowledge of thofe 
caufes, which, as I was faying; are contioverted. 
Itis not, that I ameither an ehemy to method 
in phyfick, of an undervaluer of it; but I feat 
the generality of phyficians (for I intend not, 
nor need all along this effay {peak of thern all) 
have as yet butan imperfeét method, and have 
by the narrow principles they were taught in the 
{chools, been perftiaded to change their me- 
thod rather to the barreh principles of the Peri- 
patetick fchool; than to the full amplitude of 
nature. Nor doJ find, that phyficians have 
yet done 2 fita thing, as ferioufly (and with 
the attention, which the importanceof the thing 
deferves) on the one fide, to enumerate and 
diftinguifh the feveral caufes, that may any 
whit probably be affigned, how the phenome- 
na of that difordered ftate of the human body, 
which we calla difeafe, or its fymptoms, may 
be produced; and on the other fide, by how 
many and how differing ways the phanomena 
may be removed, or the difeafes they belong to 
deftroyed: and if this were analytically andcare- 
fully done, I little doubt, but that men’s know- 
ledge of the nature and caufes of difeafes, and 
the’ways of curing them, would be lefs circum- 
feribed, and more effectual than now it is 
wont tobe. Andlam apttothink, that even 
methodifts would then find, that there are di. 
vers probable, if not prornifing methods (pro- 
per to diverts tafes) which ways they yet oyer- 
look. Afid though in a right fenfe it be true, 
that the phyfician is hut nature’s minifter, and 
is to comply with her, who aims always at the 
beft; yet if we take them in the fenfe thofe ex- 
preffions are vulgarly ufed in, I may elfewhere 
acquaint you with my exceptions at them, and 
in the mean time confefs to you, that I know 
not whethet they have not done harm, and 
hindered the advancement of phyfick, fafcinat- 
ing the minds of men, and keeping them from 
thofe effectual courfes, whereby they may po- 
tently alter the engine of the body; and by rec- 
tifying the motion and texture of its parts, both 
confiftent and fluid, may. bring nature to their 
bent, and accuftom her to fuch convenient 
courfes of the blood and other juices, and fuch 
fit times and ways. of evacuating (what is nox- 
ious or fuperfluous, €c.) as tiiay prevent or 
cure divers ftubborn difeafes, more happily 

than the vulgar methodifts are wont to do. 
Anp indeed, it is fcarce to be expected, 
that till men have a better knowledge of the 
principles of natural, philofophy, without 
which it is hard ‘to arrive at a more compre- 
henfive theory of the various poffible caufes or 
difeafes, and of the cohtrivance and ufes of 
the parts of the body, the method which fup-; 
pofes this knowledge fhould be other than in 
many things défeétive, and in fome erroneous ; 
as am apt to think, the vulgar method may 
be fhewnto be, as to fome particular difeafes,. 
Of 
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Of this I may perhaps elfewhere acquaint you 
more particularly with my fufpicions, and there- 
fore I fhall now only mention the Jaft obferva- 
tion of this kind] met with, which was a gentle- 
man, you and I very well know, who being 
for fome months much troubled with a 
difficulty of breathing, and having been un- 
fuccefsfully treated for it by very eminent phy- 
ficians, we at laft fufpected, that ic was not the 
lungs, but the nerves, that ferved to move the 
diaphragm and other organs of refpiration, 
upon whofe diftemper this fuppofed afthma de- 
pended; and accordingly, by a taking or two 


Part II. 


‘ ledge of thefe-will be called rationals in phy- 
‘ fick.’ 

SEcoNDLy, There are divers medicines, 
which, though they want not fome one quality 
or other, proper to increafe the difeafe, againft 
which they are adminiftred, are yet con- 
fidently ufed by the moft judicious doétors, be- 
caufe that they are fo inriched with other quali- 
ties, whereby they may do much more good 
than their noxious qualities can do harm: as in 
a malignant feaver, th@ugh the diftemper be 
hot, and though treacle and fome other anti- 
dotal fudorificks be hot alfo, yet they are ufe- 


. Sas i Inflances 
of a volatile falt of ours, which is very friendly 


to the Genus nervofum, he was quickly freed 
from his troublefome diftemper, which after- 
wards he was fully perfuaded did not proceed 
from any ftuffing up of the lungs, To be 
fhort, how much efteem foever we have-for 
method, yet fince that ic felf and the theories 
whereon men ground it, are, as to divers par- 
ticular difeafes, fo hotly difputed of, even 


fully adminiftred in fuch difeafes, becaufe the of some 
relief they bring the patient, by oppugning the medicines 
malignity of the peccant matter, and perhaps ak te 
by eafing him of fome of it by fweat, is more for noxits, 
confiderable than the harm they can do him, and yer 
by increafing. for a while his heat. Apve 
THE very experienced Bontius, chief phy- ie 
fician to the Duéch plantation in the Eaff-Indies, ~~ 


in his Methodus medendi Indica, treating of the Cap. 2. 


among eminent phyficians, that in many cafes 
aman may difcern more probability of the fuc- 
cefs of the remedy, than of the truth of the re- 
ceived notion of the difeafe; in fuch abftrufe 
cafes methinks it were not amifs to reflect upon 
that reafoning of the ancient empiricks (though 
on a fomewhat differing occafion) which is 
thus fomewhere expreffed by Cel/us: Neque fe 
dicere confilio medicum non egere, €8 irrationa- 
bile animal hanc artem poffe preftare, fed bas 
latentium rerum conjetturas ad rem non pertineres, 
quia non interfit, quid morbum faciat, fed quid 
tellat. * Nor doth he fay, that a phyfician 
* needs nothing of counfel or deliberation, or 
‘ that an irrational man may profefs this art; 
* but that thofe conjectures of hidden things 
“ are nothing to the purpofe, Becaufe it mat- 
* ters not what eaufeth the difeafe, but what 
“ removes it.” And as the controverted me- 
thod. in the above mentioned difeafes is not yet 
eftablifhed or agreed on in the fchools them- 
felves, fo divers of thofe, that are wholly ftrangers 
to thofe {chools, do yet, by. the help of ex- 
periencé and good fpecificks, and the method 
their mother-wit does, according to emergen- 
cies, prompt them to take, perform fuch.con- 
fiderable cures, that Pi/a fticks not to give this 
teftimony to the utterly unlearned Brafilian em- 


{pafmus, which (though here unfrequent) he 
reckons among the endemical difeafes of the 
Indies, commends the ufe of Quercetanus’s lau- 
danum, of philonium, and principally of an 
extract of opium andfaffron, which he defcribes 
and much extols: and left his readers fhould 
fcruple at fo ftrange a prefcription, he adds 
this memorable paffage to our prefent purpofe : 
Fortaffis (fays he) fciolus quifpiam negabit bis 
remediis, propter vim ftupefactivam ac narcoti- 
cam nervifque inimicam, effe utendum, Speciofa 
quidem hec prima fronte videntur, fed tamen vana 
funt, Nam praterquam quod calidiffima bujus 
climatis temperies requirat, certifimum eft in ta- 
li necefitate, fine bis egrum evadere non poffe. 
Adde, quod nos tam rité opium bic preparamus,, 
ut vel infanti innoxie detur: (8 fané (ut verbo 
abfoluam) fi opiata bic nobis deelfent in morbis, 
calidis bis graffantibus frujftra remedia adbibere- 
mus, quod etfi imperitis durum, ex progreffu ta- 
men me nil temere diniffe patebit, * Perchance 
* fome fciolift in phyfick may affirm, that thefe 
‘ things may not be ufed, by reafon of the 
‘ narcotick and ftupefa¢tive property. But 
thefe pretences are as vain in effect as {pecious 
at firft fight: for befides that the hot temper 
of this country requires it, it is fure, that 
without thefe remedies there can be no cure. 


“ 


Hifl. Nat. piritks : Interim, fays he, feniores €9 exerci- * Add,thathere we prepare opium fo well, that 
a sfed. tatiores eximit funt botanict, facilique negotio < you may give it to an infant. And truly, 
pando, omnis generis medicamina ex undiquaque in fylvis * ifin hot difeafes we had no opiates, we fhould 


conquifitis conficiunt. Que tanta fagacitate in- 
terne (F externeé illos adbibere videas, precipue 
in morbis é veneno natis, ut quis illorum mani- 
bus tutius & Jécurius fe tradat, quam medicaftris 
noftris {ciolis, gui fecreta quedam in umbra nata 
atque educate crepant perpetud, EF ob bas rati- 
onales dict volunt. * In the mean time, the 
‘ Brafilian botanifts make all forts of medi- 
* cines of fimples they find every where in the 
© woods: which they make with fo great faga- 
* city, and apply them both internally and ex- 
“ ternally; efpecially to difeafes that fpring from 
* venom, that a man may more fecurely give 
© himfelf over to their hands, than to our un- 
* fkilfull phyficians, who brag much of fecrets 
© they have learntin private, and for the know- 


in effect find, that the ufe of all other medi- 
caments would prove altogether vain and 
fruitlefs.’ 
_ Tue drinking freely, efpecially if the drink 
be cold water, is ufually (and in moft cafes, 
nor without much reafon,) ftrictly forbidden, 
as very hurtful for the dropfy; and yet thofe, 
that frequent the Spaw, tell us of great cures 
performed by pouring in plenty of waters into 
the patient’s already diftended belly. And I 
know a perfon of great quality and virtue, 
who being by an obftinate dropfy, befides a 
complication of other formidable difeafes, 
brought to a defperate condition, was advifed 
to drink Tunbridge-waters, when I happened 
to be there, by her very {kilful phyfician ; who 
told 
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told me, that the doctors having done all their 
art could direct them unto, in vain, fhe would 
be cured by death, if fhe were not by thefe 
waters ; from whence (the weather proving very 
feafonable for that fort of phyfick) the returned 
in fo profperous a condition of recovery, as 
exacted both his and my wonder. That the 
of the we decoction of fo heating a fimple as guaiacum 
of guaia- Would be looked upon by the generality of 


cum for  phyficians, both Galenifts and Chymitts, as a 
seagate dangerous medicine in phthifical and other con- 


mercury for fUMptions, you will eafily grant: and yet fome 
pales. | eminent phyficians, and (particularly Spaniards) 
tell us of wonderful cures they have performed 
in defperate ulcers of the lungs, by the long 
ufe of this decoction, notwithftanding its mani- 
feftly and troublefomely heating quality. And 
I know a phyfician eminently learned, and 
much more a methodift than a chymift, who 
aifures me, that he has made trial of this un- 
likely way of curing confumptions with a fuc- 
cefs, that has much recommended thefe para- 
doxical Spaniards to him. It is alfo believed, 
and not without caufe, by phyfictans, that mer- 
cury is wont to prove a great enemy to the 
genus nervofum, and often produces palfeys, and 
other diftempers of the brain in the nerves: 
and yet one of the exacteft and happieft me- 
thodifts I know, has confeft to me, that mer- 
curlal preparations are thofe, which he ufes the 
moft fuccefsfully in paralytical and the like 
diftempers of, what phyficians call, the genus 
nervofum. And on this occafion I remember, 
that a gentlewoman being confined to her bed 
by adead-palfey, that had feized on one fide 
of her body, a phyfician eminent for his books 
and cures, giving her a dofe of a certain pre- 
paration of mercury, corrected with a little 
gold, which I put into his hands for that pur- 
pefe, was pleafed to bring me word, that by 
tuc rft taking of the powder, which wrought 


buc gently by fiege, without either vomits or 


falivaticn, fhe was enabled the fame or the 
next day to quit her bed, and walk about the 
room. 

TurrpD Ly, there are many things, which 
feem to be againft reafon, whilft they are barely 
propofed and not proved, for which we after- 


wards difcern very good reafon ; when experi- 


ence having fatisfied us they are.really true, 
has both invited us, and affifted us, to inquire 
into their caufes. Of this we have elfewhere 


given divers not medical inftances in our effay: 


concerning improbable truths : and I could eafily 

enough, if I durft be tedious, give you fome 

medical illuftrations of the fame truth. But I 

dare now only invite you to confider this one 

thing, which may-be of great ufe to explicate 
That there Many others, both in natural philofophy, and 
are divers in phyfick too; which is,: that there are divers 
vo fonfe, fe. concretes, fome of them, as to fenfe, fimilar, 
milar, OF homogeneous, whofe differing parts-are en- 
whofe dif- dowed with very differing and fometimes con- 
ferent parts trary qualities. And this not only appears in 
ab i, the chymical analyfis of bodies made by the 
rary qa- : : 
lities; as fire, where the difference of what chymifts call 
rhubarb the feparated principles of concretes, is often 
and vit- very manifeft and great, but even in divers bo- 
ale, dies, that have not been refolyed by the violence 
Vou. I. 
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of the fire ; as is evident in rhubarb taken iH 
fubftance, whofe fubtiler parts are purging, 
and its terreftrial aftringent. Nay, if thofe parts, 
which do in much the lefs quantity concur to 
the conftirution of the concrete, do but meet 
with a body difpofed to receive their impreffi- 
ons, itis very poffible, that they may work 
more powerfully on it than the other parts of 
the fame concrete, of which the eye judgeth it 
altogether to confift. 

Tus I have made out to fome ingenious 
men, by fhewing, that though fallad-oil be ge- 
nerally reputed to confift of fat and unétuous 
particles, and therefore to be a great refifter of 
corrofion ; yet it contains in it fharp and 
piercing parts, which meeting with a difpofed 
fubject, do more powerfully operate, than the 
purely oleaginous ones. As we endeavoured 
to evince, by keeping for a fhort while, in a 
gentle warmth, fome pure oil-olive, upon a 
quantity of filings of even crude copper: for 
from them the liquor extra¢ted an high tinéture 
betwixt green and blue, like that, which fuch 
filings would have given to diftilled vinegar, 
which, according to chymitts notions, obtains 
that colour, by making with its acid and cor- 
rofive falt a real folution of fome part of the 
copper, as may appear by the recoverablenefs 
of the metal out of it. Another proof or two 
of the acrimony of fome of the parts of oil, we 
may elfewhere give you. But now we fhall 
rather confirm our anfwer to your queltion, 
by two or three examples of cures performed 
by unlikely remedies. 

I Went once to vifit an ingenious Hel-0f ‘mpro- 
mentian, whom I found fick on his bed ; and 44 ae 
having by the fymptoms of his difeafe difterned ahaa 
it to be a pleurify, I talked with him of fea- opiatum. 
fonably opening a vein, but he was refolved 
againft it; and told me he would cure himéfelf 
by a remedy,: which at firft feems as likely to 
increafe fuch a difeafe as phlebotomy is to cure 
it; namely, by the ufe of Helmont’s laudanum 
optatum, which in effect did in three or four 
days cure him, and fince, he, without blood- 
letting, cured fome others with it: which I the 
lefs wonder at, becaufe of my having obferved, 
that optum (with which unfkilful men feldom 
tamper. without danger) if duly corrected and 
prepared, proves fometimes a great refolver, 
and commonly a great fudorifick ; infomuch, 
that I have known it make a perfon copioufly 
{weat, who often complained to me, that other ° 
diaphoreticks had no fitch operation on him. 

1 Have oftentimes feen coughs ftrangely 
abated by the ufe of a remedy, which I have 
not long fince told you how I prepare; and 
with which (I remember) in a pretty child you, 
Pyrophilus, know, and who is now very well, 

I was fo happy as to reprefs in a few hours a Of curing 
violent cough, that threatned her with fpeedy coughs and 
death ; and yet this medicine has fo eminent ™/“mpti- 
a faltnefs, that the tongue can f{carce fuffer it Pgh 
and how much the ufe of falt things, is by many cizes. 
phyficians condemned in coughs, (and indeed 
in many cafes not without reafon) I need not 
tell you. And with exceedingly piercing ef- 
fence or fpirit of man’s blood, I have known, 
notwithftanding its being very faline, and its 

EZ manifeftly 
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would fearce believe fuch a ftinking and odious The uf of 
medicine, as that of their livers and galls, dried 1% Hoers 
flowly in an oven, fhould be more proper for?” pases 
any thing, than to make the taker vomit : and peaiting 
yet Helmont in divers places fpeaks of the me- the hard 
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manifeftly heating the patient, efpecially for the 
firft four or five days, ftrange things performed, 
even in a deplorable and hereditary confump- 
tion. This, Pyropbéilys, brings into my mind 
fomething, that, it may be, you will think 
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odd; which is, that having had occafion to ad- 
vife, for a perfon of high quality, with a 
very ancient Galenift, that in his own coun- 
try was looked upon as almoft an oracle, 
and particularly in reference to phthifical con- 
fumptions, which was there a vulgar difeafe 
he confeffed to me, that although his having 
fallen into it himfelf, made him very folici- 
tous to find a cure for it; and though he 
had, in his long and various practice, made 
trial of great variety of methods and re- 
medies for the cure of that difeafe, yet that, 
with which he cured himfelf, and afterwards 
the generality of his chief patients, was prin- 
cipally fulphur me]ted and mingled in a certain 
praportion to make it fit tobe taken, in a 
pipe, with beaten amber or a cephalick herb. 
The particular circumftances of his method I 
cannot now fet you dawn, not having by me 


dicine, as if it had kept multitudes of women eau 


fram dying of hard Jabour. And fince him, ” 
Panarola in his: New OQb/ervations highly extols 
it. And I knew a very famous empirick, who 
had very few ather fecrets, and fearce any one 
fo great to get reputation and money by. 
And I remember alfo, that fome years fince I 
had oeeafion ta give it to the wife of a very: 
ingenious. phyfician, of whem the midwives 
and her hufband almoft defpaired, and. (as the 
afteswards told me her felf) each dofe made 
her thraws (which before had left her) return; 
and at length fhe was fafely delivered, fhe fcarce 
knew how. But I found double the dofe pre- 
{cribed by Helmont requifite to be ufed at laft, 
and that the quantity of a walnut of the pow-- 
der of thefe livers given in Rhenifh or white- 
wine, and when the ftomach was moft empty, 
was no more than fuch a cafe required. 


the paper, wherein they were nated; but, if I 


Scorpions being venomous creatures, to The unlike 
miftake not, the herb, with which he mingled 


{yffocate and infufe them in oil, might feem ¥ “e of 


Of the cur-the brimftone of flour of fulahur,was colts-foot the way to make it poifonous; if experience Cree 
fied pete or betony ; and [I well remember, that what he did not affure us, that this oil is fo far from ee i 
famptions looked upon as the chief and fpecifick remedy being fuch, that it cures the invenomed bitings 
by the acid in his way of cuying, was the {moke of the of fcoxpions; which effect, now that the phy- 
Tpke ps fulphur ; the other ingredients being added, ficians find it upan trial to be true, they con- 


not fo much for their being proper enough for 
the difeafe, as their helping to fill the pipe, and 
thereby to allay the pungency, wherewith the 
{moke, if afforded by a pipe filled with brim- 
{tone alone, would be qualified. But yet this 
fulphureous {moke is {o. predominant in the re- 
medy, that he ufed to have a fyrup in readinefs 
torelieve thofe, whom the acrimony of thefumes 
fhould make vety fore, and perhaps blifter 
On the one fide nti their niouths, oy throats; 
which accident he provided fox, by that cooling 
and healing; fyrup, without being thereby dif- 
couraged from profecutimg the cure with the 
fame remedy; whenewith a perfon,very curious 
and rich, has folemnly affured me, that himfelf 
has cured divers confumptions, and particularly 
in a lady, even in health very lean, that he 
named to me, as being one I then knew. Now 
we know,that phyficians generally, and in moft 
cafes juftly, forbid acid things to thofe, that 
have exulcerated or tender lungs; and how 
highly acid and piercing the fmoke of fulphuy 
is, the chymifts can beft tell you, who, by catch- 
ing it, and condenfing it in glaffes fhaped al- 
moft like bells, obtain from, it that very cor- 
rofive liquor, which readily diffolyes iron, be- 
ing the very fame, that is comamonly called 
Oleum fulpburis fer campanam :-and yet it feems, 
that either the theory of confumptions is mif- 


‘underftoed, or that the drying quality of the 


fulphureous fteam, and its great power to refift 
putrefaction, and as it were embalm the lungs 
and feafon the blopd, are confiderable enough 
to account for the harm, which its acidity 
may do. 

Fes are fo commonly eaten by perfons of 
both fexes, without being taken, notice of for 
any quality, except their erudity, that one 


fefs to be rational ; and afcribe it, how juftly 
I now examine nor, to the attraction of the 
poifon zeceived into the body by that, which is 
eutwardly applied to the hurt. And Pio in- 
forms us, that amongft the Brafilians, whofe 
country is fa much infefted with venomous 
creatures, It is the moft general cure to draw 
out the ponfon, by applying to the hurt the 
beaten body of the beaft, that gave it. As. 
liikewife in Itely, they account the crufhing of 
the very {conpiom, that has bit aman, upon 
the bitten, place, for a moft fpeedy and effectual 
remedy. And remember, that here in Eng- 
land the old man, whom you have feen going 
about with wipers; toads, és. to fell, told me, 
that when he was dangeroufly bitten by- a viper, 
and, all {welled by the poifon of it; a great part 
of his cure was the outward application of ve- 
nomous creatures, ftamped till they were 
brought to aconfiffience ft for that purpofe. 
TuHaP fluxes are the general and endemical 
difeafes 1n\ Ire/and, I need not tell you; and 
yet I renrember, that having: occafion, to con- 
fult the ancientefk and moft experienced phyfi- 
cian of that nation, Dr. #. about the cure of it, 
he affured me, that theugh during his very 
long: practice he had found divers remedies 
very profperous, fome on one fort of patients, 
and, fome on another ; yet the medicine he moft 
relied on, was this: Totake unfalted butter, 
and boil it gently till a pretty part was -con- 
fumed ; fkimming it diligently from time to 


tame, whilft it ftands over the fre; and of this ,, of 
butter melted, to give now and then a confide-juses by 


table quantity, according as the patient is ablejr 
to bear it. Ay remedy, which, at the firft pro-”*“ 
pofal, may feem more likely to put a man into 
a flux, than to cure himofone. And yet the 

fame 
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fame remedy, which, he fuppofed to benefit 
by mitigating the fharp humours, and prefer- 
ving the entrails from their corrofion, was af- 
terwards. much commended to me by another 
ancient Jri/b phyfician, who was efteemed 
among the doctors the next in eminency to 
him that I have named. 


CHAP. XIX, 


SHOULD not here, Pyrophilus, add any 
thing to what I have already faid above in 
: Favour of the ufe of even odd fpecificks, but, 
that finding at every turn, that the main thing, 
which does (really or in pretence) prevail with 
" many learned phyficians (efpecially in a fa 
mous univerfity you have vifited abroad) to 
reject {pecificks, is, that they cannot clearly 
conceive the diftinct manner of the fpecificks 
working; and think it utterly improbable, 
that fuch a medicine, which muft pafs through 
digeftions in the body, and be whirled about 
with the mafs of blood to all the parts, fhould, 
neglecting the reft, fhew it felf friendly to the 
brain (for inftance} or the kidneys, and fall 
upon this or thet juice or humour rather than 
any other. But to this abjeétion, which I have 
propofed as plaufible as ] can readily make it, E 
fhall at prefent but briefly offer, according to 
what has been hitherto difcourfed, thefe two 

things. 
That itis np firrft, I would demand of thefe objec- 
very bard tors aclear and fatisfaétory, or at leaft an in- 
*o giue @ telligible explication of the manner of working 
jah of divers other medicaments, that do not pafs 
of the ope- for {pecificks; as how rhubarb purges choler, 
ration of atid hellebore melancholy rather than other 
piesa humours; how fome medicmes, that have en- 
Coe 6dured a ftreng fire, as Antimonium. diaphoreti- 
medica- cum, and Bezeardicum ménerale well made, are 
ments, yet oftentimes ftrengly fudorifick; why the 
be a’ imfufion of Crocus metallorum or of glafs of an- 
fol, 280,ttmony, though it acquire no pungent, or fo 
281. much as manifeft tafte, whereby to vellicate the 
palate or the tongue, are yet violently bot!» 
vomitive and cathartick; and how mercury, 
which is innoxieufly given in many cafes crude 
to women in labour and others, does eafily ac- 
quire, befides many other more abftrufe me- 
dicmal qualities, not only an emetick ay pur- 
gative, but a falivating faculty. For I confefs, 
shat to me, even. many of the vulgar operations 
of common drags feem' not to have been hither- 
to intellipibly explained by phyficians, who 
are yet, for aught I have obferved, to feek for 
an account of the manner, how diureticks, 
how fudorificks, how farcoticks, and how 
many other familiar forts of medicines, which 
thofe, that confider them flightly, are wont to 
think they underftand! thoroughly, perform 
their operations: Nay, I':much queftion, whe- 
ther the generality of phyficians.can yet give 
usa facisfacbery account, why any fort of me- 
dicine purges in general: andthe, that in par- 
ticular will fhew me, where either:the peripate- 
tick, or Galenical: felools, have intelligibly. 
made out, why-rhubard does patticularly purge 
choler, and! fenna thore particularly phlegm, 
erit mibi* magnis Apolld: Wor-Ii fee not how 
from thofe-nartow'and barren. principles. of the 
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four elements, the four humours, the four firft 
qualities (andthelike) effeéts, far lefs abftrufe 
than the operations of purging medicines, can 
fatisfactorily be deduced. Nor can I find, that 
any thing makes thofe phyficians, that are 
unacquainted with the philofophy, that explains 
things by the motions, fizes, and figures-ot little 
bodies, imagine they underftand the account, 
upon which fome medicines are purgative, 
others emetick, &?c. and fome purgative in 
fome bodies, vomitive in other, and both pur- 
gative and vomitive in moft; but becaufe they 
never attentively inquire into it. 

But (which is the next thing I have to re- 
prefent) if we duly make ufe of thoft fertile and 
comprehenfive principles of philofophy, the 
motions, fhapes, magnitudes and texture of 
minute parts of matter; it will not perhaps be 
more difficult to fhew, at leaft in general, that 
{pecificks may have fuch operations, as are by 
the judicious and experienced afcribed to them, 
than it will be for thofe, that acquiefce in the, 
vulgar principles of philofophy and phyfick, 
to render the true reafons of the moft obvious 
and familiar operations of medicines. And 
though the fame objection, that is urged to 
prove, that a fpecifick cannot befriend the 
kidneys, for example, or the throat rather than 
any other parts of the body, lies againft the 
noxioufnefs of poifons to this or that deter- 
minate part; yet experience manifefts, that 
fome poifons do refpect fome particular part 
afthe body, without equally (if at all fenfibly) 
offending the reft: and we fee that cantharides hat poi- 
in a certain dofe are noxious to the kidneys,/os do re- 
and bladder, quickfilver to the throat,: and thee” dala 
glandules thereabouts, ftrammonium to the he 5, anil 
brain, and apium to the animal fpirits and. ge-therefore 
nus nervofum. And if you call to mind, what dicines 
we have formerly deduced to make it out,” @ * 
that a human body is an engine, and the me- 
dicines operate in it as finding, it fo; we need 
not think it fo ftrange, that there being many 
ftrainers, if I may. fo call them, of differing 
textures, fuch asthe liver, fpleen, and: kidneys, 
and perhaps divers local ferments refiding in 
particular parts, and a mafs of blood continu- 
ally ftreaming through all the parts of the.body, 

a medicine may be quickly, by the blood, 

carried from any one part to any other, and 

the blood, or any humour mingled with it, 

may be as eafily carried to the medicine, in 

what parts:foever it be; and the remedy thus 
admutted into: the mafs of blood may, in its 

paffage through.the ftrainers, befo altered; eitheRo,..../ or 
by leaving fome of its parts there, or by having plications 
them altered by the abovementioned ferments, ofthe man- — 
or by being affociated with-fome other corpufs”"3 sled 
cles, it may meet with in its paffage; whereby reser 
the fize,. or figure, or motion of its {mall parts pecificks 
may be changeds. on, in a word, jt may by.may pr 
fome of thofe many other ways,. which might,“ 

if chis eflay were not too prolix already, be pro- 
pofediand deduced, receive fo great an altera- 

tion, in reference either to fome or other of the 
ftramers, or other firmer parts of the body, or 

tothe diftempered blood, or fome other fluid: 
and)peccant matter, that.it needs not feem im- 
poffible,. that. by: that timathe medicine ah 
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bled as it were in minute corpufcles) arrives at 
the part or humour to be wrought upon, it 
may have a notable operation there. I mean 
part as well as humour, becaufe the motion, 
fize, or fhape of the medicinal corpufcles in the 
blood, though not by fenfe diftinguifhable 
from the reft of the liquor they help to compote, 
may be fo conveniently qualified, as to fhape, 
bulk, and motion; as to reftore the {trainers 
to their right tone or texture, as well as the 
blood to its free and natural courfe; by refolv- 
ing and carrying away with them fuch tenacious 
matter, as ftuffed or choaked up the flender 
paffages of the ftrainer, or at leaft ftraitned its 
pores, or vitiated their figure. And the fame 
fanative corpufcles may perchance be alfo fitced 
to ftick to, and thereby to ftrengthen fuch f- 
bres of the ftrainers, or fuch other firmer parts 
of the body, as may need congruous corpuicles 
to fill up their little unfupplied cavities. 
Mears, that are falt, and tartareous, whilft 
they are whirled about in the mafs of blood, 
may by the other parts of that vital liquor be 
fo diluted and kept afunder fo, as not to be of- 
fenfive to any part: when they come to be fe- 
parated by the parenchyma of the kidneys, 
from the {weeter -parts of the. blood, that did 
beforé temper and’allay them, they eafily, by 
their faline pungency, offend the tender ure- 
ters and membranous bladders of-thofe, that are 
troubled with the ftone or ftrangury. And 
perchance it is upon fome fuch account, that 
cantharides are more noxious to the bladder 
than to other parts of the body. And as falt 
meat thus grows peculiarly offenfive to the 
reins and bladder; fo a fpecifick, difpofed to 
be 'diffolved, after a peculiar manner, may, in 
the body, either preferve or acquire, as to its 
minute parts, 4 friendly congruity to the pores 
of tlie kidneys, liver, or other {trainers equally, 
when diftempered; as I formerly obferved to 
you, that new-milk fweetned with fugar-candy, 
though it be not wont fenfibly to affect any o- 
fher-part of the body, nor would have fenfibly 
affected the kidneys themfelves, had they not 
seen difordered ; yet after the troublefome o- 
peration of cantharides, it had a very friendly 
effect upon the diftempered parts. Thus a fpe- 
cifick for one diftafe may be refolved in the 
body into minute particles of fuch figure and 
motion, that being fit to ftick-to other corpuf- 
¢les of peccant matter, which, by their vehe- 
ment agitation, or other offenfive qualities dif- 
compofe the body and make it feverifh, may 
allay their vehement motion, and by altering 
them, as to bignefs and fhape, give them new 
and innocent qualities, inftead ‘of thofe noxious 
ones they had before. L 
Aworuer fpecifick may diffolve the grofs 
and’ flimy humours, that obftruct the narrow 
paflages of the veins; as J have obferved, that 
fpirit of harts-horn, which powerfully opens 
other obftruétions, and refolves ftuffing phlegm 
in the Jungs, will alfo, though more flowly, 
refolve prepared flowers of fulphur, crude cop- 
per, and divers other bodies; and alfo it may, 
by mortifying the acid fpirit, that oftentimes 
caufes coagulations in the blood, reftore that 
vital liquor to its fluidity and free circulation, 
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and thereby remove divers formidable difeafes, 
which feem to proceed from the coagulation or 
ropinefs of the blood; and, on the other fide, 
the minute parts of fome {pecificks againit a 
contrary difeafe may fomewhat thicken and fix 
the too thin and agitated parts of the blood, or 
of fome peccant matter in it, by affociating 


themfelves therewith; as the nimble parts of 


pure fpirits wine, and thofe of high rectified 
fpirit of urine, will concoagulate into corpuf- 
cles, bigger and far lefs agile. And the fame 
fpirit of wine it felf, with another liquor I make, 
will prefently concoagulate into a kind of foft, 


but not Auid fubftance. Nor is it {9 hard to pp ain 


conceive, that a fpecifick may -work upon agar will 

determinate part or humour, and let the others Oe tae, 
+ « 2 is t Ie 4 

alone: as if you put, for inftance, an egg in- 7.’ 


to ftrong vinegar, the liquor will operate upon xpon rhe 


and diffolve all the hard fhell, and yet leave the oz4er parts 


tender fkin untouched. And if you caft coral 


of the egg; 
‘th |; 


into the common rectified fpirit of tartar, the jy pances of 


far greater part ofthe liquor, though ftrong jpecifcé 


and fpirituous, will remain unaltered thereby, *pera*/ons. 


and may be, integris viribus, abftracted from 
it; but the coral will prefently find out, or 
rather be found out by acid or acetous parti- 
cles, and by incorporating it felf with them, 
take away their, fharpnefs: as in fome cafes coral 
has been pbferved to do to four humours a- 
bounding in human bodies, thofe humours 
being eafily, by the circulating blood, brought 
(in, their paffage) to the coral, whilft it per- 
haps remains in the ftomach or guts. And 
though the circulation of the blood be fufficient 
to bring, little by little, the acid particles of 
that liquor in-its paflages through the veffels to 
work upon coral; yet in other medicines the 
operation may be more nimble, the remedy 
quickly diffufing it felf through the mafs of 
blood, to feek, as it were, and deftroy the acid 
parts, which it meets with blended with the 
reft of the liquor. As fpirit of urine being, 1n- 
{tead of coral, put into the above mentioned 
{pirit of tartar, will not (that I have obferved) 
faften it felf to the {pirituous nor the phlegma- 
tick parts of the liquor, but only to the acid 
ones, which it will mortify or deprive of their 
fournefs by concoagulating with them. And I 
fee not, why it fhould be more inconceivable, 
that a {pecifick fhould have a peculiar virtue to 
free the body from this or that peccant humour, 
and a benign congruity tothe diftempered> 
fpleen or liver, than that fome cathartick 
fhould purge eleétively, and fome antidotes 
have peculiar virtues againft fuch poifons, 
whofe malignity particularly invades the brain 
or kidneys, or fome.other determinate part: the 
former of which the phyficians, we reafon 
with, fcruple not to teach; and the latter of 
which is taught us not by them only, but by 
experience too. 

[Or the credibility of {pecificks, and of the 
efficacy even of fome unlikely ones, we might 
eafily enough prefent you with more proofs 
and examples: but thefe may poffibly be fuffici- 
ent for our prefent purpofe ; efpecially if you 
dugly confider, that as phyfick had owed its 
beginning to experience, fo thofe, that practife 
it, muft enlarge and rectify their principles 


according 


or is Google 
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that phy- according to the new difcoveries, which are 
fick, 457 made trom time to time of the operations and 
begun by : 

experience, POWEE of the productions whether of nature 
fo itm Or of art, This confideration I thought to in- 


be enlarged {ift upon in my own expreffions ; but finding 


Ae faa lately the fame notion, which I had, to have 
ae 7ifo- been long fince that of the ancient empiricks, 


“weries of I will fum up what I meant to fay, in their 

experience. words, as J findthem wittily delivered by Ced/us, 
in that excellent preface, where having fpoken 
in their fenfe of the origin of phyfick, he conti- 
nues, Sicmedicinam ortam, fubinde aliorum falute, 
aliorum interitu perniciofa difcernentem a falutari- 
bus: repertis deindemedicinaremediis, homines de 
vationibus eorum differere cupiffe, nec poft ratio- 
nem, medicinam effe inventam, fed poft inventam 
medicinam, rationem effe quefitam. * Such was 
* the origin of phyfick: by the recovery of 
© fome, and the deathof others, it firft made 
« diftinction between things fovereign to heal, 
¢ and things which are improper and deadly. 
‘ And thus the remedies being found out, 
‘ men began to difpute of the reafons of them, 
‘ Nor was the art of medicine found out by the 
* light of reafon; but, medicine being found, 
* the reafon began to be inquired into.” And 
left the miftaken name of empirick fhould 
make you undervalue fo ufeful a confideration, 
which not the nature of their fect, but that of 
the thing, fuggefted tothem; I fhall add, in 
favour of what we have delivered concerning 
experienced, though otherwife unlikely reme- 
dies, that it is a fentence afcribed to Ariftotle 
(and, in my opinion, one of the beft, that is 
afcribed to him) Udi res conftat, fi opinio ad- 
verfetur rei, querendam rationem, non rem igno- 
randam. © Where the matter is certain, if it 
¢ be againft the common opinion, the reafon 
¢ muft be fought, and not the matter of fact 
© fcrupled.’ 

Anp certainly, Pyropbilus, though there be 
fcarce any fort of men, whofe credulity may 
do the world more mifchiefthan that of phy- 
ficians; yet perhaps, neither nature, nor man- 
kind is much beholden to thofe, that too rigid- 
ly, or narrowly, circumfcribe, or confine the 
operations of nature, and not fo much as al- 
low themfelves or others to try, whether it be 
poffible for nature, excited and managed by 
art, to perform divers things, which they never 
yet faw done, or work by divers ways, differ- 
ing from any, which by the common princi- 
ples, that are taught in the {chools, they are 
able to give a fatisfactory account of. 

To the many things, which you may be 
pleafed to apply to this purpofe out of the pre- 
cedent difcourfe, divers others may be added, 
if, without tiring you, they may be now in- 
fitted on. : It would fcarce have been believed 
fome ages fince, by thofe, that knew no other 
than vegetable purges and vomits, that a cup 
made of a concrete, infuperable by the heat of 
human ftomachs, fhould, by having for a 
while, wine, or any fuch other liquor, barely 
poured on it, to make aninfufion, without any 
fenfible diminution of its own bulk or weight, 
and without any fealible alteration made in the 
colour, tafte or fmell of the wine, communi- 
cate to it a ftrongly emetick and cathartick 
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virtue, and prove oftentimes vomitive, even 
when put up in the clyfters; and yer that this 
is performable by antimony, flightly prepared 
with falt-pztre, or without addition, melted Zier 12 
into a tranfparent glafs, is commonly known %:72"- 
to chofe, that are not ftrangersto the operations”); .: 
of the antimonial cup, and of the glafs made hie of 
of the fame mineral, And much more ftrange 172%; 
is that, which is affirmed by inquifitive phy- ae 
ficians u hei ial of the common forum, 
pon their own trial o ec lorum, 
crocus metallorum, or fomewhat corrected an- we:ld nor 
timony wont to be fold in fhops; namely, that 4 'e 4 
a few drachms of it, infufed into fome ounces ““""!” 
ani tnt 
of wine, will make the liquor work fo ftrongly, tims. 
as if fix or eight times the quantity had been 
{teeped in it. 
Tose that believe, that all diaphoreticks 
mutt confift of fubtile, fapid, and fugitive parts, 
as if only fuch were eafily feparated trom each 
other, and agitated by the gentle heat of a 
human body, will {carce expect, that any body 
could, ina moderate dofe, be a good fudori- 
fick, that is fo fixt as to be able to perfift di- 
vers hours in a good fire. And yet that 4z- 
timonium diaphoreticum is fuch a concrete, is 
now very well known to many befides chymitfts, 
THatT a ftone, and a ftone too fo fixed, 
that it will fuftain the violence of reverberated 
fire, andis confequently very unlikely to be 
much wrought upon, or digefted by the heat of 
a human ftomach, fhould be capable of agglu- 
tinating together the parts of broken bones, 
would feem-impoffible to many ; but it is very 
well known tothofe, thathave made trial of the 
eflicacy of the Lapis offfragus. For though I Divers 
have fometimes wondered at the fixednels of er iz 
this {tone above others in the fire, yet being See 
: ike (n~ 
for fome days fucceffively drunk in wine, or credible 
aqua fymphyti, to the quantity of about half 
adrachm, or more, it doth fo wonderfully ce- 
ment together the parts of broken and well-fet 
bones, that it deferves the name it commonly 
hath inthe fhops of Offeocolla, and hath won- 
ders related of it by feveral eminent, not only 
chymical, but Galenical writers. 
It is almoft incredible what Qyercetan re- 
lates, of what himfelf faw done with it as to the 
cure of broken bones, without much pain, or 
any of the ufual grievous fymptoms, within 
four or five days; fo that to the ftupendous 
virtue he afcribes to this ftone, both inward] 
given, and outwardly applied in the form of a 
pultis, with only beaten geranium and oil of 
rofes or olives, he thinks fit to annex thefe 
words: Quod incredibile videri poffet, nifi preter 
me innumerabiles alii oculati &P idonei teftes ex- 
tarent, And indeed thefe need good proof to 
make a wary man believe fo ftrange a thing, 
fince furgeons obferve, that nature is wont to 
be forty days in producing a callus to faften 
together the pieces of a broken bone. But to 
make this the more credible by the teftimony 
of authors more Galenically inclined, Mash:- 
olus relates, that in many the bones having 
been very well fet (which circumftance he re- 
quires as neceflary) have had their broken parts 
conglutinated within three or four days. And 
not only that moft experienced furgeon Fa- 
bricius Hildanus ufed it much in traétures, 
7A with 


§5® 


ihe UsEFULNESS of 


: Part IT, 


_ Fab. with only a little cinnamon and fugar to make believe, by the trials, which we procured by 

Cent-3- it pleafant; but the learned Sennertus, who learned phyficians to be made in other than ve- 

C2 9°: fomewhere calls its virtue admirable, thinks it nereal difeafes, of a gently working precipitate 
. requifite, in his furgery, to give usthis caution of gold and mercury, of which we may elfe- 

Lib. 5. of it: Verum in juvenibus, €S iis qui boni funt where fet you down the proces. 

Ba. : habitus, callum nimis auget; quapropter caute€? [AnD nowI am upon the difcourfe of the 


non nift inadultioribus exbibendus. ‘The warrant- 
ablenefs of which caution, and confequently 
the ftrange efficacy of ofteocolla, was, I re- 
member, confirmed to me not long fince by 
a fkilfull phyfician, who hath particularly 
ftudied its nature, and related to me, that 
fome years fince his mother, having bya fall 
broken her leg near the knee, had too fudden- 
ly, by the overmuch ufe of this ftone, a callus 
produced in the part much bigger than he ex- 
pected or defired. 

He that, before the falivating property of 
mercury was difcovered, fhould have told phy- 
ficians of the defpondent temper of thefe, we 
are now difcourfing with, that befidesthe known 


peculiar operations of mercury, and of unufual 
ways of evacuation, 1 am tempted to fubjoin 
an odd ftory, which may afford notable hints 
to a fpeculative man, as it was related to me 
both in private, and before illuftrious witneffes, 
by the formerly commended chymift of the 
French king: he told me then a while fince, 
that there is yet living a perfon of quality, by 
name Monfieur de Vatteville, well known by 
the command he hath or had of a regiment of 
Switzersin France, who, many years ago fol- 
lowing the wars in the Low Countries, fell into 
a violent diftemper of his eyes, which, in {pite 
of what phyficians and furgeons could do, did 


in a few months fo increafe, that he loft the blindnef 
ufe of both his eyes, and languifhed long in a4 a mer- 


ways of difburthening nature, (namely, by vo- 
confirmed blindnefs; which continued till he “#4/pew- 


mit, fiege, urine, {weat, and infenfible tranfpi- 


ration) there were a fort of remedies, that 
would make very large evacuations by fpittle, 
and thereby cure divers ftubborn difeafes, that 


had been found refractory to all ordinary re- . 


medies, would certainly have been more likely 
to be derided than believed by them; fince no 
known remedy, befides mercury, hath been, 
that I remember, obferved to work regularly 
by falivation. Forthough cerufs of antimony 
have been obferved to make men, of fome con- 
{titutions, apt to fpit much, yet it works that 
way too languidly, to deferve the name of a 
falivating remedy, and probably oweth the 
quality it hath of inclining to fpit, to the mer- 
curial part of the antimony, (wherewith the re- 
gulus, itis made of, abounds;) and therefore 
the greater their experience of the effects of me- 
dicinal operations fhould be fuppofed to be, the 
greater indifpofition it would give them to credit 
fo unallied a truth, And yet the reality of the 
fluxing property of quickfilver is long fince 
prown paf{t queftion, and hath been found fo 
ufeful in the cure of the moft radicated and ob- 
{tinate venereal diftempers, that I fomewhat 
wonder thofe phyficians, that fcruple not to em- 
ploy as boifterous ways of cure, have not yet 
applied it to the extirpation of fome other dif- 
eafes; as ulcers of the kidneys, confumptions, 
and even palfies, ec. wherein I am apt to 
think it may be as effectual, as in thofe pro- 
duced by luft, and much more effectual than 
vulgar remedies, provided that the exceeding 


_ troublefome way of working of falivating medi- 


cines be better corrected, than it is wont to be 
in the ordinary medicines employed to produce 
falivation, which they do with fuch torment- 
ing fymptoms, that they are fcarcely fupport- 
able. But if purified quickfilver be dexteroufly 
precipitated by a long and competent digeftion, 
with a due proportion of refined gold, expe- 
rience hath informed us, that the falivating 
operation of it may be performed with much 
lefs uneafinefs to the patient. And that fuch 
mercurial medicines, wherein the quickfilver 
is well corrected by gold, may produce more 
thari ordinary ‘effects, we have been inclined to 


x 


heard of a certain empirick at Amterdam, com-“" 
monly known by the name of Adrian Glaj- 
maker (for indeed he was a glazier) who be- 
ing cried up for prodigious cures he had done 
with a certain powder, this colonel reforted to 
him, and the empirick having difcourfed with 
him, undertook his recovery, if he would un- 
dergo the torment of the cure; which the co- 
Jonel having undertaken to do, the furgeon 
made him {nuff up into each noftril about a 
grain of a certain mercurial powder, which in 
a ftrangely violent manner quickly wrought 
with him almoft all imaginable ways, as by vo- 
mit, fiege, fweat, urine, {pitting, andtears, with- 
in ten or twelve hours that this operation lafted, 
making his head alfo to fwell very much: but 
within three or four days after this fingle taking 
of the draftick medicine had done working, he 
began to recover fome degree of fight, and 
within a fortnight attained to fuch a one, that 
he himfelf affured the relater, he never was fo 
fharp-fighted before his blindnefs. And the 
relater affured me, that he had taken pleafure 
to obferve, that this gentleman, who is his fa- 
miliar acquaintance, would difcern objects far- 
therand clearer than moft othermen, Headded, 
that Monfieur de Vatteville told the relater, he 
had purchafed the way of making this powder 
of the empirick, and had given it to an emi- 
nent furgeon, one Benoeft (an acquaintance of 
the relater’s) by whom he had been cured of a 
riufket-fhot, that had broken his thigh-bone, 
when the otlier furgeons would have proceeded. 
to amputation ; and that this Beuoeft had with 
this powder, adminiftred as before is related, 
cured a gentlewoman of a cancer in the breatt. 
All which, and more, was confirmed to the 
relater by the furgeon himfelf. But in what 
other {tubborn and deplorable cafes they ufe this 
powder, I do not particularly remember. The 
preparation of it, which a chymift did me the 
favour totell me by word of mouth, as a thing 
himfelf had alfo made, was in fhort this: that 
the remedy was made by precipitating quickfil- 
ver with good ojl of vitriol, and fo making a 
turbith, which is afterwards to be dulcified by 
abftracting . 
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abftracting twenty or twenty five times from it 
pure {pirit of wine, of which frefh muft be 
taken at every abftraction. But I would not 
advife you to commend fo furious a powder to 
any, that is not a very fkilfull chymift and phy- 
fician too, till you know the exact preparation, 
and particular ufes of it; the reafon of my 
mentioning it here, being but that, which I ex- 
preffed at the entrance upon this narrative. | 


CHAP. XxX. 


O U will perchance wonder, Pyrophilus, 

that having had {fo fair an opportunity as 

Of wuiver- the fubject of his effay afforded me, of difcourfe- 
fal medi- ing to you about the univerfal medicine, which 
cines. many Paracelfians, Helmontians, and other 
chymifts talk of fo confidently; I have faid 

nothing concerning the exiftence, or fo much 

as the poffibility of it. But till Ibe better fa- 

tisfied about thofe particulars than yet I have 

been, I am unwilling either to feem to believe 

what I am not yet convinced of, or to affert 

any thing, that may tend to difcourage human 
induftry; and therefore I fhall only venture to 

add on this occafion, that I fearewe do fome- 

what too much confine our hopes, when we 

think, that one generous remedy can fcarce be 
effectual in fevcra] difeafes, if their caufes be 
fappofed to be a little differing. For the theo- 

ry of difeafes isnot, I fear, fo accurate and cer- 

tain, asto make it fit for us to negleét the ma- 

nifeft or hopeful virtues of noble remedies, 
wherever we cannot reconcile them to that the- 

That the OFy. He that confiders what not unfrequently 
fame mat- happens in diftempered bodies by the metaftafis 
ter may of the morbifick matter, (as for inftance, how 
rari that, which in the lungs caufed a violent cough, 
- removed up to the head may produce, as we 

have obferved, a quick decay of memory and 
ratiocination, and a palfy in the hands and other 

limbs) may enough difcern, that difeafes, that 

appear very differing, may eafily be produced 

by a peccant matter of the fame nature, only 
varioufly determined in its operations by the 
conftitution of the parts of the body where it 
fettleth: and confequently it may feem proba- 

ble to him, that the fame fearching medicine, 

being endowed with qualities deftructive to the 

texture of the morbifick matter, where-ever it 

finds it, may be able to cure either all, or the 

greateft part, of the difeafe, which the various 
tranflation of {uch a matter hath been obferved 

to beget. Moreover, it oftentimes happens, that 

difeafes, that feem of a contrary nature, may 
proceed from the fame caufe varioufly circum- 
ftanced; or (if you pleafe) that of divers dif- 

eafes, that may both feem primary, the one is 

but fymptomatical, or at moft fecondary in rela- 

tion to the other; as a dropfy and a flow fever 

may, to unfkilful men, feem difeafes of a quite 
contrary nature, (the one being reputed a hot 

and dry, the other a cold and moift diftemper) 

though expert phyficians know they may both 

proceed from the fame caufe, and be cured by 

the fame remedy. And in women experience 
manifefts, that a great variety of different dif- 
tempers, whichby unfkilful phyficians have been 
adjudged diftinét and primary difeafes, and have 

been, as fuch, unfuccefsfully deale with by 


them, may really be but difguifed fymptoms 
of the diftempers of the mother or genus ner- 
vofum; and may by remedies, reputed antihy- 
fterical, be happily removed. T'o which pur- 
pofe I might tell you, Pyrophilus, that I, not 
long fince, knew a prattitioner, that with 
great fuccefs ufed the fame remedies (which 
were chiefly volatile and refolving falts) in 
dropfies, and in (not, fymptomatical, but) 
effential fevers, And our felves havé lately 
made fome experiments of not much unlike 
nature, with a preparation of hartfhorn, of e- 
qual ufe in fevers and coughs, both of them 
primary. I might on this occafion recur to 
divers of the remedies formerly mentioned in 
feveral places of this effay; fince divers of them 
have been found effectual againft difeafes, 
which, according to our common theory, feem 


And tre 


to be little of kin one to another: and by tel- fone red 
ling you what I have obferved concerning the’cine cure 
various operations of Helmont’s laudanum, ofthe 


Our és veneris, and even of a medicine devifed 
by a woman, the lady Kent’s powder, I might 
Uluftrate what I have lately delivered: bur it is 
high time for me to pafs on to another fubject; 


.and therefore I fhall rather defire you, in gene- 


ral, toconfider, whether or no feveral differing 
difeafes, and even fome commonly fuppofed ta 
be of contrary natures, be not yearly cured by. 
the Spaw waters in Germany. : 

AnD to affift you in this inquiry, I fhall ad- 
drefs you to the rare obfervations of the famous 
and experienced Henricus ab Heer, and to his 
Spadacrene; in the eighth chapter of which, he 


reckons among the difeafes, which thofe waters 


cure, Catarrhs, andthe diftempers, which (ac- 
cording to him) fpring from thence; as the 
palfy, trembling of the joints, and other dif- 
eafes of kin to thefe, convulfions, cephalalgie, 
(I name them in the order, where I find them fet 
down) hemicranie, vertigo, rednefs of the eyes, 
of the face, the eryfipelata, ru€tuscontinui, vomi- 
tus, fingultus, obftructions, and even {cirrhus’s, 
if not inveterate, of the liver and fpleen, and the 
difeafes {pringing thence; the yellow jaundice, 
melancholia flatulenta feu hypochondriaca, drop- 
fies, gravel, ulcers of the kidneys, and carun- 
culae in meatu urinario, gonorrhceas, and re- 
fembling affections, elephantiafis or the leprofy, 
fluor albus mulierum, cancers and _ fcirrhus’s 
of the womb, fluxes and even dyfenteries; the 


Aninflance 


in the wa- 


worms (though very obftinate, and fometimes ters of the 
fo copious as to be voided in his prefence, even Spa*- 


with the urine) fterility, and not only the fca- 
bies in the body and neck of the bladder, and 
clammy pituitous matter collected therein, be- 
fides ulcers in the fphincter of it: but he re- 
lates, upon the repeated teftimony of an emi- 
nent perfon, that he names, and one whom he 
ftyles vir omni fide dignifimus, that this party 
being troubled with a very great ftone in his 
bladder, and having had it fearched by divers, 
lithotomifts, before he came to the Spaw, did, 
by very copioufly-drinking thefe waters, find, 
by a fecond fearch made by thofe artifts, that 
this ftone was much diminifhed the firft 
year, and (by the fame way of trial) that it 
was fo the fecond year. And of the cures of 
thefe difeafes, the phyfician mentions in the 

fame 
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fame chapter, as to many of them, particular 
and remarkable inftances; and in the beginning 
of the next chapter, having told his readers, that 
he expects they fhould fcarce believe thefe wa- 
ters can have fuch a variety of virtues, .Ceterum, 
fays he, fi in Spaa mature {PF conftantibus natu- 
ralibus, vitalibufque facultatibus venerint; a- 
quafque quo dicemus modo biberint, indubité que 
dixi vera effe fatebuntur. And though we be 
not bound to believe (nor doth he affirm it) 
that the Spzw-waters do univerfally cure all the 
afore-mentioned diftempers; yet it is very 
much, and makes much for our prefent pur- 
pofe, that they fhould in fo many patients cure 
moft of thefe diftempers, and leffen, if not 
cure, the reft. And we may fomewhat the 
better credit him, becaufe even where he reckons 
us the virtues of the Spaw, he denies it fome, 
which other phyficians afcribe to it. And it 
is very confiderable, what he fubjoins in thefe 
words: Pauciffimos enim vel nullos Spade inco- 
las capitis doloribus, cardialgid, calculo, ob- 
Jiruétionibus renum, hepatis, lienis, mefaraica- 
rum, laborantes invenies; ittericos, bydropicos, 
podagricos, fcabiofos, epilepticos, quod fciam, 
nullos : © You will find very few of thofe, who 
* dwell at the Spaw, who are troubled with 
© the head-ach, ftone, obftructions of the kxid- 
‘ neys, liver, fpleen, or mefaraick veins; none 
* at all, who were troubled with the jaundice, 
© dropfy, gout, itch, or falling-ficknefs.’ But 
that, which I moft defire you to take notice of, 
is, that befides all the above-mentioned difeafes, 
I find, that he afcribes to thefe waters the vir- 
tues of curing fuch, as are counted of acontrary 
nature, and are thought to require contrary re- 
mediés. For befides that, he exprefly affirms, 
in the beginning of the eighth chapter, that 
thefe waters being endowed with the virtues 
both of hot ahd cold minerals, they cure both 
hot and cold affections, in the fame patients, 
and in differing bodies, and that contrary ef- 
fects are performed by them; he hath, after 
fome pages, this paflage, which may go for an 
uluftrious proof of that he hath afferted: Inter 
cetera (faith he, {peaking of the Spaw-waters) 


_ menfibus movendis in primis idonea, quod millies 


experientia comprobavit: et tamen nimium ecrum 

jluxum quovis alio medicamento felicius fiftit. 
* Among other qualities, it moveth the month- 
‘ ly evacuations,ashath been proved by a thou- 
* fand trials: and yet it ftops the immoderate 
* flux of them more happily than any other 
¢ medicine.’ 

Tues teftimonies, Pyrophilus, of our ex- 
perienced author would perhaps obtain the 
more credit with you, if you had feen what I 
lately had the opportunity to obferve in a hot 
and dry feafon,at our own Tunbridge-waters in 
Kent, when I was there to drink them, And 
therefore I fhall again invite you not only to 
confider, whether one potent remedy, fuch as 
it may be, may not be able to cure variety of 
difeafes, and fome fuppofed to be of contrary 
natures; but whether or no divers perfons, on 
whom the received methodus medendi hath been 
long and fruitlefly employed, be not by their 
tired and defpondent phyficians themfelves fent 
thither, and there cured of their abftrufe and 
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obitinate difeafes, by remedies prepared by na- 
ture without the affiftance of art; for if you 
duly reflect on this confpicuous obfervation, 
and confider, how much it is poffible for art to 
meliorate and improve moft (efpecially mineral) 
remedies, afforded us by nature, you would pra- 
bably dare to hope, that medicines might be 
prepared of greater efficacy, and applicable to 
more difeafes, than they, who think the more 
received theory of difeafes (from which yet very 
eminent phy‘icians, in divers particulars, fcruple 
not to recede) incapable of being rectified ; and 
that judge of all remedies by them, that are 
publickly venal in apothecaries fhops, will allow 
themfelves fo much as to hope. - 

Ir now you demand, Pyropbilus, If I think Of the ree 
that every particular, which hath contributed /” ree 
to {well this difcourfe into a bulk fo difpropor-77/,,7.." 
tionate to that, which the title of an eflay pro- difecure - 
mifed, to direétly belong to the art of phyfick ? concerning 
I fhall leave it to the judicious Cedfus (whom Be ied 
learned men have ftyled the Roman Hippocrates ) medendi, 
to an{wer forme, and he will tell you, that guan-and his de 
quam multa fint ad ipfas artes non pertinentia, fends *0 
tamen eas adjyvant excitando artificis ingenium.).) °°” 
I fuppofe Ineed not remind you, Pyrophilusy hich may 
that it was not my defign, in what hath been « thought 
repreiented, to fubvert thofe principles of the” 
methodus medendi, from which no fober phy” ~~ 
ficians themfelves recede, and in whieh they 
unanimoufly acquiefce; and that I much lefs 
intend to countenance thofe venturous em- 
piricks, who, without any competent know- 
ledge of anatomy, botanicks, and the hiftory 
of difeafes, think receipts or proceffes alone 
can enable them to cure the fickneffes they 
know not, and who would perfuade men to 
lay by, as needlefs, a profeffion, of whofe ufe- 
fulnefs to mankind, we may elfewhere have 
occafion to difcourfe. No, Pyrophilus, with- 
out peremptorily, afferting any thing, I have. 
but barely reprefented the notions I have men- 
tioned concerning the methodus medendi, as 
things probable enough to deferve to be im- 
partially confidered ; that in cafe they prove 
fit to be declined, they may appear to have 
been rejected, not by our fupercilioufnefs or 
lazinefs, but (after a fair trial) by our exper- 
ence: and in cafe they feem fit to be approved, 
they may prove additional inftances of the ufe- 
fulnefs of natural philofophy to phyfick. Which 
ufefulnefs, Pyrophilus, if I have in any confi- 
derable meafure been fo happy as to make out, 

I fhall not think the time (and much lefs the 
pains) I have beftowed upon that theme, mif- 
{pent. For, I muft confefs to you, Pyraphi- 
lus, that to me it feems, that few things ought 
more to endear to us the ftudy of natural phi- 
lofophy, than that (according to the judicious 
fentence of our Cel/us, Rerum nature contempla- 
tio, faith he, guamvis non faciat medicum, ap- 
tiorem tamen medicine reddit :) * The contem- 
‘ plation of nature, though it maketh not a 
‘ phyfician, yet it fits him to learn phyfick:’ 
A. deeper infight into nature may enable men 
to apply the phyfiological difcoveries made by 
it (though fome more immediately, and fome 
lefs directly) to the advancement and improve- 
ment of phyfick. 

Anp 
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Effay 5. 
Awnp I well enough know, Pyropbilus, that 


inftead of writing the effay to fuch a one as 
you, if I fhould write it to the more critical and 


feverer fort of readers, they would be apt to 


think, both that it is impertinent for me, who 
do not profefs to be a phyfician, to treat pro- 
lixly of matters medicinal ; and that it may ap- 
pear fomewhat below me, in a book, whofe 
title feems to promife you philofophical mat- 
ters, to infert I know not how many receipts. 
But I fhall not fcruple to tell fuch a perfon as 
Pyropbilus, that fince my method required, that 
I fhould fay fomething to you of the therapeu- 
tical part of phyfick, I thought, that Chriftianity 
and humanity it felf obliged me not to conceal 


. thofe things, which, how defpicable foever they 


may feem to a fpeculative philofopher, are yet 
fuch, as, befides that fome of them may per- 
haps afford improveable hints touching the na- 
ture of remedies, if not alfo of difeafes, experi- 
ence hath encouraged me to hope, that others 
may prove ufeful tothe fick. And as for the 
inferting of receipts, even in books of philo- 
fophical fubjeéts, I have not done it altogether 
without example. For not only Ply, a per- 
fon of a great dignity as well as parts, and 
friend to one of the greateit Roman emperors, 
hath left us ina book, where he handles many 
philofophical matters, ftore of particular re- 
ceipts; but our chancellor, the Lord Verulam, 
hath not difdained to record fome. And as 
for that induftrious benefactor to experimental 
knowledge, the learned and pious Mer/ennus, 
his charity made him much more fearful to neg- 
le&t the doing what good he could to others, 
than to venture to leffen his reputation by an 
indecorum, that in a mathematical book, and in 
a chapter of arithmetical combinations, he 
brings in not only a remedy againft the eryfi- 
pelas, but even a medicine for corns, where 
he tells us, that they may be taken away, by 
applying and daily renewing for ten days, or a 
fortnight, the middle ftalk, that grows between 
the blade and the root (for that I fuppofe he 
means by the unufual word thallum) of garlick, 
bruifed. Nor is it without examples, though 
fomewhat contrary to my cuftom in my other 
writings, that in this, and the four precedent 
effays, I have frequently enough alledged the 
teftimonies of others, and divers times fet down 
proceffes or receipts, not of my own devifing. 
For even among profeffed and learned phyfi- 
cians, fcarce any thing is more common, than 
on fubjeéts far lefs of kin to paradoxes, than 
moft of thofe I have been difcourfing of, to 
make ufe of the teftimonies and obfervations 
of other approved writers, to confirm what 
they teach. And not now to mention the 
voluminous books of Schenkius Scolzius, that 
famous and experienced practitioner Riverius 
himfelf hath not been afhamed to publifh to- 
gether a good number of receipts, given him 
by others; under the very title of Od/ervationes 
communicate: and Henricus ab Heer hath, 
among his Odjervationes oppido rara, divers re- 
ceipts, that came from mountebanks, and even 
gypfies. And therefore I hope, that you, who 
know, that it is not after every body, that I 
would fo much as relate an obfervation, or 
Vou. I, ; 
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mention a medicine, as thinking them proba- 
ble, will eafily excufe one, that hath much fewer 
opportunities, than a profeffed phyfician, to 
try remedies himfelf; if treating of fubjects not 
fo familiar, I choofe to countenance what I de- 
liver by the teftimonies of fkilful men, and if 
I fcruple not to preferve in thefe papers fome 
not defpicable remedies, as well of abler men, 
as of my own, that otherwife would probably 
be loft. But of this practice I may elfewhere 
have occafion to give you a more full apology, 
by fhewing, how much it may conduce to the 
enriching and advancementof phyfick ; an art, 
with whofe praifes I could long entertain you, 
if I were at leifure (and durft allow my felf) 
to.exhauft common places. 
_ AND yet give me leave to tell you, that man 
is fo noble a creature, and his health fo requi- 
fite to his being able to relifh other goods; 
and oftentimes alfo to the comfortable per- 
formance of what his confcience, his country, 
his family, his neceffities, and perhaps his al- 
lowable curiofity challenge from him, that I 
wonder not fo much at thofe antient heathens, 
that, being polytheifts and idolaters, thought 
themfelves obliged, either to refer fo ufeful an 
-art, as that of phyfick, to the gods, or god-_ 
like perfons ; or to add thofe, that excelled in 
fo noble a faculty, to the number of thofe they 
worfhipped. For my part, Pyropbilus, a very 
tender and fickly conftitution of my own (much 
impaired by fuch unhappy scien as falls, 
bruifes, &¥¢.) hath, befides (as I hope) better 
motives of compaffion, given me fo great a 
fenfe of the uneafineffes, that are wont to at- 
tend ficknefs, that I confefs, if I ftudy chy- 
miftry, it is very much out of hope, that it 
may be ufefully imployed againft ftubborn dif- 
eafes, and relieve fome languifhing patients 
with lefs pain and trouble, than otherwife they 
are like to undergo for recovery. And real- 
ly, Pyropbilus,.unlefs we will too grofly flatter 
our felves, we can fcarce avoid both difcern- 
ing and deploring the ineffectualnefs of our 
vulgar medicines, not only Galenical, ‘but chy- 
mical, (for an active body may yet be but a 
languid remedy.) For befides that many, that 
recover upon the ufe of them, endure more 
for health, than many, that are juftly reckoned 
among martyrs, did for religion; befides this, 
I fay, we daily meet with but too many in the 


cafe of that bleeding woman, mentioned in the Mark y 
? 


gofpel, of whom it is faid, that fhe had fuf-26, 
fered many things of many phyficians, and had 
{pent all that fhe had, and was nothing bettered, 
but rather grew worfe. And therefore I reckon 
the inveftigation and divulging of ufeful truths 
in phyfick, and the difcovering and recom- 
mending of good remedies, among the great- 
eft and moft extenfive acts of charity, and fuch, 
as by which a man may really more oblige man- 
kind, and relieve more diftreffed perfons, than 
if he built an hofpital. Which perhaps yoy 
will not think rafhly faid, if you pleafe but to 
confider, how many the knowledge of the fali- 
vating, and other active properties of mercury, — 
and of its enmity to putrefaétion and diftern- 
pers {pringing thence, have cured of feveral dif- 
eafes; and confequently how many more pa- 

78 tients, 
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tients, than have recovered in the greateft 
hofpital in the world, are obliged to Carpus, 
and thofe others, whoever they were, that 
were the firft difcoverers of the medical effica- 
cy of quickfilver. And fer my own particular, 
Pyrophilus, though my, youth and condition 
forbid me the practice of phyfick, and though 
my unhappy, conftitution of body kept divers 
remedies fon doing me the fame good they 
are wont to do others; yet haying more than 
once prepared, and fometimes occafionally, had 
opportunity to adminifter medicines, which 
God hath, been, fo far pleafed to blefs on others, 
as to, make them relieve feveral: patients, and 
feem (at leaft) to have fnatched fome of them 
almoft out of the jaws of death,; I efteem my 
felf, by, thofe fucceffes alone, fufficiently recom- 
penfed, for any toil and charge my inquiries 
into nature may have coftme. And though f 
That this ignore not, that it is a much more fafhionable 
employment and celebrated practice in young gentlemem, to 
fa” kill. men, than to cure them; and that miftaken 
more fajbi- Tortals think it the nobleft exercife of virtue 
onable of to deftroy the nobleft workmanfhip, of nature,, 
mene (and indeed in fome few cafes the requifitenefs 
me and danger of deftructive valour may make its 
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actiens become a virtuous patriot) yet when I 
confider the character given of our great mafter 

and exemplar, in that fcripture, which fays, 

That he went about doing good, and healing all M&sx.38. 
manner of ficknefs, and all manner of difeases a- at. iv. 
mong the people; 1 cannot but think fuch an im-~ 
ployment worthy of the very nobleft of his Joh.v. 14. 
difciples. And I confefs, that ifit were allowed 2 Kings 
me to envy creatures fo much above us as are **: 35- 
the celeftial fpirits, 1 fhould much more envy hl 
that welcome angel’s charitable imployment, employment 
who, at fet times diffufed a healing virtue, a Bethef 
through the troubled waters of Bathefda, than da ie 
that dreadful angel’s fatal imployment, who in see 
one night deftroyed above a hundred andswho de 
fourfcore thoufand fighting men. But of the/troyed in 
defireablenefs of the fkill, and willingnefs to” 5 
cure the fick, and relieve not only thofe, that ahtiee: 
languifh in hofpitals, but: thofe that are richimen. 
enough to build them, having elfewhere pur- 
pofely difcourfed, I muft now trouble you no 
longer on this theme, but implore your much- 
needed pardon, for my having been (beyond 
my firft intentions) fo troublefome to you al- 
ready. 
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FIRST SECTION of th SECOND PART. 


Advertifements touching the following APPENDIX. 


SCARCE doubt, but it will be expeét- 

| ed, that I fhould annex to the foregoing 
L treatite thofe receipts and proceffes, which 
feem to be here and there promifed in it: But I 
defire it may be cgnfidered, that fome paflages, 
which an unattentive reader may have miftaken. 
for abfolute promifes, are indeed but profers 
conditionally made to.a particular perfon; and 
fo not engaging me, till the condition (which 
was his defiring the thing mentioned to him) be 
on his part performed. And as for the other 
things, which every reader may fuppofe to be 
promifed him, I have at hand this general ex- 
cufé; that at leaft I promifed nothing to the 
publick, whatever promifes I may have made 
in the foregoing Effays, having together with 
them been.addreffed to a private friend. And I 
have two or three fpecial reafons to infift on 
this excufé; for divers of my choicer books and 
papers having.not long fince ynhappily mif- 
carried through the negligence of fome men, 
and fraud of others, it is not now poffible for 
me to retrieve fome of the things I was mafter 
of, when I promifed them. And then to revife 


carefully all the papers, that remain in my handg,. 
of affinity with the paft treatifes, would take 
up more time, than is allowed me by other ftu- 
dies and employments, which I think of great-. 
er moment, or at leaft wherein I am much 
more concerned, than to give this book at 
prefent a full or accurate Appendix. 


Bur though I might, upon thefe and other 
reafons, wholly excufe my felf from the trouble. 
of adding any appendix; yet becaufe the com- 
municating of good medicines is a work of 
charity, and thofe unpolifhed and immethodical. 
notes, that may perchance difparage an author, 
may yet relieve many a patient; I am willing 
to do what my occafion will permit: and finding 
among my papers many loofe fheets, concern- 
ing fpirit of harts-horn, blood, €&c. written 
divers years fince to a friend, I chufe rather to 
publifh them juft as I find them with Pyrophi- 
lus’s name, employed in convenient places, 
and to add fome unpromifed receipts in’ ftead 
of thofe, that-are loft, than be altogether want- 
ing to what may be expected from me. I 

Know, 
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know, that what I deliver concerning fome of 


the following preparations, may by feverer 
criticks be thought fomewhat unaccurate, and 
I confefs I am ot that mind my {elf; but meet- 
ing with thefe collections in loote fheets among 
my old papers, I mufteither publifh them as I 
find them, or take the pains to polifh and con- 
tract them ; which would require more time, 
than Ican at prefent afford them. And much 
lefs can I ftay to fubjoin the hiftories of the par- 
ticular cures performed by the medicines, 
whofe preparations | fet down, though divers 
of them would not perhaps appear inconfidera- 
ble. But if I find by the entertainment of 

thefe papers, that it will be worth while to 
' revife or enlarge them, I may, God permitting, 
be invited to do it, and either f{upply the things, 
that are here deficient, out of after obfervations, 
or papers now out of the way, or make a- 
mends for their omiffion in fubftituting better 
things. 

Ir will not at all furprize me, if fome read- 
ers think me too prolix in delivering the pre- 
parations of harts-horn, ens Veneris, &¥c. with 
fuch particular and circumftantial obfervations. 
But my defign being to gratify and affift thofe 
that would make and ufe the remedies I recom- 
mend, the experience I have had of the diffi- 
culties moft men find in the preparing things 
by the direction of chymical procefles not very 
exprefly fet down, makes me apt to hope, 
that (I fay not the great phyficians or chy- 
mifts, who may, if they pleafe, leave them 
unperufed; but) thofe, for whom I principally 
intend my directions, will think my _ havin 
made them fo particular a very excufable fault. 
And I make the lefs difficulty to fuffer fuch 
things, as perhaps I judge to be, in compari- 
fon of others, but trifles, to pais abroad ; be- 
caufe finding of late years, that many perfons 
of quality of either fex, who fcarce read any o- 
ther than Englifh books, have (as I hope) out 
of charity, or curlofity; or both, begun to 
addict themfelves to chymiftry, and venture 
to be tampering with fpagyrical remedies ; it 
may not be unfeafonable to fupply them with 
fome preparations, that may both fave them 
time and charges, and put them upon the ufe 
of remedies, which, without being languid, 
are, ifany thing difcreetly given, fafe and in- 
nocent, and wherein a little error either in the 
making or the adminiftring will be far lefs pre- 
judicial to the fick, than if it were committed 
in the more vulgar, oftentimes, either falfly 
or obfcurely prefcribed) preparations they are 
wont to make of acid falts, mercury, antimo- 
ny, and other minerals ; whofe activity for the 
moft part makes them need to be fkilfully pre- 
pared and judicioufly given. 


The Irifh lithotomift’s receipt, for the ftone in 
petrofelin, fyr. é 5 radicibus, fyr. de By- 
quartam wuxtt partem fuimis mane jejunus, &F 
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the bladder. 
R EC. Aguar, melon. citrullor, filipendula, 
fantiis, ana unc. ij. oxymelit. comp. unc.}. mifce, 
poftea per otto horas a cibo (8 potu abftineas, alt- 
ans.fumas pariem eodem die poft cznam cun leclum 


intiare wc.ucris. Denique fequenti die reliqua 
fumantur partis ut prima; tertio veré die, 

Rec. ‘led. lenit. drachm. iij. pyr. rojat. folut. 
drachm, 1). pulp, tamarind, drachm.}. mifceantur 
ac in seri lactis unc, ij. diffolvantur: totum bi- 
bas mane quatuor boris ante jus, quarto die fu. 
mas mane fequentis pulv. drachm.). mixti inje- 
quentis apoxenatis unc. inj, €F olet amvgd. dulce. 
unc. jem, 

Rec. Cinerum vitri™, &8 fcorpionum pulveris 
lapid. [pongia, & lap. Fudaict, acori, fem. althex, 
millit folis, faxifragii ana drachm. }. fem. lactuce, 
4 fem, frigid. majorum ana drachm, fem. trochif- 
cor. alkekengi, rad, pimpinelle ana drachm. \j. 
frat pulvis fubtilis, 

Apozema. 

Rec. Parietarie, rad. alth. ana m.j. fem, 
petrofelini, glycyrrbiza ana unc, fem. halicacabi 
UNG. J. Cog. in aq: pluvia fixt.2. (P vini albiffimi 
fext. }. ad medietatis confumptionem, €9 colatura 
mélle bybernico dulceretur. 

Tum quarta illo die pafferculum trogloditem fale 
antea conditum edas una cum cana, et poft canam 
lumbi, pubes, &F tota renum regio olets 2 granis 
citri & fcorpion. liniantur, etfi poffibile effet pra- 
ditia olea per meatum urinar. in veficam inyi- 
ciantur, filque dein é pulvere, apoxemate, tro- 
glodite ES oleis omni die utere, donec arenule aut 
lap. fragmenta una cum expulfis apparuerint. 

Loco cinerum vitri fumi poffunt cineres camini 
&S vires cinerum fcorpionum fupplere poteft pulvis 
luinbricor, terrefir. probé in vino lotorum €S pof- 
tea exficcatorum. 


N. B. [As far as I could conjecture by the 
difcourfe 1 had with the owner of the receipt, 
by afhes of glafs he means the fuperfluous faline 
fubftance, which the glafs-men are wont to call 
Sandiver, but becaufe he did not explain him- 
felf fo clearly, and we know not yeta way of 
burning glafs to afhes, I think it will be moft 
advifeable to fubftitute the wood-afhes, which 
in the receipt it felf towards the clofe of it are 
appointed for a fuccedaneum.] 


To the 497th Page. 
[Where the Vertues of the Pilule Lunares are 
touched at. | 


HE great benefit, that has redounded to 
many patients, from the ufe of the filver 

pills, here briefly mentioned, and commended, 
invites me tO communicate, as a confiderablée 
thing, the preparation of them, of which I do 
not pretend to be the inventor; having, divers 
years fince, learned it by difcourfing with a 
very ancient and experienced chymift, whofe 
name, that I do not mention, will perhaps feem 
fomewhat ftrange to thofe readers, that have ob- 
{erved me not to be backward in acknowledg- 
ing my benefactors in point of experiments ; 
and therefore I hold it not amifs to take this 
opportunity of declaring once for all, that it 
were oftentimes more prejudicial than grate- 
ful to one, that makes an advantage by the prac- 
tife of phyfack, to annex in his lite-time his 
name to fome of his receipts or proceffes; be- 
caufe that when a man has once got a repute 
for having a fpeafick in any particular difeafe 
or cafe, his patients, and their friends will 
hardly 
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hardly forbear to apply themfelves to him for 
that medicine, though the fame medicine, but 
not known to be the fame, fhould be made ufe 
of by a ftranger, or divulged in a printed book, 
molt patients being not apt to rely upon 
medicines, that come only that way recom- 
mended; whereas if it were known, that the 
printed receipt isthe felf-fame, which the phy- 
fician employs, not only other phyficians 
would quickly make as much advantage of it as 
he, but many patients would think themfelves 
by that difcovery difpenfed with, in point of 
good hufbandry, from going to any phyfician 
at all, as knowing before-hand the beft pre- 
{cription they are like to receive from him, 
The procefs of the Pilule lunares is this: 


The prepa~ Taxe of the beft refined filver as much as 


ration of 


the Pilule 


you pleafe, diffolve it into a fufficient quantity 


lunares, Of Cleanfed fpirit of nitre, or aqua fortis; then 


evaporating away the fuperfuous moifture, 
let the reft fhoot into thin cryftals: thefe you 
may in fome open-mouthed glafs place in fand, 
and keepin fuch a degree of heat, that by the 
help of very frequently ftirring them, the 
greateft part of the more loofe and ftinking 
ipirits of the menftruum may be driven away, 
and yet the remaining cryftals not be brought 
to flow: thefe cryftals of filver you mutt 
counterpoife with an equal weight of cryftals 
of nitre; and firft diffolving each of them apart 
in diftilled rain-water, you muft afterwards 
mingle the folutions, and abftraét or fteam a- 
way the fuperfluous moifture, till the remain- 
ing mafs be dry ; which you muft keep in an 
open glafs, expofed to fuch a temperate heat of 
fand, that the matter may not melt (which you 
mutt be very careful of) and that yet the adher- 
ing corrofive fpirits of the menftruum might be 
driven away. And to both thefe ends you 
muft from time to time ftir the mafs, that new 
parts of it may be expofed tothe heat, and new 
ones to the air, till you cannot defcry in the re- 
maining white powder any offenfive {cent of the 
fpirit of nitre, or of the aqua fortis. And laftly, 
you muft take the crumb of good white bread, 
made with a little moifture into a ftiff pafte, 
and exactly mingle with the newly mentioned 
magiftery or powder as much of this pafte, as 
isneceflary to give it the confiftence of a 
mafs of pills, which you may thence form at 
pleafure, and preferve in a well-ftopped glafs for 
ule. 

N.B. First, the filver employed in this 
operation ought to be very pure and more ex- 
quifitely refined, than much of that is wont to 
be, which here in Exglandis bought for fine 
filver; for if the copper, wherewith filver-coins 
are wont to be alloyed, be not carefully fepa- 
rated upon the cupel, it may, being turned by 
the acid menftruum into a kind of vitriol, when 
it is taken into the body, either provoke vo- 
mits, or otherwife difcompofe it. 

SECONDLY, the fpirit of nitre, or (which in our 
cafe comes almoft to one) the aqua fortis, that 
is ufed about this medicine, ought to be clear- 
ed, as our refiners phrafe it, before the filver 
be put in; for (as I elfewhere note) in falt-pe- 
tre there is oftentimes an undifcerned mixture 
of fea-falt, whofe fpirit coming over in diftilla- 
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tion with that of nitre, is apt to precipitate 
the filver, which the fpirit of nitre has diffolv- 
ed. This 1 take to be the reafon of that prac- 
tice of the beft refiners to purify their aqua for- 
tis, by cafting in fome {mall piece of filver, 
that they may afterwards fecurely put into it 
greater quantities of the fame metal to be dif- 
folved. For the faline fpirits fall to the bot- 
tom, together with the corroded filver, which 
they precipitate as long as there is any of thefe. 
faline fpirits left in the menftruum, which after 
this may be decanted clear; and though you 
had put a little more filver than needed to it, 
it neither does harm nor is loft, the aqua fortis 
preferving none unprecipitated, but what there 
were no more faline fpirits to work upon; fo 
that the fuperfluous filver put in is already dif- 
folved to your hand. 

Tarrpuy, the dry mixture obtained from 
the folutions of cryftals of nitre, and cryftals of 
filver, muft be often ftirred and kept longer 
in the fand, before allthe offenfive {pirits will 
be driven away, than, till experience had infor- 
med me, IJ did imagine. 

Fourtay, if the cryftals of filver be 
confiderably blue or green, it is a fign the fil- 
ver was- not fufficiently purged from copper ; 
elfe the mixture we have been {peaking of, will 
look of a white, good enough. And poffibly 
it was by reafon of the not being careful to 
take fufficiently refined filver, and of the not 
knowing how to improve the cryftals of filver, 
by the addition of thofe of nitre, and efpecially 
how to free them from the ftinking and corro- 
five fpirits of aqua fortis, that it is come to 
pafs, that though there being fome chymical 
writers proceffes not very unlike this, yet the 
cryftals of filver have been cenfured and laid 
afide, as not always fafe, even by thofe, who o- 
therwife much magnity the efficacy of thofe 
they ufed. 

FirtTHiy, when you are about to make up 
this mixture with the crumb of bread into a 
mafs, and fo into pills, it will not be amifs to 
difpatch that work at once; for ufually it leaves 
an ugly blacknefs on the fingers, that cannot 
under divers days be gotten off. 


S1xTHLY, in taking of the pills care muft be Te aoe 
had, that they be fufficiently lapped up either 474 w/e of 


ina wafer wetted with milk, or the pulp ofa 
roafted apple, or fome fuch thing, that they 
may not touch the palate, or the throat, becaufe 
of the extreme and difgufting bitternefs, which 
is to be met with in the cryftals of filver, and 
which is not the leaft thing, that with nicer 
perfons does blemifh thefe pills. 

SEvENTHLY, the dofe is fomewhat uncer- 
tain; becaufe they work much according to the 
conttitution of the body, and efpecially accor- 
ding as it abounds with ferous humours: where- 
fore it is advifeable to make the pills of the 
{ize of very {mall peas, of which one given at 
bed-time is a fufficient dofe for fome bodies, 
others will require two; and in fome we muft 
afcend to three: and if the patient be hydropi- 
cal, or be otherwife much molefted with {e- 
rous humours, it is obfervable, that fometimes 
one dofe will work two days, or four days, 
(may be five or fix) fucceffively, but yet 

moderately 
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moderately and ufually, without weakening 
the patient, in proportion to fuch copious eva- 
cuations, 

E1cuTu ty, Befides the dropfy, wherein 
we have mentioned this remedy as a fpecifick, 
it often proves very available in other cafes, 
wherein men are troubled with ferous humours. 
But the firft diftempers, which I heard it mag- 
nified for, were thofe of the head, and Genus 
nervofum; and agreat virtuofo of my acquain- 
tance, thatinherits a difpofition to the palfy, 
has feveral times told me, that if when he be- 
gins to find himfelf difordered, he takes a dofe 
of thefe pills, he is thereby conftantly relieved. 
But of the particular cafes, wherein we have had 
opportunity to take notice of their effects, we 
have not now, but may perchance another time, 
have leifure to entertain you. 

Lastiy, That fkilful and fuccefsful chy- 
mift Dr. N..N. who doth much both ufe and 
efteem this remedy, being defired by me to let 
me know, ifhe had any objections againft it, 
informs me, that when he hath given thefe 
pills oftentimes, and without intervals, though 
they did not either falivate or vomit, or much 
weaken the patient, yet they would at laft be 
attended with a kind of incipient leucophleg- 
matia, which he eafily prevents by intermitting 
for 2 while the ufe of the pills, after every fe- 
cond or third time, that he adminifters them, 

‘and giving, when he expects it to be requifite, 
fome Crocus Martis, extract of juniper, or 
other aftringent or hepatick medicines, to cor- 
roborate the vifcera, and preferve their tone. 


To the 498th Page. 
(Where mention is made of the cure of one, con- 
cludedto have agangrene, by an inward medicine.) 


HE cure mentioned in this place hav- 
; ing been performed by that medicine, 
which from the name of that great commander 
as well as virtuofo, who was the author of it, 
" paffes under the name of Sir Walter Raleigh's 
‘cordial, and this being but one.of many re- 
markable (and fome of them ftupendous) cures, 
which have been wrought by it from time to 
time, efpecially of late, that it hath been more 
“ufed, I am induced to annex here the yet un- 
" publifhed receipt ; partly, becaufe there are di- 
vers receipts, that are each pretended to be the 
true, magnified by their feveral poffeffors; and 
I had the liberty of looking it out in a receipt- 
book, preferved by the author’s fon; and part- 
ly becaufe, though I will not affirm, that a 
{kilfuller or more promifing compofition of 
the fame ingredients could not have been de- 
vifed, yet the following receipt has been abun- 
dantly recommended by experience. And I 
remember, that but a while fince a perfon of 
note having fent to me, to defire a taking of 
this cordial for a certain knight, who, after all 
that fkilful phyficians could do, had long lain 
a dying; I the other day chanced to meet this 
knight at White-Hall, well, lively, and with 
a face, whofe ruddinefs argued a perfect reco- 
very, and yet he is not very far from feventy 
years of age, and had, before he grew fo ill, 
long conflicted with a tedious ague, and fever, 
which had reduced him to that extremity, when 
Vou. I, 


the cordial was brought, that, as himfelf told 
me, he neither was fenfible, when they gave it 
him, nor had known what he did, or what 
was done unto him, during the fpace of feveral 
days before. 


Sir Walter Raleigh’s cordial, after Sir R.K. 
bis way (fet down verbatim, as I the author 
received it.) 


AKE burrage-flowers, rofemary-flowers, 

marigold-flowers, red july-flowers, ro- 

fa-folis, elder-flowers, of each one pottle, af- 
ter they are dried in the fhade. 

Take alfo of fcordium, carduus, angelica, 
balm, mint, marjoram, fetwall, betony, ana 
four handfuls, after they are dried in the fhade. 

T axe alfo of the rinds of faffafras of Vir- 
ginia, lignum aloes, ana four ounces beaten 
to powder; of kermes, cubebs, cardamoms, 
zedoary, ana one ounce; of faffron half an 
ounce; juniper-berries, tormentil-roots, round 
birthwort roots, ofeach ane ounce; of gentian- 
roots half an ounce. 

Draw the tincture or extract of thefe with 
fpirit of wine iz dalneo, and fave all the in- 
eredients, after you have taken out the tinctures, 
and burn them, and put their falt into their 
tinctures. 

Take fix ounces of the extracts of all thefe 
with their falt, and put thereto of the tincture 
of coral three ounces; terra figillata four ounces ; 
pearl prepared two ounces; bezoar-ftone three 
drachms, hartfhorn calcined four ounces, am- 
bergreafe four drachms, mufk gr. xxx; fugar- 
candy one pound and an half, ground very fine, 
and fearfed through a fine fearfe. 

TueEn the mufk and amber muft be ground, 
and by little and little mingled with it; the 
more you grind the amber, the better. 

THEN put to the fugar-candy all the dry ma- 
terials before directed, and make all as {mall as 
poffibly you can. 

THEN upon a great hollow grinding-ftone 
mingle the tinctures, and dry things together’, 
(which muft be done by a {trong man ufed to 
that work :) and whilft it is in grinding, put 
of fyrup of lemons, and fyrup.of red rofes 
equal parts into it, elfe it will be fo dry, that 
it will neither grind nor mingle. 

How to make the tinéture of 
Coral for this Cordial. 

Take eight ounces of coral, 
and put it unbeaten intoa calcin- 
ing pot unluted, and let it ftand 
twenty four hours in a calcining 
or glafs-furnace, till the coral be 
as white as fnow; then put it in 
three quarters of diftilled vine- 
gar ina long glafs with a nar- 
row mouth, and with another 
{mall glafs or phia]l put into the 
mouth of it, the belly upwards, 
to fave the vinegar from waft- 
ing, thus; and fetit in a fand-fur- 
nace, fo asthe fand may be as highasthe vinegar. 

Ler it boil without intermiffion twenty-four 
hours, by which time the vinegar will become 
red; fo, when it is cold, pour off the vinegar 
into a glafs-bafon, or a bell-glafs, and vapour 

7C away 
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away all the vinegar z balzveo, and gather the 
coral, being perfectly dry, for yourufe. You 
may {trike down your pearl with oil of vitriol, 
and oil of fulphur, equal parts, which isaccount- 
ed thebeft way to preparethe pearl: butSir RK. K. 
did ufe to prepare his pearl by juice of lemons. 

(Tue dofe fora man is about the bignefs 
of a {mall hazel-nut ; but where prevention is 
only aimed at, or fome fuch ufe as the diffi- 
pating the fumes of the fpleen, as they call it, 
the bignefs of an ordinary pea may fuffice, fo 
in urgent cafés the dofe may be increafed to 
the quantity of a nutmeg. It is ufually given 
by it felf upon an empty ftomach (the patient 
being kept warm after it, to promote fweat) in 
fevers, want of fpirits, violent fluxes, and {e- 
veral other diftempers, where diaphoreticks 
and antidotes are proper, and (efpecially) po- 
tent cordials are required. ] 


[To the 498th Page, 
Where a receipt tHat cured fiftula’s is 
mentioned. | 


A water for a fiftula, and all manner of wounds 
and fwellings, or old ulcers; cankers, tetters, 
boils, or {cabs in any place, or green wounds, 


AKE of bole-armoniack four ounces, of 
camphire one ounce, of whitevitriol four 
ounces; boil the camphire and thé vitriol to- 
gether in a little black earthen pot, till they be- 
come thin, ftirring them together, till they be- 
come hard in fettling; then bruife them in a 
mortar to powder, and beat the bole-armoniack 
it elf te powder, and then mingle them toge- 
ther, and keep the powder in a bladder, till 
fuch tumeyouuleit. ‘Then take apottle of run- 
ning water, and fet it on the fire, till it begin 
to feeth; then take it from the fire, and putin 
three good fpoonfuls of the powder into the 
water whilft it is hot, and after put the water 
and powder into a glafs, and fhake it twice a 
day, to make the water ftrong: but before you 


-ufé it, letit be well fettled and very clear, and 


N. B. [Tus is the receipt verbatim, as 1 
find it among my old papers, but I am not 
fure, that among thofe I cannot now come by, 
there may not be fomething concerning a way 
of making a {mall pliable tent, that may accom- 
modate it felf to the crooked figure of the cavi- 
ty of many fiftula’s. For methinks I remem- 
ber, that the furgeon prefcribed the conveying 
the medicine by the means of fuch a flexible 
tent a great way into the cayity, if not to the 
bottom of the fiftula, which was thereby tobe 
cleanfed. ] 


To the 507th Page. 
Where foot is mentioned. 

OOT, Pyrophilus, is a production of fire, 
S whofe nature is almoft as fingular, as is 
the manner of its being produced ; for it is (if 
I may fo call it) a kind of volatile extract of 
the wood it proceeds from, made inftead of a 
menftruum by the fire, which haftily diffipat- 
ing the parts of the body it aéts on, hath time 
enough to fever it into fmaller particles, but not 
leifure and aptitude to reduce it into fuch dif- 
fering fubftances, as pafs for chymical or peri- 
patetick elements ; but haftily carries up the 
more volatile parts, which being not yet fuffi- 
ciently freed from the more fixed ones, take 
them up along with them in their fudden flight, 
and fo the aqueous, fpirituous, faline, oleagi- 
nous and terreftrial parts afcending confufedly 
together, do faften themfelves to the fides of 
the chimney in that loofe and irregular form of 

concretion, which we call foot: an inquir 
into whofe nature, as it may be confidered in 
the furvey of the diftinétion of falts, muft be 
-eHewhere looked for; our mentioning it at pre- 
fent being only to take occafion to tell you, 
that, as ill-fceritted and defpifed a body as it is, 
Hariman, (one of the moft experienced and 
happy of chymical writers) fcruples notto reckon 
the fpirit and oil of it among the nobleft con- 
fortantia; {uch as prepared pearl, coral, am- 
ber-greefe, and other eminent cherifhers of na- 


ture, His preparation is for fubftance this: parr 
Take of thebeft foot, (fuch as. adheres to the man's gre- 
lower part of the chimney, and fhines almoft peration of 


apply ic ashot as the patient can well fuffer it; 
and Jay a clean linnen cloth, four double, to 
the {ore, it being wet in that water, and bind it 


fat with a rollerto keepit warm; doit morn- 
€ oe 4 . ‘ 


ing and evening, till it be whole. This water 
muft be put into an oyfter-fhe]l, not in a fau- 
cer, when you drefs the fore, for the pewter 
will fuck it up. Remember you put three as 
good fpognfuls of powder as you can prefs into 
tlie fpoon. Lake heed no one drink of this 
water, for itis poifon. To makeit ftronger, 
beat an ounce of alum to powder, and mingle 
it with the other powders. 

T ax £ of bole-armoniack halfan ounce, white 
vitriol oneounce, of camphire two ounces, make 
themallintopowder; thentakea pottle of {miths- 
water, and as much {pring-water, and mingling 
them, fet themuponthefire. Asfoonas it begins 
to feeth, put in i powder very foftly, firring 


like jet) what quantity you pleafe, and with it 1 of jot. 


fill up to the neck a very well-coated glafs re- 
tort, or an earthen one, and luting on a capa- 
cious receiver, diftil the matter in an open fire 
intended by degrees, whereby you will driye 
over the phlegm, the whitifh fpirits, and the 
oil, firft of a yellow colour, and then of a red; 
feparate the phlegm, and for a while digeft the 
{pirit and the oil together, on which afterwards 
put half the quantity of {pirit of wine, and di- 
{til them feveral times, whereby you will ob- 
tain, together with the fpirit of wine, the {pirit 
of foor, and alfo a very depurated oil, {melling 
like camphire. Out of the calcmed caput mor- 
tuum after the common way extract a falt, 


which Hartman comniends as a mot excellent Pe, 


curer of -exulcerated cancers: this falt, faith he, p-ax 
is drawn with vinegar, in which liquor, is a Ghym. 
cold moift place; it is again diffolved, andP: * 
therewith the cancerous ulcers being once or 
twice anointed, the venenofity will be vifibly 
drawn 


it all the while: as 4oon as the powder is in, take 
it off the fire, and drefs the wound with it 
twice a day, Jaying a cloth folded four times 
and wetted in the water, it being very hot, 
and {o applied to the wound. 
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drawn out like a vapour, and then the fore- 
mentioned oil being lightly fprinkled upon the 
place, will breed on it a kind of cruft likea fkin, 
which fpontaneoully coming off in five or fix 
days, will, by its falling off, argue the confo- 
iidation of the ulcer. What this fo extolled 
remedy will perform, I know not, having ne- 
ver made trial of it, nor thinking it very likely, 
that a bare alcalizate falt fhould have fuch fpeci- 
fick virtues; nor isit requifite I fhould infift on it, 
being here to difcourfe to you of the diftilled li- 
quors of foot; in profecution of which defign, 
Jet me tell you, that Hartman prefcribes the 
adminiftring of the fpirit from fix to ten grains, 
of the oil from two or three drops in wine, or 
any other convenient vehicle: and concerning 
the oil he adds, that if three drops of it be 
given in vinegar to an almoft gafping man, 
he will be thereby wonderfully refrefhed, and 
as it were revived ; to which he annexeth this 
prognoftick, that if the remedy produceth co- 
pious fweats, it will recover the taker; but if 
not. he-will die. 
Tuart this fpirit of foot, defcribed by Hart- 
The an. an, may be a very good medicine, I am very 
thor’s @- aptto think; but becaufe it isnot a meer fpirit 


reétioms of foot, but a mixed one of {pirit of wine, and 
comermns f{pirit of foot, we have rather chofen to proceed 
preparati- 


with the foot (of wood) without addition, 
both as to the diftillation of it, and the order- 
ing of the diltilled liquors, after the manners 
to be mentioned “ere long, when we {hall ac- 
quaint you with our preparations of blood and 
hartfhorn ; which if you pleafe to apply to foot, 
you may fave your felf, and me, the labour of 
repetitions, Yet it may not be amifs to adver- 
tife you here of two things: the one, that if 
you employ very good and fat foot, and fill up 
the retort with it tothe neck, you muft be 
very careful fo increafe the fire orderly, and 
but by moderate degrees; or elfe you may 
chance to make the matter boil over out of the 
retort into the receiver; as it lately happened 
to us, when having warily ordered the fire for 
feveral hours, we thought our felves paft any 
fuch danger: and the other, that as to the 
medicinal virtues of the fpirit, and falt of foot, 
I fhall not now particularize them ; partly that 
I may fave time, and partly becaufe they may 
‘be well enough gathered from their affinity ‘to 
the volatile fatts and fpirits of animat fubftan- 
ces hereafter to be treated of; and from what 
I fhall have occafion to fay, of the perfuming 
of the falt foot, towards the clofe of this. Ap- 
pendix. 


ons from 


fr. 
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RINE is a body, which, as homely and 

defpifed as itis wont to be, may, by 

fkilful ways of ordering it, be made either alone, 

or in conjunction with other eae to af- 

ford fuch a variety of ufeful fubftances, that I 

Of the #fes find Reufnerus publifhed an entire treatife, 
of the pre- which yet I never could get fight of, under 
eh the title of Syzopfis remediorum ex urina pra- 
- paratorum, beGides what other chymifts have 
fince divulged on the fame fubje€t, which I for- 

bear to mention; becaufe feveral of them I 


have not tried, and many others I think fcarce 


549 

worth trying. But becaufe even all ovr own 
obfervations, concerning the preparations and 

ufes of things afforded by urine, ‘would take 

up more time and room, than I can now allow 

them, J fhall here only take this occafion to 

intimate thus much in general, that the {pirit 

and falt of urine may be made far greaterufe 

of, than men yet are prone to think; not only Dé “##4- 

in phyfick, but in chymiftry, and perhaps 1a ies 
durft gdd in natural philofophy too.’ And ” 
though Helmont be not wont to lavifh his 

praifes upon worthlefs remedies, yet he calls it 

nobile ad ifterum, aliofque morbos, remedium. 

And in another place, {peaking of the faline 

cryftals of urine, he hath this exprefion: Que 

quanquam ad veteres excrementornm oppilationes 
conferunt, nibil tamen adverfus lithiafin ; which 
feems, by denying to the falt of urine fame 
virtues afcribed to it by many other chymitts, 

to bring fome credit to his praifes of it. (And 

indeed a friend of mine, that has tried it in the 

jaundice, affirms it to deferve the commenda- 

tion he gives it in that difeafe.) And though 

I fear our author hyperbolizeth, where he 

(elfewhere) thus writes ; pernit eos fapientia 

(he means fure that; which is proper to the 

Spagyrifts) gui materiam ex qua di[pofitiones, can- 

tenta, proprietates, progreffum {3 fignificationes 

lotii addifcere recufarent per ignem: yet per- 

haps the hyperbole is not altogether fo extrava- 

gant, as moft readers will think it. And I re- 

member, that a while ago, conferring with the 

publick minifter of a foreign prince; who isa 

very inquifitive and experienced perfon, he 

freely told me, that though he had travelled 

very much, and divers times not in a capacity, 

yet the greateft chymift, that ever he could 

make acquaintance with, ufed to tell him, thar 

falt of urine was fo precious a thing, that it 

was a pity it fhould be ufed in ordinary dif- 

eafes: but what his reafons were for valuing 

it fo much, he would not deelare, and there- 

fore I fhall lay no great weight upon his tefti- 

mony. And yet I muft not at this time par- 

ticularly declare, upon what account it is, that 

I do fo value the volatile falr of urine, of whofe 

virtues (whilft it is fingle) I fhall only in a 

word obferve to you now (what is pertinent to 

the occafion of my mentioning it at prefent, ) 

namely, that when itis well prepared [accord- 

ing to the way plainly enough, though but very 

briefly touched already} it differs fo little in 

{mell, tafte, volatility, penetrancy, and fome 

other manifeft qualities; from the falt of harts- 

horn, and that of man’s blood; that fuch ef- 

fects, though perhaps fomewhat lefs powerful, 

may be not improbably expected from it, as are 

produced by the other. | 

To the 508th Page. 

Though I bave not in this place made any abfolute of she pre: 
promife, of annexing any thing more particur parations 
lar touching the fpirit of blood ; and though if mas 
I cannot now find, and I fear may have log ”* 
thofe of my papers. concerning that fubjett, 
which were the leaft unaccurate: yet, fetting 
afide former trials, a recent account brought 
me by a phyfician, whom I had entrufted with 
Some of st, reprefents it as fo very good a me- 

dicine, 
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dicine, that I am content to fubjoin, what 
particulars I havelately found among my loofe 
papers concerning it, as I many years ago fent 
them to a friend; and this I rather do, be- 
caufe there being annexed to the procefs divers 
obfervations of general import to fuch kind of 
preparations, they will be the better underftood 
with it, than without it, and [ have not now 
the leifure to new-mould them. 


Thus then ; 


AKE of the blood of an healthy young 
man, as much as you pleafe, and whilft 

it is yet warm, add to it * twice its weight of 
good fpirit of wine, and incorporating them 
well together, fhut them carefully up in a con- 
venient glafs-veffel, wherein the matter muft 
be fet to digeft iz balneo, or horfe-dung, for 
fix weeks, or more: then in a glafs-head and 
body, placed in afhes or fand, draw off with a 
gentle heat as much liquor, as will come over 
without neceffitating you to imprefs any em- 
pyreuma uponit ; the remaining matter muft 
be taken out, and put into a ftrong and ca- 
pacious retort, which being placed in fand, 


fequently mentioned, that for them I muff re- 
fer you to the particular narratives, which I 
fhall fcarce, if you feafonably defire them, re- 
fufe you: and in the mean time, becaufe the 
volatile ‘remedies are near enough of kin to 
each other, I fhall add to this firft _procefs 
(which is at the Jeaft one of the nobleft- of 
them) fome obfervations of a more general na- 
ture, that we may both of us avoid the trouble 
of needlefs repetitions. 


OBSERVATIONS. 


1. I 1cnore not, that there are extant m 
Burgravius, Beguinus, ‘and divers other chymi- of-vati- 
cal authors, very pompous and promifing pro-% #ouch- 

? ; . hs the 
ceffes of the effence of man’s blood; to which? of 
they afcribe fuch ftupendous faculties,as I fhould 4,...in¢ 
not only wonder to find true, but admire, that rhe volatile 
they can hope the reader fhould believe them eof 
fo. But of thefe preparations, fome being, AS fale and 
that of Burgravius in his Biolychnium, very blood, and 
myftical and unlikely; and others, like Beguz- ter I, 
nus his 2, E. fanguinis bumani, exceeding exe ies s 
borious, and not fo clear, I have never put my- pe gnimat 
felf to the trouble of making them; but I fhall 4ngdom. 


and accommodated with a large receiver care- 
fully luted to it, the matter therein lodged muft 
be gradually preffed with a vehement fire, 
which muft at length be increafed, till it be 
{trong enough to give the bottom of the re- 
tort a red heat. There will firft come over 
(after perhaps a little phlegm) fpirit, either 
accompanied or clofely followed by a copious 
volatile falt, faftening it felf to the fides and 
top of the receiver; and much about the fame 
time, there will alfo come over an oil or two, 
or more, (for I have not obferved the olea- 
ginous part to come conftantly and regularly af- 
ter the fame manner.) The receiver being taken 
off, all that it contains may be poured together 
into a convenient phial, to be therein digefted 
for a month, if you pleafe; or otherwife with- 
out that previous digeftion, you may wath 
down the volatile falt adhering to the fides 
of the receiver, with the fpirit and oil well 
fhaken about it, and pour all together into a 
latge glafs-funnel well lined with cap-paper, firft 
moiftened with {fpirit of fair water, through 
which the fpirit, and as much of the volatile 
falt, as it and the phlegm can diffolve, will 
pafs firft, leaving the oil behind them in the 
paper, which muft be feafonably fet afide, or 
elfe the oil alfo, though more flowly, will 
pafs through the filtre. The phlegm, falt, and 
{pirit muft be rectified with a very gentle heat, 
fo often, till the phlegm be perfectly feparated, 
and they leave no feces: the oil alfo may be 
rectified two or three times from its own caput 
mortuum calcined, or elfe from falt of tartar, to 
deprive it ofits muddinefs. The diftempers, 
wherein this arcanum or fpirit of rnan’s blood 
is proper, are divers, but chiefly afthma’s, epi- 
lepfies, acute fevers, pleurifies, and confump- 
tions. But to comply with my prefent hafte, 
I fhall advertife you in the general, as to the 
ufe of this and the other remedies to be fub- 


* This, if I mif.reme 
but it feems to be 
from torrupting. 


be very forward to acknowledge their excel- 
lency, if any man fhall vouchfafe me an experi- 
mental conviction of it. For though I think 
the preparation of blood no bad one, yet I am 
far from daring to affirm there cannot bea 
better. | 

2. He that intends to have any confiderable 
quantity of this fpirit and falt, muft provide 
himfelf of a large proportion of blood, or elfe 
he is like to fall fhort of his expectation ; becaufe 
as full of {pirits as blood is fuppofed to be, it 
yields commonly (at leaft the beft I have hi- 
therto met with) no lefs than two thirds, or 
more, of phlegm, befides a not defpicable 
quantity of terreftrial and unferviceable matter. 

3. It is requifite, both that the retort, 
wherein the dried blood is diftilled, be pretty 
large and {trong, and that the fire be very care- 
fully and gradually adminiftred, left either 
the copious fumes break the too narrow veffels, 
or the matter too haftily urged boil over into 
the neck of the retort or the receiver; both 
which dangers this advertifement may ‘help you 
to avoid at a cheaper rate, than I, who have 
not been forewarned of them but by unwel- 
come experience. 

4. THERE isa friend of mine, an excellent 
chymift, whofe rare cures firft gave me a va- 
lue for remedies made of blood, who ufeth (as 
himfelf affureth me) to mingle with the fpirit 
that other liquor, drawn over at firft in a head 
and body, and twice or thrice rectified by itfelf. 
But that liquor confifting almoft totally of the 
{pirit of wine, and the not over-grateful phlegm 
of the blood, though there may perhaps be 
paffed into, it fome of the more fugitive parti- 
cles of the volatile falt; yet they being fo few 
as fcarce difcernable, this liquor feems fitter to 
be made a vehicle, than an affociate of our {pi- 
rit, and perhaps too is not in all cafes the moft 
proper vehicle, in which it may be adminiftred: 

(though . 


mber not, was the proportion I employed in the exaéteft of my experiments of this kind, 
clléntial to the goodnefs of the remedy ; the {pirit of wine ferving chiefly but to keep the blood 
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(though if it were not for the fpirit of wine, I 
ilrould fomewhat fufpect, that the phlegm, 
thougn fo deftitute of the more active ingredi- 
ents, as to be fitto be kept feparated from 
them, may not itfelf be quite devoid of fpeci- 
fick virtues.) But my efteem of the artift J 
have mentioned, doth make me think it fit to 
acquaint you with his practice, norwithftanding 
that hitherto his authority be the chief thing, 
that recommends it to me. 

5. Divers ways may be propofed of puri- 
fying this fpirit and falt we are difcourfing of, 
but having tried feveral, that, which I now ufe 
is this, that follows: I put the falt, phlegm, and 
{pirit together, in one of the higheft and flen- 
dereft bodies I can get, that the phlegm might 
not be able to afcend eafily into the head, and 
that the-volatile falt may be the better feparated. 
Then in a very gentle heat (I moft ufe that 
of a lamp-furnace) there will afcend pure white 
and volatile falt, adhering to the chceks and 
nofe of the glafs-head, which if 1 defire by itfelf, 
I {weep it away before the fpirit begins to rife; 
but moft commonly I fuffer the diftillation to 
proceed, and the afcending fpirit to carry down 
part of che volatile falt into the receiver, and fo 
I continue the fame degree of heat, till there 
arife fo weak a {pirit, that it plainly begins to 
diffolve the volatile falt. Then fhifting the re- 
ceiver, I referve the ftrong {pirit and volatile 
falc by themfelves, and take the fucceeding 
weaker fpirit by itfelf alfo, to which, if I pleale 
to fortify it, Tadd as much of the volatile falt, 
formerly referved, as it is able to diffolve. In 
the bottom of the cucurbit or phial there will 
remain a phlegmatick kind of liquor, which 
ufually contains fome of the falt or {pirit, and 
fometimes too (which is fomewhat odd) fome 
of the oleaginous part of the blood, which did 
not before appear to have been affociated with 
the {pirit, and to have paffed through the filtre 
with it. This naufeous liquor may be kept by 
itfelf, till you have a fufficient quantity of ir, 
to be worth the trouble of fevering from it the 
nobler parts. The fpirit and falt above men- 
tioned may be again rectified per fe, with the 
like gentle heat as before, fo often, till they 
leave behind them no faeces, nor phlegm at all. 
But this is requifite to be done only when, to 
mafter fome {ftubborn difeafe, the medicine is 
to be exalted either to its fupreme, or at leaft 
to fome approaching degree of purity and effi- 
cacy; for otherwife fo exquifite a depuration is 
not always neceffary. 

6. As for the oleaginous part, which the fire 
forceth out of blood, my obfervations of it hi- 
therto have fo little agreed, that I dare as yet 


{peak but heficantly concerning it. For fome- 


times but one oil hath been drawn over, fome- 
timestwo: andI remember, laft year, a parcel 
of blood, that was kept in a dung-hill for many 
months, yielded us a blackifh and muddy oil, 
a purely red one, and another of pale amber 
colour, which would not mingle with the darker ; 
of each of which forts I yet referve fome by me. 
This difference may poffibly proceed partly 
from the previous preparation, or unprepared- 
nefs, of the bload, and partly from the various 
adminiftration of the fire employed to diftil it. 
Vou. I. 


But for the moft part we find thefe animal fubftan- 
ces (if the degrees of fire be orderly adminiftred, 
and the heat iufficiently intended towards the 
clofe of the diftillation) to yield a double oil; 
the one more light and pure, which fwims u pon 
the {pirit; the other more muddy, aduft, and 
ponderous, which finks to the bottom of it. 
The ufe of thefe oils hath, by reafon of their 
fetidnefs, been by moft authors abfolutely re- 
jected; and even thofe few, that do not alroge- 
ther reject them, forbid their inward ufe, and 
allow them to be but externally imployed. But 
confidering, Pyrophilus, how much of the effi- 
cacy both of plants and animals is obferved to 
refide in their oleaginous part, it feemed not 
improbable to me, tpat thefe oils might deferve 
a better ufage, than either to be wholly thrown 
away, or confined to outward fervices; and 
therefore having not long fince given a friend 
of mine fome pure yellow oil of mens blood, 
diffolved in fpirit of wine, to try upon a patient 
of his, fick of a heétick fever (in which dif- 
eafe Thad feen the {pirit of blood very fuccefs- 
ful) within a few days he brought me word of 
the unexpected recovery of his patient, to 
whom he adminiftred our medicine (that I 


may not conceal from you that circumftance). 


in Balfamus Samech, made with {pirit of vine- 
gar initead of fpiric of wine; the remaining 
part of this yellow mingled oil I keep yet by me, 
to make further trials with it. And that fuch 
oils may not be loft, I have been attempting 
(for I am yet upon my trials) feveral ways to 
make them ferviceable. 
are of a more pure and defecated nature, I have 
(which is not unworthy your noting) found ca- 


pable of readily uniting with fpirit of wine, 


with which they may be allayed at pleafure : 
in others I have feparated the finer and more 
volatile part, by drawing them over with a very 
gentle heat ina retort half full of water, which 
will carry over the lighter part of the oil with 
it into the receiver, wherein the oil will fwim 
upon it, and may be afterwards fever’d from 
it by a feparating glafs, or any other conveni- 
ent way; (but I fear that this method, though 


it finely clarifies oils, may rob them of the bett. 


part of the efficacy they may perchance derive 
from the latent admixtion of fomewhat of the 
volatile falt:) at the bottom of the retort there 
will remain a dark and thick fubftance, whofe 
nature I have not yet had opportunity to inquire 
into. Out of fome oils (drawn from unpre- 
pared materials) which would not diffolve in 
{pirit of wine, I have, by digeftion with {pirit 
of wine, drawn much of the fcent and tafte; the 
fpirit probably imbibing fome of the finer parts 


of the oil, or elfe affociating to it felf fome vo- . 
Jatile falt, that yet lay lurking in it: for fome-- 
times I have obferved oils, after long keeping, 


to let fall a volatile falt undifcerned in them 


before. Having alfo fometimes mingled the’ 


heavier and lighter oils of the fame body 
with dephlegmated fpirit of wine, and in a 
low retort drawn over what will rife in a very 
gentle heat (inferiour to that of a balneum) I 


have found the fpirit of wine to carry over with 


Some of them, that: 
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it fo many of the more fubtile and aétive parts: 


of the oil, that ic was more richly impregnated 
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therewith, than you will be apt to expect. 
But of what ufe this oleaginous {fpirit may be 
in phyfick, I have not yet had time to confult 
experience; which I hope will, ere long, teach 
me better ways of improving the rejected oil, 
wehave been {peaking of, than are thofe:almoft 
obvious ones hitherto mentioned, wherein I 
am very far from acquiefeing.; efpecially finee I 
cannot but fufpect, but fuch active parts of fuch 
concretes would be found very capable of a 
great improvement, if we were as flalful to 
give it them. 

7. Tue tetreftrial fubftance, that remains 
after the hquors are drawn off, if the blood have 
been duely prepared, affords but fo inconfider- 
able a quantity of fixed falt, that unlefs the 
caput mortuum be exceeding copious, the al- 
kali will hardly be worth extracting: befides, 
that 1f it could be obtained in a not defpicable- 
quantity, I fhould, whatever is pretended, 
very much doubt, whether it would be endow- 
ed with very extraordinary virtues; the vio- 
lence of the fire ufudlly depriving fixed falts of 
the fpecifick qualities of their concretes: and 
even in the firft fale of ferpents themfelves, I 
have not difcerned other than the wonted pro- 
perties of alkalizate falts, 

8. Because you may fometimes not have 


any great number of concretes, as having drawn 
their volatile falts-and fpwits, yet I have endea- 
voured in thefe difcourfes to give you, in the in- 
{tances I infift on, fo much variety of examples, 
that either by the proceffes therein fer down, 
or by the analogy to theny, you may; I fuppofe, 
be dtreétéd, with the help of a few trials, to ob- 
tain the volatile falts and fpirits of moft con- 
cretes, that belong ta the-anrma! kingdom, and 
that are capable of affording any. For by the 
method we preferibe, a little varied according 
tothe exigencies of particular bodies to be dit 
tilled, we fave drawn the fpirits, falts, and 
oils of fheep’s bleed, eels, vipers, &¢. the 
latter of which yield a falr amd liquor, which 
in Faly, by divers learnedimen, is fiyerlarive- 
ly extelled againft obftructions, foulnefs of the 
blood, and 1 know not how many ditedfes pra- 
ceeding from thefe two general caufes, And 
though I dare not deny, that divers of thofe 
prailes may be well enough defervect by the 
remedies, to which they are afcribed; yet Iam 
not apt to think them much fupériour ta 
the generality of volatile falts: and even the 
fpirit and fale of fheep’s blood it felf did, by 


their penetrancy of tafte, and fugitivenefs ingen- 


tle heats, promife little lefs efficacy than thofe 
others fo much celebrated medicines. 


the leifure to wait fix weeks for the prepata- 
tion of blood, and becaufe oftentimes the 
occafion of ufing the medicines we have been 
defcribing, may be fo hafty and urgent, that 
unlefs fome fpeedy courfe to relieve them be 
taken, before the phyfick can be prepared, the 


10. Norisit only by being adminiftred itfelf, . 
that one of this fulphureous and fubtle kind of oe 
{pirits may become a good remedy, but alfo by zures, as 
its being made a menftruum to prepare other %//#/pHur, 
bodies: for it will extraét tinétures out of feve- the Jolin 


ral fulphureous and refinous concretes, whofe  fpirits. 


patients will be dead; I think it not amifs, 
Pyrophilus, to advertife you, that though 
without any previous preparation of blaod you 
fhould immediately diftil it, provided an order- 
ly gradation of heat be carefully obferved, it 
will. yield you a reddifh fpirit, and (befides an 
oil or two) a volatile falt; which being reéti- 
fied, are fo little inferiour, ip any properties 
difcernible by the fmell or tafte, to the falt and 
{pirit of predigefted blood, that it is very pro- 
bable their efficacy -will emulate, though not 
altogether equal, that of the more laborioufly 
prepared. 

g. Anp becaufe it is difficult to get the 
blood ‘of healthy men, and perhaps not tafe to 
ufe that of unfound perfons; and becaufe ma- 
ny have a ftrong averfion, and fome an infuper- 
able, though groundlefs abhorrency, from 
medicines made of man’s blood, I have thought 
it not amifs to try, whether that of fome other 
animals, prepared the fame way, might not 
afford us.as hopeful medicines. And becaufe 
the blood of deer is chiefly (and pérhaps not 
cauflély) commended by authors, we have 
handled at according, to the foregoing procefs, 
and thereby obtained of it a fpirit, and fale, 
and oil, whofe penetrancy, and other refem- 
blances, make us hope, that they may prove 
good fuécedanea, ih the defect of thofe analo- 
gous remedies (drawn from human materials) 
which we have been treating of. 

Anp to this let me; Pyropbilus, on this oc- 
cafion, annex this advertifement, that though 
in thefe papers, and what I have further writ- 
ten of preparations of this nature, I name not 
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finer parts, by being -affociated with ‘fo piercing 
a velticle, may probably gain a more intimate 
admiffion into the bedy, and have their virtues 
conveyed farther than otherwife they would 
reach. And a learned doctor, to whom [ re- 
commended fuch kind of remedies, confeffed' 
to me, that by the bare extractions of appro- 
priated vegetables themfelves, with fpirit of 
urine, he performed no {mall matter. But one 
difficulty you may meet with in drawing the 
tinéture of minerals, and other very compact 
bodies, even with good {pirit of urine ; (for 
that I account to be the cheapeft of thefe vola- 
tile menftruums, and the moft eafy to be ob- 
tained in good quantities,) For we have found, 
but with a little heat, ‘the more fugitive parti- 
cles to afcend to the upper parts of the glafs, 
and there faften themfelves in the form of a 
falt; by whofe recefs, the debilitated liquor was 
difabled from drawing the tin€ture fo power- 
fully as was expected : wherefore we were re- 
duced to make our extractions in fhort-necked 
glafs-eges or phials exquifitely ftopped, (which 
may alfo be placed fteoping in the fand)- and 
when we perceived much to be lodged in the 
necks iof the veffels, by barely inverting them, 
the hot liquor foon reimbibed the falr, and was 
fit to be placed apain in fand; fo that, not- 
withftanding this difficulty, we are able by 
this means, in no long time, to impregnate 
the fpirit of urine, or of hartfhorn (for I do 
not perfectly remember,which it was) with the 
tinéture of flowers of fulphur, which may pro- 
bably preve a noble medicine in divers affeéti- 
ons of the lungs, fince in them thefe volatile 

liquors 
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liquors alone have been found very effectual. 
And I remember, I have fometimes made 
much a fhurtcr, and more odd preparation 
(which at any time you may command) of 
crude fulphur, whereby in not many hours I 
have, by the means of falts, broughe over fuch 
a fulphureous liquor or tincture, as even in the 
receiver was of a red colour, as wellas of a 
ftrongly {ulphureous {cent. 


To Page 511, &e. 
Where Ens Veneris is treated of. 


UT before I enter upon particulars, I 
think it will not be amifs to tell you, how 

this preparation firft occurred to us, becaufe 
by that information your happier genius may 
peradventure hereafter be prompted to improve 
this remedy, or to devife one more approach- 
ing to the nature and excellency of that, which 


author fr? we endeavoured, but with very imperfect fuc- 


happened 
upon the 
pre; avati- 
on of Ens 
Veneris. 


cefs, to light on, or equal, by our Exs Veneris. 
I muft then cell you, that an induftrious chy- 
mift (of our acquaintance) and I, chancing to 
read one day together that odd treatife of He/- 
mont, which he calls Butler ; when we had at- 
tentively perufed what he delivers of the na- 
ture, as well as fcarce credible virtues of the 


‘Japis Butleri he there mentions, we fell into 


very {erious thoughts, what might be the mat- 
ter of fo admirable a medicine, and the hope- 
fulleft manner of preparing that matter. And 
having freely propofed to one another our con- 
jectures, and examined them by what is de- 
livered by He/mont, concerning the preparation 
of Butler’s ftone, or fome emulous remedy, 
we at length concurred in concluding, that 
either the /epis Butleri (as our author calls it,) 
or at leaft fome medicine of an approaching 
efficacy, might (if Helmont did not mif-inform 
us) be prepared by deftroying (as far as we 
could by calcination) the body of copper, and 
then fubliming it with fal armoniack. 

Anp becaule the body of Venus feems lefs 
locked up in good vitriol, than its metalline 


form, we concluded, that it was beft to cal- 


cine rather the vitriol, chan the copper it felf; 
and, having freed the colcothar from its fepa- 
rable falts, fo to force it u with {al armoniack. 
But the perfon I difcourfed with, feeming fome- 
what diffident of this procefs, by his unwiling- 
nefs to attempt it, I defired, and eafily per- 
fuaded him, at leaft to put himfelf to the trou- 
ble of trying it with the requifites to the work, 
which I undertook to provide, being at that 
time unable to profecute it my felf, for want of 
a fit furnace in the place where 1 then chanced 
to lodge. And though at firft we did not hit 
ypon the beft and mott compendious way, yet 
during the fublimation, he being fuddenly fur- 

rized, as both himfelf and his domefticks two 
days after told me, with a fit of ficknefs, at- 
tended with very horrid and feemingly pefti- 
lential fymptoms, was reduced to take forme 
of this medicine out of the veffels before the 
due time, and ypon the ufe of it found, as he 
told me, an almott immediate ceffation of thofe 
dreadful fymptoms, but pot of the palenefs 
they had produced. This firft profperous ex- 
periment emboldened us to give our remedy 


the title of Primum Ens Feneris, which, for 
Lrevity’s fake, is wont to be called Ens Ven-ris, 
though I am far from thinking, that it is the 
admirable medicine, to which /felmont gives 
that name, at leaft, if his Es Veneris did really 
deferve half the praifes by him afcribed to ir. 
But fuch as ours is, I fhall now (as time and 
my yet incomplete trials will permit) acquairt 
you with that procefs of it, which (among tum. 
others) we are moft wont to employ, as the 
moft eafy, fimple, and genuine. 


2 


Take then of the beft Hungarian, or, if you yc pros. | 
cannot procure that, of the beft Dantzick, or “74: - 


other good venereal vitriol, what quantity you” 
pleafe; calcine it in a {trong fire, till it be of a 


of hot water, that at length the water, that hath 
paffed through it, appear full as taftelels, as 
when it was poured on it. Let this, thus ex- 
quifitely dulcified colcothar,whenit is thorough- 
ly dry, be very diligently ground with about 
an equal weight of good fal armoniack, and let 
this mixture be put into a glafs retort, and 
either in as ftrong a heat as can conveniently 
be given in fand, or elfe in a naked fire, force 
up as much of it as you can to the top of the 
neck of the retort ; and this fublimation being 
ended, out of the broken retort (laying the 
caput mortuum afide) take all the fublimate, 
and grind it well again, that if in any part the 
fal armoniack appear fublimed by it felf, it may 
be re-incorporated with the colcothar; re- 
fublime this mixture per fe in a glafs-retort as 
before, and, if you pleafe, you may once more 
elevate this fecond iublimate, but we have nat 
found that always needful. And for the bet- 
ter underftanding of this procefs, be pleafed 
to take notice of the following particulars. 


First, We have always preferred fuch vi- Divers 


before our com- particular 
animad-~ 


verfions 


trial as abounds with copper, 
mon Englifh vitriol, about the making of 


) OF UI 
che mik o> 
oa of Ens Ve- 
dark red; dulcify it by fuch frequent affufions neris 


which, thofe that keep the copperas-work at concerning 
Deptford are wont, as themfelves have upon ‘/e prepa- 


the place informed me, to ufe good ftore of?” 


Iron to increafe the quantity of their vitriol. 
SECONDLY, If you be unwilling tolofe the 
phlegm, {pirit, and oil of that vitriol, with 
which you defign to make Ens Veneris, you 
may diftil them away in an earthen retort, or 
one of glafs well coated. But though it be 
well known, that the diftillation of oil of vi- 
triol requires a very intenfe and lafting fire, 
(fo that unlefs you have need of the liquors, 


~ the beft way will be without any ceremony to 


calcine the vitriol in a naked fire and open) 
yet afterwards it will be for che moft part re- 
quifite, farther to calcine the caput mortuum 
in an open veffel. For you mutt take notice, 
that unlefs the vitriol be very thoroughly cai- 
cined, it will be very troubleiome for you to 
dulcify it; and fometimes we have obferved, 
that the caput mortuum which looked red, and 
feerned indifferently well calcined, hath been, 
almoft like crude vitrtol, diffolved in the fair 
water, which was poured on it, to dul- 
cify it, The weight of the calx, in refe- 
rence to the vitriol of which it was made, 
we cannot eafily determine ; but we have fome- 
times found it neceflary to reduce the vitriol 
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to lefs, perhaps much lefs than half its weight, 
to make fit for dulcification. 

TuiRDiy, Lhe water, thathathbeen poured 
off the firft and fecond time, to edulcorate the 
calcined vitriol, may be filtrated and {teamed 
away, tillit come almoft to the confiftence of 
a fyrup or honey, and then may be put into 
a cold place to fhoot ; for after this manner ‘we 
havefometimeshad many very regularly figured 
cryftals or grains of falt: I fay fometimes, be- 
caufe fometimes alfo you may find it neceflary 
to abftraét allthe water, to obtain the whitifh 
falt of vitriol, which we have known ufed as a 
good vomit, and which Angelus Sala, none of 
the leaft fober of.the chymical writers, doth 
highly extol as an excellent emetick, in his 
Ternary of vomitive remedies, where he dif- 
courfeth at large of the virtues of it, and the 
way of adminiftring it. And of this falt, as 
chymifts are pleafed to call it, we have had out 
of calcined copperas a very great quantity, and 
have fometimes obferved it to have been almoft 
as deeply-coloured, as the vitriol it felf was be- 
fore calcination. 

FourtHiy, We feveral times tried to fub- 
lime dulcified colcothar with fal armoniack, in 
retorts and urinals placed in fand; but whether 
by reafon of the fixednefs of the colcothar, or 
becaufe the furnace we were fain to ufe, though 
no very bad one, was none of the beit, we ne- 
ver could that way obtain any confiderable quan- 
tity of the defired, fublimate, and that, which 
did afcend, was but of a faint colour: wherefore, 
unlefs you have an extraordinary good fand- 
furnace, if you will make ufe of glafs-vefiels, 
which is the cleaneft, way, you will find it expe- 
dient to fublime your colcothar in coated retorts 
with an open fire, except you have the dexte- 
rity to fublime in a naked fire with glafs retorts 
uncoated, which we have divers times feen per- 
formed by heating the bottom of the retort by 
degrees, and then placing it upon embers, 
with coals round about it, but to be -kindled 
at a diftance from it: for if this courfe be watch- 
fully followed, the retort will be fo well nealed, 
before it be reduced to endure any intenfe de- 
gree of heat, that after a while you may fafely 
lay thoroughly kindled coals, not only rouhd 
about it, but upon the top of it, (which needs 
not to be done till towards the end of the ope- 
ration) and thereby drive moft of the fublimate 
into one lump, and into the neck of the retort, 
And by this way you may fublime any furnace 
upon a bare hearth; but if you defire to give 
a more intenfe heat, you may lay firft fome 
warm athes in an ordinary iron pot, and hay- 
ine with them, and a tew {mall coals well 
kindled, nealed your retort, you may after- 
wards profecute the fublimation in the fame pot, 
which being once throughly heated it felf by 
the fire, will afterwards confiderably increafe 
the heat of it. 

FirtHiy, Though it be moft commonly 
requifite to refublime the fublimate, that comes 
the firft time up, that the falt and colcothar 
may .be more exquifitely mixed, yet as far as we 
can guefs by fome trials, it will not be expedi- 
entto refublime it; above once (or at moft) 
twice. For in thofe trials we have found the 
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Ens Veneris oftner refublimed of a paler colour, 
than that which was refublimed but once. 
And (NV B) perhaps, by farther fublimations, 
the falt, inftead of being more intimately united 
with the colcothar, may be almoft totally fe- 
ver’d from it, according to what we elfewhere 
in other cafes declare. 

Sixtuxiy, Of thefe fublimates, that, which 
hath the higheft colour, feems to be the beft, as 
being moft enriched with the colcothar, from 
whence the rednefs proceeds. But at the firft 
fublimation I have often obferved a pretty part 
of the fal armoniack to come up firft white by 
it felf, efpecially if it had not been very dili- 
gently mixed with the colcothar. But at the 
fecond fublimation the ingredients (which we 
have fometimes almoft totally forced up without 
leavjng a caput mortuum in the bottom of tle 
retort) will be more accurately mixed, and the 
fublimate will appear yellow, and perhaps 
reddifh, of which fort we have fometimes had, 
when the operation hath been carefully ma- 
naged. 

SEVENTHLY, How great a proportion of 
the ingredients committed to fublimation will 
arife in the form of Eus Veneris, we dare not 
precifely define; but fublimate amounting to 
the fourth part of the whole mixture, you will 
{carce, if you work {kilfully, fail of. 

Ficutuiy, We fometimes made a fubli- 
mate of equal parts of pure fal armoniack and 
falt of tartar, both of them very throughly 
dried, (for elfe they will be apt to yield rather 
a {pirit than a fublimate,) well ground toge- 
ther, and fo fublimed. And with this fubli- 
mate inftead of fimple fal armoniac we intend- 
ed to make Eas Veneris, but by fome inter- 
vening accidents and avocations we were not 
able to perfeét the experiment, of which we 
neverthelefs think it fit to give you this hint, 
becaufe of the great efficacy, which an excel- 
lent phyfician of my acquaintance, to whom 
I gave fome of it, affures me he has found in 
It again{t obftructions, and fome diftempers, 
that are wont to {pring from them. 

Nintuuy, When you are about to make 
your firft fublimate, you may, if you pleafe; 
lute to the retort, whereinto you put the in- 
gredients, afmall receiver to catch the liquor 
that oftentimes comes over, For that liquor, 
though you will very feldom get much f it, 
yet it may be worth your preferving, by reafon 
of the volatile and urinous falt wherewith it 
will fometimes fo abound, that it may pafs for 
a weak {pirit of fal armoniack. | 

TentuHiy, The caput mortuum, that re+ 
mainsafter the firft fublimation, may be put into 
aclean glafs, and fet in acellar, where it will 
run per deliquium, into a thick and high co- 
loured liquor, very richly impregnated (as we 
elfewhere manifeft on another occafion) with 
the fomewhat opened body of copper ; from 
whence, if half thofe praifes be true, which even 
the beft chymifts are pleafed to give to copper, 
it may be very well concluded to have derived 
no {mall virtues againft ulcers, and divers affec- 
tions, which we are not here to infift on. 

ELEVENTHLY, We have fometimes doubt- 
ed whether or noour Ens Veneris did really con- 
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tain any thing of cupreous or colcotharine in it, 
partly becaule of the fixednefs or fluggifhnefs 
of colcothar, and of the copper therein con- 
‘tained ; and partly becaufe, that if fal armoniack 
be two or three times fublimed by it felf, its 
flowers frequently enough will afcend yellow, 


hike the paler fort of Ens Veneris. But firft, that. 


fal armoniac is capable of carrying up even fixed 
and fluggifh bodies, feemed probable to us, 
partly upon our incorporating and fubliming 
it with finely powdered corals, (from which, 
‘though but very little of it afcended, yet fome 
of that little: was no leis red, than the corals 
themfelves before their being beaten) and partly 
upon our fubliming it from copper, both crude 
and calcined, fince of either of thofe bodies it 
carried up a little with it, as appeared by the 
blue colour of fome parts of the fublimates. 
Anp fecondly, that the reddifhnefs of our 
Ens Veneris proceeded partly, if not altogether 
from the colcothar, feemed probable to us, not 
only by the tafte, and fome other properties 
of it, but alfo by this, that having knowingly 
committed the firft fublimate to a fire too 
weak to refublime it; and having after fome 
hours taken the veffel out of the fand, we found 
that the fire, which we fuppofed was not oe 
enough to carry up the whole matter, had raife 
-the fal armoniack to the upper part of the urinal 
in flowers, that were either white or but pale 
yellow; whereas the remaining part of the 
mixture, that layin good quantity in the bot- 
tom of the’ veffel, was of a deep red, and a 
fragment of it.of about the bignefs of a large 
pea, being caft upon glowing coals, and nimbly 
blown with a. pair of bellows, coloured the 
flame with fomewhat greenifh blue, like that, 
but more faint, which we elfewhere have ob- 
ferved to proceed from the well-opened body of 
copper. | 
Burt thofe trials, I confefs, would rather in- 
‘creafe my-doubts than leffen them, becaufe in 
our Ens Veneris the colour is not blue, but red- 
difh; if I did not confider, that colcothar is a 
body, that confifts of fome other matter befides 
common copper, (as it is alfo far more difficult 
-to reduce, though but in part, into a metal, 
than is vulgarcalcined copper) and confequently 
when corpufeles of differing natures are by the 
fal armoniack elevated together, that, which is 
not metalline, may, with theaffiftance of the 
fire’s operation, alter the nature of what it is, 
-and thereby produce a colour differing from 
blue. But to difpatch whatever further trials 
fhall inform us, touching this queftion, whe- 
ther or no any true. and reducible copper do 
makean ingredient in our Ens Veneris, yet there 
being in colcothar other parts as well as thofe, 
that by fufion you may reduce into a pure me- 
tal, and our remedy feeming by its fomnife- 
-rous property to partake of them, it will not be 
neceffary to the giving our medicine a right to 
the appellation I commonly choofe of Flcres 
Colcotbaris, that in it there is fomething of the 
colcothar carried up, though poffibly the quan- 
tity be but finall, and not all reducible into a 
-metalline form. But perhaps the queftion is not 
worth a longer debate, it being fufficient to ex- 
cufethe name, andrecommend the thing to fuch 
Vou. I. 


a perfon as you, that colcothar is emplcyed in 
the making of it, and that the thing prepared 
is a noble medicine, and hath fome of the 
great virtues afcribed to vitriol; whether that 
mineral be an ingredient of it, or no. 
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Tue dofe of Hus Veneris may be very much The dofe 
varied: to little children we give fometimes te Mee 
one, formetimes two, and fometimes three grains ,.,3. 


for many nights together, as we find them able, 
without inconvenience, to bear the operation. 
To perfons of ripe years we commonly admi- 
nifter four, five or fix grains at atime. But 
one, to whom we have given quantities of it 
to lie by him, tells us, that he hath taken to 
above thirty grains at once without any incon- 
venience. We are wont to give it in two or 
three fpoonfuls of fack, or other wine, if the 
confticution of the patient, or the nature of the 
difeafe do not forbid it; and, in fuch cafes, 
we give it in any cordial liquor, that is tempe- 
rate, or any other convenient vehicle. 

T o children it may be given in beer, or ale, 
or clear poffet-drink, but notin milk. If the 
patient hath fupped at a feafonable hour, we 
commonly adminifter it, when he is going to 
fleep. It works for the moft part by fweat and 
alittle by urine, but more by fweat at the be- 
ginning, than after the body is ufed to it; yet 
to fome bodies it proves fo fudorifick, that two 
grains, or lefs of it, have often made me f{weat. 
That it hath once proved emetick, [have heard, 
but never obferved it my felfto provoke vomits. 

As for the medical ufe of Exs Veneris, di- 
vers great phyficians will perhaps think it were 
not defpicable, though it were no other than 
oftentimes to prove a fafe and moderately fom- 
niferous medicine in fevers, without having any 
thing in it of oprum, whofe narcotick power 
they find as difficult to correct, as oftentimes 
proves dangerous, when being not well cor- 
rected, it is adminiftred without very great 
circumfpection. But—*******#* 


To the 514, 515, 516th Pages. 
[Finding among my loofe notes, together with 
thofe, that do immediately concern the prepara- 
tions of fulphur and hartfborn (delivered in 
thefe pages) fome other particulars, that may 
alfo ferve, either to afford fome light to rea- 
ders lefs fRilled in chymiftry, or contribute 
fomewhat or other towards the relief of fome 
patients, I am content to let thofe papers go 
together, as I long fince addreffed them to a 


friend.| 


| Artthorn, Pyrophilus, is a heteroclite bod 


Y of barts: 


in nature, which hath but few refem- jy, 


blers in the univerfe; for it grows to a confide- 
rable bulk like a vegetable, and is (unlike moft 
other horns of animals) at certain {fet periods 


‘of time, deciduous ; and though itbe of abony 


fubftance, yet that middle part of it which dif- 
fers from the reft in colour, does (at leaft in 


grown horns) much more refemble the pith of . 


fome plants than the marrow of bones: and 
yet this plant-animal (if I may fo call it) does, 
when fkilfully expofed to the fire, afford the 
fame differing fubftances, with the blood, flefh, 
ani other part of animals. It is no wonder 
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therefore, if phyficians and chymifts have ho- 
ped to find extraordinary virtues in fo extraor- 
dinary a fubject, of which. we fhall pafs by the 
ufual preparations, as not fo pertinent to our 
prefent defign, infinuating only in the gene- 
fal, that though even the more vulgar prepa- 
rations, as well as that which phyficians have 
been pleafed to call philofophical, afford us 
medicines not defpicable; yet thefe are much 
inferiour to thofe remedies wherewith dexter- 
ous diftillations are capable of prefenting us. 
And certainly if we allow of the chymical the- 
ory, (whofe truth in thefe papers I qneftion 
not) harts-horn being generally acknowledged 
to be endued with properties yery friendly to 
our nature, and even thofe ways of preparing 
it, wherein the nobler and more aétiye parts are 
not truly freed from thofe cymberfome ones 
that fetter him, and hinder them to difplay 
theif powerful energies, proving yet often- 
times not ynavailable: the fpirit and falt of 
harts-horn would be in more requelt, were 
not men deterred from making trials of it, 
partly by the over-apprehended unpleafantnefs 
of the {mell, and partly by the difficulties com- 
monly met with in its diftillation; the latter 
of which determents hath fo frighted even 
chymifts frem diftilling this cordial fubftance, 
that we have very rarely feen any, either fpi- 
rit or falt of hartfhorn, fave what our felves 
have been induced to prepare. 

THeERE are three ways propofed by the au- 
thors I have have met with, to diftil hartfhorn: 
the one in coated glafs reterts; the other in 
earthen ones; and the third in Giguder’s fecond 
philofophical furnace. 

In the firft of thefe ways, fome very fkilful 
diffillers, that hawe often practifed it, have fo 


complained of their frequent breaking their vef- 


fels by the copionffefs, and impetuofity of the 
fumes, that rufh gut of the matter, when it 
once begins to be preft with a cqnfiderable heat, 
that I confefs to you ingenuoufly, Pyrophilus, 
they have hitherto frighted me from making 
trial of that way; though I fee no very great 
reafon why, by a flow and regular gradation 
of the fire, the mifchances incident to this way 
of diftillation may not (at leaft moft common- 
ty) be avoided. 

To diftil the matter we di{courfe of in earthen 
retarts, is a fafer way than the former, if the 
earth be clafe and good, and have been fuflici- 
ently baked; as we find in the right Hefian 
retorts, wherein we have known the operation 
proceed very profperoufly, though a confidera- 
ble quantity of the matter hath been diftilled at 
once; but the retorts made of earth, that is 
fpongy, or any other ways unfit, or in whofe 
baking fuel hath been fpared, are commonly 
(as experience hath informed us) improper for 
this fervice, wheréin they are, eafily broken: 
befides that it ts much to be feared, that all re- 
torts made of earth, except it be extraordinari- 
ly compaét and baked, are apt to imbibe the 
more fubtile and more penetrant parts of harts- 
horn, and other volatile fubftances diftilled in 
them; which we have obferved in fome, where- 
in the matter hath tranfirdated quite though 


the fubftance of the retort, and been 
difcernable on the outfide of it. 

Tuer third way of diftilling harts-horn is 
performed by the inftrument defcribed by Giau- 
ber, in his fecond philofophical furnace: but 
neither is this way without its inconveniencies : 
for befides that, if the earth whereof the veffel 
to be employed is made, be not very good and 
well baked earth, it will be apt to crack, in 
{o-violent a fire, as is requifite in this way of 
diftillation, or elfe it will imbibe part of the 
fineft {pirit it fhould tranfmit into the receiver: 
and befides that it is difficult to work long 
this way, without letting fome of the active 
part of the fpirit efcape between the wide ori- 
fice of the retort and the cover: befides thefe 
Ineonveniencies, I fay, it is to be feared, that 
the matter being to be caft immediately into 
the veffel, made red-hot before-hand, it will 
receive a ftronger empyreuma, or impreffion of 
the fire, than it would do in the ordinary way 
of diftillation ; wherein the fire being orderly 
and fucceffively increafed, much of the {pirit 
and falt comes over into the receiver, before 
that laft degree df fire is adminiftred; which is 
requifite chiefly to force over the more fluggifh 
and heavy oil, which therefore (to fpeak con- 
gruoufly to the moft received theory of diftilla- 
tion) ‘favours much more of the fire, and is 
grown almoft infamous for its aduftion. 

Bur notwithftanding thefe inconyeniencies, 
Pyropbilus, we have found thefe retorts of 
Glauber’s not unferviceable, when we have had 
occafion to diftil confiderable quantities of fuch 
materials, as were not fo precious, as to make 
the lofs of a part of what they were to afford 
us, confiderable. 

Anp this advertifement, may, take place, ef- 
pecially if you take along with you what we 
have declared, touching the ways we fubfti- 
tute, to avoid, as much as may be, the newly 
objected inconveniences. But having in other 
papers taken notice particularly enough of the 
ways we mean, I fhall forbear to mention them 
in this place, though one of them may eafily 
be made applicable, as experience hath affured 
us, even to ordinary retorts: for it is not dif- 
ficult to apply thefe, the perforated receivers, 
which being almoft of the fhape of pears, open 
at both ends, by holes of about two or three 
mches diameter (according to the capacity of 
the veffel) may be with great facility taken 
afunder and made clean; and may, by the con- 
venient infertion of their extremities into one 
another, be eafily luted together (in a level) 
two or three, or as many of them as neceffity 
fhall require: and then, provided there be 
applied to the remoter extremity of the laft of 
them, fome convenient veffel open but at one 
end, the receivers will very feldom break: the 
fumes that come over too copioufly to be con- 
tained in one of them, pafling freely thence 
into the fecond or the third (for we very rarely 
exceed three in all) which will be manifeftly’ 
cool, and fo, fpeedily turn into liquor, the 
fumes it receives; whilft the firft recipient is 
perhaps hotter than the hand can endure: but 
of thefe mechanical contrivances elfewhere. 

Now 
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Animad- Now .whereas Glauber prefcribes to mingle 
verfions o* with the diftilled liquors of hartfhorn reétified 
fe ine {pirit ef wine, to wath out the volatile falt, 
hartfhorn and directs the diftilling again of both thofe 
of Glauber fpirits (of wine and hartfhorn) together; his 
and Hart- method of proceeding may be juftly queftioned. 
mm For firtt, dephlegmed fpirit of wine will not fo 
readily, in the way he fuppofeth, diffolve the 
volatile falt of hartfhorn; and next, the fpi- 
rit this way drawn is not a fimple {pirit of harts- 
horn, but a compounded liquor of the fpirit of 
hartfhorn, and that of wine; the latter of 
which may poffibly, in divers cafes, rather im- 
pair than improve the virtue of the former. 
For fpirit of hartfhorn, by reafon of its open- 
ing and refolving, as well as cordial virtues, is 
fafely and fuccefsfully given in fevers, where- 
in itis not obferved to inflame the blood; 
whereas fpirit of wine in fuch cafes is counted 
dangerous. And this brings into my thoughts 
a very queftionable preparation of the experi- 
enced and ingenious Hartman, who much ex- 
tols for the worms in the ftomach, fpirit of 
hartfhorn in general, but efpecially that which 
he is pleafed to call Effenfificated, (that is, as 
himfelf expounds it) with which its own fixed 
falt, extracted with fome convenient water, 
and its volatile duly depurated, have been dif- 
folved and united. For firft,; the fixed falt of 
hartfhorn hath been perhaps never yet prepar- 
ed by any man: and if hartfhorn doth yield a 
fixed falt (as I dare not abfolutely deny, but 
that out of many pounds a few grains may be 
extracted) it may well be doubted, whether 
that falt be endowed with {pecifical virtues: 
and next, the fpirit of hartfhorn, if it be well 
dephlegmed, will not (for aught I could ever 
find) diffolve its own falt, unlefs affifted by 
the external warmth of the ambient air. Info- 
much thatI ufually keep the fpirit and falt in 
the fame phial, wherethey remain unmixed ;'and 
the fpirit, that will diffolve any of its own falt, I 
account not fufficiently dephlegmed, but to 
have yet an aqueous alloy, whereby the falc is 
imbibed. And I remember, that having once 
exquifitely rectified fome fpirit of haitfhorn, 
and clofed it up ina phial, after divers months 
it let fall a confiderable quantity of volatile falt; 
fo far was it ftom being able, without the help 
of forne peculiar way, to have diffolved more, 
had I caft more into it. I deny not, that the 
fpirit of hartfhorn may, by the mediation of 
heat, be brought to take in fome of the falt of 
the fame body : but of what ufe this violent 
impregnation of the liquor can be, unlefs it be 
quickly adminiftered, I do not yet underftand, 
having often feen the fpirit let fall again in the 
cold, the volatile falt it had diffolved by the af- 

fiftance of heat. . . 
Anp having thus, Pyrophilus, laid before 
you the difficulties we have met with, in the 
above-mentioned ways of making of fpirit of 
hartfhorn, propofed by authors, (neither of 
Afwith which we would yet have you altogether re- 
ny of Pr * jeét) I muft acquaint you; with our having at- 
nes tempted a fourth way, which when the matter 
horn,ufed by to be difttslled is not very much, I chufe rather 
the author. eq practife than any of the other, as hitherto 
feeming, more fafe and free from inconvenien- 
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ces. ake then (for inftance) two pounds of 
hartfiorn broken on an anvil into pieces, each 
of about the bignefs of one’s finger, (for if it 
be rafped, there is danger, that it fhould emit 
its fumes too plentifully at once) and put it into 
a ftrong glafs-retort uncoated, big enough to 
contain at leaft twice as much matter: fet this 
in fand, and fit to it.a pretty large and ftrong 
(either fingle or double) receiver ; then give a 
flow fire for three, four, or fix hours; to fend 
away firft the phlegm, and more fugitive parts 
of the fpirit. Ten increafing the fire, but wa- 
rily, and gtadually for divers hours, drive over 
the fpirit (which is wont to drop down fome- 
what tinéted) and the more volatile parts of 
the falt; and at lerigth intend your fire till the 
bottom of the retort be glowing hot, and heap 
alfo at laft quick coals upon the fand round 
about the retort, to give; as it were, a fire of 
fuppreffion, and fo force over the more flug- 
gifh remaining parts of the falt, and with it the 
oil: all which, are to be afterwards proceeded 
with, according to the directions given con- 
cerning the {pirit, falt, and oil of man’s blood ; 
which having been fufficiently infifted on be- 
fore, will not (I fuppofe) need to be repeated 
tiow. Only it may not be impertinent to ad- 
vertife you, 1. That we have more than oncé 
had the bottom of the retort melted, yet not 
broken; the melted glafs being fupported by 
the fubftrated fand. 2. That fometimesin fil- 
tration, forne of the thinner parts of the oil 
have unperceivedly paffed through the papef 
with the fpirit and falt, and have not been dif- 
covered, but by rectification ; wherein I have 
almoft admired to fee the oil, with a gentle 
heat of a lamp, afcend to the top ofa very tall 
head and body ::- touching which circumftance 
it may yet be farther inquired, whether it pro- 
ceed barely from the volatilenefs of the oil it 
felf, or alfo from its being carried up by the fale 
and fpirit, wherewith ic was aflociated. 3. That 
by this way of diftillation; we ufually have out 
of a pound of hartfhorn between four and five 
ounces (feldom or never fo littlé as four, and 
often nearer five) of volatile falt, {pirit, oil, 
and phlegm ; (of the laft of which, if the harts- 
horri be not recent, there will be no great 
quantity :) and when we diftilled two pound of 
the matter at a tinte, we found the operation’ 
to fucceed altogether as well, ahd to yield us 
a fully proportionable quantity of liquor. 

Te virtues of the fpirit and falt of harts- 7, uf and 
horn, which differ not much in dofe; or effi- effects of 
cacy, are probably very great in divers diftem- dig 
pers, whefein we have yet made no trial of fe 
them. For they are confiderable in refifting and the 
putrefaction, comforting nature, opening ob-40/ of it. 
ftructions, mortifying the acidities it meets with 
in.the blood ; and, by rendering that volatile, 
promoting its circulation; wé have known con- 
fiderable effects of it in fevers, pleurifies, ob- 
ftructions of the mefentery, and fpleen; and 
chiefly (which perhaps you will think ftrange) 
in coughs and diftempers of the brain, and 
nervous parts: in fo much that I have, by’ 
God’s bleffirig, fometimes {topped very violent 
(but not inveterate coughs) with this medicine 
im a few hours, And prefcribing if to one, who’ 
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was almoft daily affaulted with epileptical fits, 

a few dofes of it did, in a pretty while at firft, 

rhnake his fits come but feldom, and after, not 

at all: but whether he be perfectly cured, not 

having heard of him of late, nor having had 
opportunity to make farther trial of the medi- 

cine in that difeafe, I am not certain. We pre- 

fcribed it likewife, not long fince, to a perfon, 

who had long lain both diftraéted, and almoft 
bed-rid, and was in a fhort time ftrangely re- 

lieved by the ufe of it, though not perfectly 

cured, (perhaps, becaufe the patient took but 

little of the medicine, we being, then, not 

well ftored with it;) and on fome, that have 

been by fevers rendered ftupid, it hath had 

very eminent operations. But for a farther ac- 

count of its virtues, I muft refer you to the 
particular narratives I may, when we meet, 

give you by word of mouth: and till then, it 

may fufice to tell you, that it works chiefly by 

{weat, (and fomewhat by urine) without being 
obferved to leave behind it fuch heat as divers 
fudorificks are wont to do: only there mutt 

be care not to adminifter it, when the prime 

vie and paflages are too much ftuffed and 

choked up by grofs humours, left by agita- 

ting the blood, and putting it into a nimble 
motion, 1t occafion greater obitructions. The 

dofe is from five drops, or grains, to a drachm 

(ten or fifteen drops are wont to make me 

{weat) in wine, carduys beneditius water, or any 

vehicle appropriated to the difeafe; only taking 

care, that nothing acid be adminittered with it, 

becaufe acid and fulphureous falts mortify, and 

difarm one another. Hartman commends it 

againft the worms of the ftomach, againft 

which it may very probably be available, by 

reafon of its penetrant and faline nature, and 

Its enmity to putrefaction. Glauber writes, that 

the oil rectified from falt of tartar cures quar- 

tans, and inward wounds, and cures the pains 
produced by falls, convulfions, &¥c¢. being ad- 
miniftered from fix to twenty drops to a pa- 

tient placed in his bed to fweat after it: but of 

this my experience will not enable me to fay 

any thing. And I fear, Pyrophilus, that I have 

already too long entertained you about harts- 

horn : and yet I fear too, that you expec thar, 

before I forfake this fubjeét, I fhould fay fome- 

thing to you concerning a much controverted 

Q. Whether particular relating thereunto. The inquiry is, 
in the di- whether or no, when it is diftilled, the falt 
ees f difpofe itfelf, in the receiver, into the figures of 
the jalt dif hartthorn: the affirmative is maintained by 
pofe it felf Many chymifts,. and a friend of mine, who is 
into the fi- very fevere, and not at all credulous, having 
ro pote affured me, that he himfelf had obferved the 
~_ infide of his receiver over-laid with fuch figures 
or horns, I dare not deny, but that accidentally 

the particles of the volatile falt may fometimes 
reprefent as well the fhape of hartfhorns, as of 

divers other things. But for our parts, having 

feveral ways, and not unfrequently diftilled 

that matter, we could never fee the pretended 

faline hartthorns, fo clearly as we thought we 

faw caufe to efteem, that thofe who affirmed 

they conftantly faw them fo diftin€tly, looked 
through the fpectacles of prepoffeffed imagina- 

tion: not to mention, that it is the ufual me- 
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thod of nature in falts to make the bigger con- 
cretions of the fame figures with the f{maller 
grains, as we obferve in nitre, roch-allum, &c. 
And the grains of the falt of hartfhorn, though 
I have attentively enough confidered their 
fhapes, I remember not ever to have obferved 
of a figure like that of the horns they came 
from: but it is the nature of volatile falts to 
faften themfelves to the receiver in various fi- 
gures, according as the degree of fire, that ur- 
ges them up, and other concurrent circum- 
(tances, do chance to exact; and confonantly 
hereunto, we have often obferved the volatile 
falt of the fame hartfhorn to be very varioufly 
figured in the fame receiver. And I remember, 
that, not long fince, fubliming fome volatile 
falt of urine, it adhered to the upper part of 
the veffel in figures, much liker hartthorns, 
than ever I had feen their volatile falt make up : 
fo that, unlefs we will merrily fay, that the 
man,whofe urine was diftilled, had horns given 
him by his wife, we muft acknowledge, that 
nature feems to give herlelf liberty to play in 
the configuration of volatile falts, and that ca- 
fualties have no unufual influence on them ; or, 
to {peak more properly, that the various de- 
grees of fire, the differing copioufnefs of the 
fumes, and many other intervening accidents, 
do keep thofe configurations. from being con- 
{tantly regular. And I remember, that, a while 
fince, filtering through cap-paper a tinéture of 
glafs of antimony, rnade with fpirit of vinegar 
and {pirit of wine, almoft according to Bafhus ; 
the matter,which remained in the paper (which 
was placed in a glafs-funnel, and was of the 
fame fhape) did of it felf, when it began to 
grow dry, cleave into the figures of trees, whofe 
trunks, greater boughs, and fmaller branches, 
were, both for their fhape and proportion, as 
lively reprefented as if they had been drawn by 
the curious pencil of fome fkilful painter: which 
paper I fhewed to jome perfons, that beheld it 
not without wonder, and, for aught I know, I 
am yet able to fhew it you. Nor is this the 
only inftance I could give you, if need were, 
if I had not trifled too long already to manifeft 
at prefent, that now and then chance may 
make nature ieem to emulate art. - 

Bur as long as [ have dwelt, Pyrophilus, That bucks- 
on this iubject, before I pafs to another, I muft nee mi) 

' : ¢ fubfitu- 
not forget to advertife you, that in cafe ftags- "J for 
horns cannot be procured for the preparation of fags-horns. 
the above-mentioned remedies, you may with- . 
out much difadvantage fubftitute bucks-horns 
in their ftead: for almoft all the trials we have 
had opportunity to make of the medicines we 
have been lately difcourfing of, have been 
made with remedies, whereto bucks-horns af- 
forded materials, 

I Hav’ almoft forgot, Pyropbilus, to tell row to keep 
you, that to keep the rectified fpirit of harts- the /pirit 
horn, blood, or the like, is more uneafy, than oe of 
any thing but trial would make one think; and” 
yet to keep the volatile falt is more difficult 
than to preferve the fpirit: for more than once, 
when I[ have kept thefe fugitive animal falts by 
themfelves, they have penetrated the corks, 
and fcarce left mein the well ftopped glaffes 
any foot-fteps of their having been there, and 

therefore 
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therefore thofe chymifts, that are not ftrangers 
. to thete falts, have taken much pains to no great 
purpoie, to keep them from avolation: fome 
of the recenteft and ingenioufeft are wont, that 
they may moderate their uncurbed wildnefs, to 
pour on them as much of fome fuch acid fpirit, 
as that of falt of vicriol, &c. as will produce 


any manifeft conflict with the volatile falc; never | 


confidering, that as this courfe doth indeed 
diveft them of their fugacity, fo it doth in ef- 
ect diveft them ofa great part of thcir nature, 
and confequently of their peculiar virtues. For 
] have elfewhere fhewn, that the faline corpuf- 
cles, obtainable by the fire from urine, being 
united with a fufficient proportion of fpirit of 
falt, will ceafe to be what they were, and with 
the faline parts of the acid liquor, will make 
up a kind of fa] armoniack. But it is eafier 
for me in this our cafe to fhew, that another 
man’s expedient is not good, than to fubfticute 
a good one; efpecially in this place, where 
for fome reafons I -muft not fet down the way, 
that I the beft approve of: only I fhall tell 
you, that my way long was (nor do I yet de- 
{pile it) to preferve volatile falts in their own 
rectified fpirit, which fwimming over them, 
kept them from the immediate contact of the 
air, and preferved them fo well, that by this 
means I have fecured even fmall parcels of the 
fugitive falt of human blood for many years. 

[ BUT fincethe fpirit and falt even of this fort of 
horns will not, I fear, be found fo eafy for every 
man, efpectally, if be be a novice in chymiftry, to 
procure in any confiderable quantity and fince the 
declared intent of my communicating to the reader 
my obfervations about thefe {pirits of hartfborn, 
blood, &c. was to furnifh him with fuch chymical 
remedies, that men may by their eafinefs and 
cheapnefs be invited to provide them, for the ufe 
of the poor, I prefume it will not be tmproper to 
prefent him with a fuccedaneum or two, that 
may be eafily enough obtained from fal-armoniack, 
though thefe preparations have fuch connexion 
with divers other paffazes, wherewith they were 
written to the perfon I bere call Pyrophilus, 
that, to avoid the too much difmembering thofe pa- 
pers, and to make thefe proceffes the better un- 
derftood, I muft content my felf to leave out thofe 
particulars, that can beft be fpared; hoping, that 
the reft will be eafily excufed, at leaft by thofe, 
who know, how much fome chymifis themfelves 
have been deluded in their trials of the divulged 
proceffes, divers of which are either falfe or very 
uncertain, and others, though they fhould fucceed, 
would give but a fophiftical [pirit, much of the 
obtained liquor coming from the diftillable con- 
cretes, that muft, according to fuch proceffes, be 
mingled with the fal-armoniack, of which I could 
eafily give inftances, even out of modern and ap- 
plauded writers.) 

_ THe fpirit of fal armoniack, Pyrophilus, hath 
oh oe fy ach wonders afcribed to it by chymifts, that, if 
arnmiack, 1 fhould conclude thefe papers touching fpirits 
and divers of an urinous nature, without faying fomething 
ererets to you of that, you might think I had left the 
uae: confiderableft of them unmentioned ; but as I 
ing it. the rather acquaint you with the little I know 

of it, becaufe, though I have met with divers 
authors, that extol it, I have f{carce met with 
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any, that teaches intelligibly, and carididly,how 
to prepare it, which perhaps moft of them did 
not know themfelves; fo I hope you will exaét 
an accurate account of it the lefs rigidly, be- 
caufe I can prefent to you but little on that 
fubject, befides the few obfervations, wherewith 
my own curiofity has fupplied me; having, 
{carce ever (to my knowledge) feen any fpiric 
of fal armoniack, fave what my own furnaces 
have afforded me. And therefore without pre- 
fuming to fet down folemn proceffes about a 
fubject, wherein I have found a fmall variation 
of circumftances hinder the operations made 
on it from producing uniform effeéts, I thall 
content myfelf to give you as true an informa- 
tion, as my memory will afford me, of a few of 
my proceedings with this nice falt, and the 
fucceffes of them: only premifing, in a word, 
that by fal armoniack I here mean the faétitious 
and venal, confifting of urine, foot, and fea- 
falt. : 
Anp firft, according to the way propofed 
by Glauber (in the fecond part ‘of his philofo- 
phical furnaces) we diftilled ic out of an open 
retort (with a cover to clap on and take off, 
as occafion requires) with a mixture of Japis 
calaminaris; and once we, that way, obtained 
a ‘quantity of liquor, which feemed exceeding 
{trong : but before we could make any trials 
with it, the phial that contained it having been 
accidentally broken, we loft the opportunity of 
fatisfying ourfelves of the efficacy of it. And ha- 
ving not long fince attempted to make fuch a 
{pirit the fame way, there came over indeed a 
liquor,which feemed to be the fpirit of fal armo- 
niack; but when we came to rectify it in a gen- 
tle heat, the greater part of it, to our wonder, 
coagulated in the retort, whereinto it was 
put to be diftilled, into a perfeét fal armo- 
niack, (a pretty quantity of which I keep by 
me) and thereby betrayed the above mentioned 
liquor, to have been little elfe than the fal armo- 
niack itfelf, forced over by the violence of the 
fire, without having fuffered any feparation of 
its ingredients. Nor is it by us alone, that the 
procefs fet down by Glauber hati been unpro- 
{peroufly attempted ; and yet perhaps it might 
have conftantly enough fucceeded with him, 
and the difference of the Japis calaminaris (in 
which we have obferved much difparity, accord- 


ing to the places it comes from) may have pro-. 


duced the complained of variety of fucceffes. 
We alfo attempted to diftil a fpirit from 
fal armoniack (to pretermit divers other 
trials) by mixing it with equal parts of fale of tar- 
tar; but in this experiment we met with variety 
of fuccefs: for having exquifitely incorporated 
the two falts by the help of a little fair water, 
we have divers times had the upper part of: 
the receiver (carefully luted on to a fomewhat 
large retort) all candied over on the infide 
with volatile falts of feveral fhapes; and the 
liquor afterwards forced over hath fometimes 
remained long enough in the-form of a very 
fubtile and penetrant fpiric; and fometimes a- 
gain it hath in the very receiver almoft total- 
ly coagulated it felfinto at lump of cryftalline 
falt: and when we had mixt the falt of tartar,. 
and fal armoniack, without any water or other 
7 -F moifture 
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moifture at all, our fucceffes have been very 
like thofe above mentioned. Upon this oc- 
cafion I dare not omit acquainting you with an 
experiment, which yet I learnt not upon this 
eccafion. Take of pure falt of tartar, and of 
good fal armoniack, equal parts (let them be 
both very dry, or elfe you may lofe your la- 
bour) and grind. them very accurately together, 
ghough you be deterred from continuing that 
coil, by a very fubtile and fetid urinous {team, 
wont to exhale from the mixture: thefe {alts 
being thus exquifitely incorporated, you mutt 
put them into a large glafs retort, to which 
you may fit a receiver to catch a fetid liquor, 
that fometimes we have obferved to come o- 
ver. Then adminiftring by degrees a very 
ftreng fire, the top and neck of the retort will 
bé lined with a pure white fublimate, which 
feeris to partake as well (though nothing near 
fo much) of the falt of tartar, as of the fal 
armoniack and of its qualities, and yet to differ 
from either. And though thi- fublimate be 
far enough from being the true volatile falt of 
tartar, fo highly extolled by Paracel/us and Hel- 
ment yet it is no ighoble medicine in obftruc- 
tions, and fome other diftempers: and I re- 
member one of the moft expert chymifts know, 
having made trial of fome I prefented him, 
told me he found fuch effects of it, as made him 
divers times very preffing and follicitous for 
more, The fetid liquor, that will come over, 
we have found fometimes to be very little, 
and at other times much more coptous, with- 
out being able to difeern clearly, whence the 
difparity proceeded; and the caput mortuum 
remaining in the retort, by folution, filtration, 
and coagulation, dffords a pure falt of greater 
diureti¢al efficacy, than almoft any I have hi- 
therto met withal. Another way, by which we 
attempted to attain a fpirit of fa] armontack, 
was, by accurately: mixing two parts of it with 
three or four of quick-lime, whofe virtue had 
not been impaired by being expoféd to the air. 
This mixture being diftilled in a retort, pla- 
ced in fand, with a ftrong fire afforded us 
(together with fome dry fublimate in the neck 
of the.retort, and, as I remember, a little 
volatile falt in the receiver) a very {trong 
and yellowith fpirit, fo exceedingly penetrant, 
and f{tinking, that it was not eafy to hold one’s 
nofe to the open mouth of the phial, wherein 
it was kept, without danger of being {truck 
down, or for a while difabled to take breath, 
by the plenty and violence of the exhaling {pi- 
rits. But the liquor forced over by this method, 
though exceeding vigorous as to its qualities, 
was inconfiderable as to its quantity; and 
therefore we now chufe to vary a little this way 
of proceeding, and let the quick-lime lie a- 
bread in the open air (but protected from all 
ether moifture, except that of the air) for di- 
vets days; in which time the imbibed humi- 
dity ef the ambient ait would in fome degrees 
flake it, and make it fomewhat brittler than it 
was before: and the lime thus prepared, be- 
ug. mingled with {alt armoniack, and diftill- 
ed in all circumftances after the former manner, 
afferded us a liquor fo copious, and yet fo 


ftrong, that we hitherto acquiefce in this way 


of diftilling this wild falt, as the beft we have 
yet met with. But note, that we ufed, to- 
wards the latter end, to increafe the fire to 
that degree, by heaping up coals on the upper 
part of the retort, that the mixture in the re- 
tort hath been brought to flow. Note alfo, 
that though even the {pirit thus drawn perfeve- 
red long inthe form of a liquor, yet yefterday 
coming to look upon a phial of it, which we 
referved, to try what effect time would have on 
it, we found, that about a fourth or fifth part of 
ithad f{pontaneoufly coagulated it felf into ex- 
aétly figured grains of a cryftalline falt, the 
liquor iwimming about it; retaining, never- 
thelefs, avery ftrange fubtlety: which obferva- 
tion, concording with divers others, makes me 
apt to doubt, whether or no this fo celebrated 
fpirit of falt armoniack be really: much, if at 
all, other than the refolved falt of urine, and 
foot, of which that body confifts, fomewhat 
fubtiliated by the fire, and freed from the 
clogging fociety of the fea-falt, to which they 
were formerly affociated and united; though 
Iconfefs it feemeth not improbable, by the 
great energy, which may be obferved in this 
{pirit, when it is dextroufly drawn, that the 
entire concrete, and the quick-lime, may af- 
ford it fomething, that it could not receive 
from either of the ingredients, whence the 
mixture did refult, as we fee in aqua regis, 
which diffolves crude gold, though neither the 
falt armoniack, nor the petre, nor the vitriol 
alone affords, by the oii ways, {pirit capa- 
ble of producing that effect, ‘The great vir- 
tues, and ufes of falt armonjack, efpecially in 
phyfick, I cannot now ftay to treat of, but 
you will find them largely enough fet down by 
Glauber; whofe encomiums neverthelefs muft 
not be alladopted by me, who in this place 
mention the fpirit of fal armoniack but as a 
medicine, that 1s near of kin, and may ferve for 
a fuccedaneum to the {pirits of hartfhorn, urine,. 
blood, &e. 

Bu r although the laft mentioned way, Pyrat 
philus, be the leaft imperfect one we have hi- 
therto met with, of diftilling falt armoniack ; 
yet becaufe you may fometimes need a fpintu- 
ous liquor impregnated with the activeft parts 
of that noble concrete, when you want either 
retorts to diftil in, or furnaces capable of giv- 
ing ftrong fires, I dare not omit to inform you, 
that we have fometimes drawn over fuch a 
liquor of falt armoniack after the following 
manner: Diffolve pure falt armontack in a 
{mall quantity of fair water; then in a cucurbit 
put fuch a quantity of {trong quick-lime pow- 
dered as may fill up a fifth or fixth part of the 
veffel, and water it very well by degrees with 
the former folution of the fale armontack, and 
immediately clap an alembick on the cucurbit, 
and faften a receiver to the alembick, clofing the 
joints very accurately; and from this mixture, 
by the gentle heat of a bath or a lamp, you 
may obtain a liquor, that {mells much like fpi-, 
rit of urine, and feems to bé much of the fame 
nature: and this volatile liquor being once or 
twice rectified per fe, with avery mild heat 
grows exceeding fugitive and penetrant, and 
works by fweat, anda little, perhaps, by pins 
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And Iremember, that when I firft made it, hav- 
ing been induced by fomeanalogical experiments, 
J had formerly made, to give it to one, that 
had a patient troubled with an extremely violent 
cough, I had an account quickly brought me, 
that he not flowly, but wonderfully mended 
upon the very firft or fecond dofe; and indeed 
the trials, that have hitherto been made of it, 
make me hope, that it will prove little inferi- 
our in-efficacy to the other above mentioned 
more coftly fpirits, fcarce any of which being 
preparable by fo fafe and compendious a way, 
if this medicine emulate them in virtue, the 
eafinefs of the preparation (wherein little time 
needs be fpent, and lefs danger of breaking 
veffels incurred) will much endear it to me. 
But, Pyropbilus, becaufe I would affift you to 
make variety of experiments about volatile 
falts, and becaufe divers trials may be more 
conveniently made, when the faline corputcles 
are in a dry form, than when they are in that 
of a liquor ; I will take this occafion to men- 
tion to you a way, by whofe intervention a 
change on the fixed body employed about the 
newly mentioned experiment, hath fometimes 
afforded me {tore of volatile fale. This way 
was only to mingle exquifitely a quantity of 
fal armoniack, with about thrice its weight of 
{trong wood-afhes. For the fpirit, that we this 
way draw out of a retort placed in fand, did 
quickly in the receiver coagulate into a falt ; 
and this method was again experimented with 
like fuccefs. And the falt thus made we found 
fo extremely fubtile and volatile, that it feemed 


‘to be much of the fame nature with that of 


urine ; and if it be indeed (as probably it is) 
only the volatile falt of the urine, and perhaps 
alfo of the foot, whereof the fal armoniack con- 
fifts, this may pafs for a more compendious 
way of obtaining fuch falts, than others, that are 
hitherto wont to be practifed among chymifts. 
But I will not undertake, that this way of ob- 
taining rather falt than fpirit thall conftantly 
fucceed. Yet if you find it do not, J fhall not 
perchance refufe you a better way. But if you 
could devife a method (which poffibly is not 
unattainable) of bringing over into a fpirit, not 
the bare wrinous and fuliginous ingredients af 
{al armoniack, but the whole body ; it may be, 
you would have a menftruum, that would 
make good, if not furpafs even Renanus’s and 
Glauber’s elogies of the fpirit of fal armo- 
niack. 

Tue affinity betwixt volatile falts and ful- 
phurs doth, Pyrophilus, as well as your curiofi- 
invite me to acquaint you with fome of the 


elphureous trials we have made about the preparation of 


fetid lis 
guors. 


fulphureous fetid liquors ; which J am the more 
inclined to do, becaufe, though J find mention 
made of fome of them in chymical books, yet 
they are there delivered with fo little encourager 
ment, amongft many other procefies, of which 
it appears not, that the prefcribers made trial, 
chat when I had diftilled fome of thofe ful- 
phurs, divers expert chymifts wére very de- 
Grous to have a fight of them, to fatisfy them- 
felves, that fuch liquors could’ be fo prepared. 
The way of making the common balfam, or 
ruby of fulphur, is top well known to nead to 


be long infifted on. Only, becaufe there is 
forme little variety by feveral in the preparation, 
it will not perhaps be amils to inform you, that 
we are wont to make it by mixing about three 
parts of oil of turpentine, 
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with two of good The way of 


flour of brimftone, and fetting them on a {trong ™4'"g +4? 


urinal flightly ftopped in an heat of fand, only 


comrhon 
balfum, ov 


great enough to make the liquor with & little puy of jul. 


work upon the fulphur, till it be all perfectly 
refolved into a blood-red balfam, which will be 
performed in fix, eight, or ten hours, accord~ 
ing to the quantity of the ingredient to be 
united, This balfam, which is indeed in fome 
cafes no defpicable remedy, is by vulgar chy- 
mifts, according to their cuftom, very highly 
extolled, and fometimes employed in diftem* 
pers and conftitutions, wherein, inftead of per- 
forming the wonders by them expected, its 
heat doth more harm, than its drying and bal- 
famick properties do good : but yet apparent it 
will be, by what we fhall fay anon, that by this 
preparation the body of the fulphur is fome- 
what opened, and therefore (as we faid) in 
fome cafes the ruby of fulphur may prove no 
ineffectual remedy ; which may probably be im- 
proved, if it be prepared by bare digeftion in a 
very gentle heat, by which courle we have 
profperoufly prepared it, though not in fo fhort 
atime, when we made it not in crder to fome 
other medicine. 


crackling noife (whencefoever that proceeds) p4sr: 


To volatilize the fulphur thus refolved, we To volsti 


took the balfam made the former way, in a few 
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hours; and putting it in aretort, either with, Wohi. 


or without fair water, which is fuppofed to help 
to carry up the fuperfluous oil, we placed the 
veffel in a fand-furnace; and, with a gentle 
heat drawing off as much of the oil of turpen- 
tine, as would in that heat come over, we fhift- 
ed the receiver, and carefully lured on the new 
one; and laftly, giving fire by degrees, we 


forced over a liquor of a deep and darkifh red, 


extremely penetrant, but of a fmell fo fulphure- 
ous and diffufive of it felf, thacit was {carce to 
be reftrained by corks, and was by great odds 
ftronger than that of the ruby before c- 
ftillation. 

Tue like experiment we tried in a glafs- 
head and body placed in fand, and throygli 
that way likewife we obtained a volatile bal- 
fam of fulphur, yet we found it too inconve- 
nient to be equaluble with the former, What 
long digeftions of this liquor will do, to take 
away, or leffen its empyreumatical and offen- 
five odour, we have nor yet been by experience 
fatised, no more than of its medical virtues 5 
though probably, the great penetrancy of the 
liquor confidered, they will not be langnid. 

Autuors alfo prefcribe the making a vo- 
Jatide balfam of fulphur, by. driving over, after 
the above-mentioned manner, a {olution of flour 
of brimftone in linfeed-o, and this remedy 
they highly extol, but though it may probably 
prove a good medicine, yet fince they com- 
mend it but by conje&ure, and net upon ex- 
perience, I fee no great reafon, why it Should 
be preferable to the other. For we find, thas 
exprefled. oils are much .more apt to receive an 
offenfive empyreuma, than oil of turpentine ; 

| | which 
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which beth mtch more volatile than they, re- 
quires nothing near fo violent a heat to make 
it afcend: and, unlefs it be found, that the ful- 
phureous particles are able to mitigate the cor- 
rofive ones, the diftilled liquor of an expreffed 
oil may prove noxious in the body. For by 
purpofely (for trial’s fake) diftilling oil-olive, 
by it felt, though not in a naked fire, we ob- 
tained a liquor of that exceeding fharpnefs, that 
it would (taken inwardly) probably corrode, 
or fret either the {tomach,or fome other of the 
internal parts. 
Renate THERE Is another way of preparing a ful- 
his prepa- phureous balfam, to which Penotus, no ignoble 
vacivn of  ehymift, afcribes fuch ftupendous virtues, that 
ae “ though J have not yet made trial of it in dif- 
eththe eales, yet I dare not leave it altogether unmen- 
aithor’s tioned; the procefs being briefly but this: 
advertfe- "Take good balfam of fulphur, made with fpirit 
en's “2° or oil of turpentine, and having freed it from 
its fuperfluous oilinefs, pour on it well de- 
phlegmed fpirit of wine, and therewith draw, 
by affufion of new fpirit as often as need re- 
quires, a fuficient quantity of a red tincture, 
which by filtration and abftra¢ton im balneo 
muft be reduced to a balfamick confiftence. 
This liquor you may, if you pleafe, by degrees 
of fire, drive through a retort placed in fand, 
and thereby obtain a volatile balfam of very 
great penetrancy, and probably of no {mall ef- 
ficacy : but the trial | have made of this pro- 
cefs, gives me occafion to advertife you ; 

1. Tart, unlefs your balfam be reduced to 
aftiff thicknefs, and almoft to drmefs it felf, the 
operation will hardly fucceed ; we having fruit- 
lefly digefted for fome months {pirit of wine 
upon balfam, whofe confiftence was fomewhat 
too liguid. 

2. Tart asfoon as the fpirit of wine 1s fuf- 
ficiently tincted, it ought to be decanted, and 
fucceeded by new ;- left by too long digeftion, 
inftead of heightening its tincture, it let fall 
that,which it hath already acquired. 

3. [Hat upon avery flow abftraction of 
moft of the tincted fpirit in a digefting-furnace, 
-we once found the temaining liquor not to be 
in the form of a balfam, but to confift partly of 
fpirit of wine, andypartly of a feeming diftinct 
‘oul, whereinto the fulphureous tinéture was re- 
duced. The balam of fulphur thus made 
without diftillation feems likelyto.be an inno- 
center and nobler medicine, than the common 
suby of fulphur, ‘made with a hot and ill fcent- 
ed oil of turpentine: and by this preparation 


may alfo appear the truth of whawwe.formerly 


faid, when we told you, that the body of the 
fulphur was operjed by folution in oleaginous 
liquors ; for out.of the common thickened bal- 
fam; as you may be informed by this procefs, 
well rectified fpivit; of wine willy:in a fhort 
time, extract a blgod-red tinéture ;:twhereas by 
long digeftion of fpirit of wine: alone upon 
pure, but undiffolyed; flowers of briniftone, we 
could not difcern any change of colour tn the 
menftruum ; though I dare not deny the pof- 
fibility:of what fome authors affirm} who write, 
that {pirit of wine very excellently dephlegmed 
will in time, ‘of itefelf, draw a tincture from 
flowers of fulphur,which tinéture they yet pre- 
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tend not to make of a higher than a Jemon- 
colour. And, by the way, let me tell you, 
that our red tinéture formerly mentioned is (if 
it be well made) fo ftrong of'the.fulphur, that 
probably it would make a very penetrant, and 
effectual outward remedy in aches, and divers 
other cold diftempers of the nervous parts; for 
it hath been already found, that good {pirit 
of wine alone is one of the powerfulleft fo-. 
mentations in divers cafes of that nature, (in- 
fomuch that it hath been fometimes found to 
arreft the fpreading mortification of gangrenes3) 
and therefore being fo richly impregnated with 
fulphur, which is, even without the affiftance 
of fo fubtile a vehicle, very available in many 
difaffections of the genus nervofum, it is proba- 
ble,that the fkilful affociation of two fuch aétive 
remedies may produce confiderable effects, 
FRHEKK HK EK EE 
Take of pure flowers of fulphur one part; of an ex. 
of the beft oil-olive four or five slink oe bal- 
them well together in a ftrong earthen pot, /#” of /i/- 
: : phar, made 
able to contain a much greater quantity of the? 77 
ingredients than is to be put in it; fet this vef- saline 
fel over a moderate fire of charcoals, through: Zhe com- 
ly kindled, till the oil, though flowly, have” »9 
perfectly diffolved all the flowers of fulphur, 2, ?”'? 
which will (if you work it well) be pertorm- — 
edin about half an hour, or an hour, {according 
to the quantity of your materials :) but you muft 
have a great care, during the whole operation, 
firft, that the oil catch not fire, whereby it 
would not only be loft it felf, but perhaps.en- 
danger the firing of the houfe; and-next, that 
the mixture be kept’ nimbly and*conftantly 
ftirring from the firft beginning ofi.the oil’s 
action on the fulphur, till the folution be fully 
made ; and the pot (having been taken off the 
fire) be grown cold again. The:chief figns, 
whereby you may -petceive, that you have not 
erred in the operations, are, firft) if the fulphur 
be perfectly diffolved in the oil, which you 
muft often try, before you take it from the fire, 
by taking up with the tip of a ftick, a drop or 
two of the liquot yet in preparation, and letting 
it cool on white paper, or on your nail, where 
by you may difcertt, when the folution is per- 
fectly made, ‘by the deep rednefé, and tranfpa- 
rentcy of the liquor, and © by. its: containing 
no ‘more init any tindiffolved Rowers of\ the 
brimitone ; next,’ by the tonfiitenoy sof the 
balfam, which: ought: tobe neither too liquid 
(as you will find it, if it hath not ftaid its due 
‘time on the fire 3) rior too’ thick (asit is aptto | 
become, if you remove it not feafenably trom 
the fire,) but' of! the confiftence of fomewhar 
thin ‘/hottey: and laftly, by the fmell, which 
ought to be ftrong’of the fulphur, but. not of ~ 
the fire; for though the fulphureous ftink is, 
inithis remedy, to be expetteth that empyreu- 
matical one, which ‘proceeds from burning (and 
by fkilful noftrils may be eafily difcerned). is 
ver¥ poffible:to:be avoided: § 9° 
-awil' He dofe of this balfam, when it is to be , 
inwardly ufed; may be from two'to. fifteen, or 
twenty drops; according as the greatnefs of the 
diftemper, and chiefly the ftrength and con- 
ftitution of the patient fhall requite and bear. 
It may be given upon a fafting ftomach, either 
alone. 
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alone, or brought to the confiftence of pills, or 
of a bolus, with powdered fugar, liquorice, &c. 
or elfe diffolved in any convenient vehicle, 
wherewith its oleaginous nature will permit it 
to mingle. Outwardly it may be adminiftred 
either by bare inunétion of the part affected, or 
elfe by incorporating it with any other conve- 
nient ointment, or plaifter: after which, we 
are wont to prefcribe to have an application 
made to the part of two or three little bags filled 
with fand, as warm as the patient can eafily 
endure it, and fhifted as foon as either of them 
begins to cool, that by this means, the pores 
being opened, the virtue of the balfam, by be- 
ing made more penetrant, may reach the far- 
ther. 

I Have been thus particular, Pyrophilus, in 
the mention of this remedy, becaufe though it 
feem but a flight and trivial preparation, yet 
experience hath given usa better opinion of it, 
than I fear the flightnefs of the preparation will 
as yet allow you: and indeed its virtues I 
am apt to think more than I have yet had oc- 
cafion to obferve; and therefore muft refer you 
to Rulandus his centuries, where they are often 
mentioned. But outwardly in ftrains, old aches, 
bruifes, and the like, it is wont to be very ef- 
fectual; in the beginning of fits of the gout it 
hath feveral times (though not conftantly) 
been profperoufly applied both to Mr. B. B.and 
divers other perfons, and fometimes it hath been 
found not ineffectual even in the {ciatica itfelf. 
And as for paralytical diftempers, I have had 
by a fkilful phyfician an account fent me of 
{carce credible things, which it hath therein per- 
formed: to which I fhall only add, that a 
while fince I had great thanks returned me on 
the behalf of a fair young lady, to whom I 
profperoufly prefcribed it againft a great tumour 
in her neck, which was fuppofed to be the be- 
ginning of the king’s-evil: but this tumour was 
recent enough, which circumftance I think fit 
to f{pecify, becaufe I fear, that if the fcrophulous 
tumour had been inveterate, the fuccefs would 
not have been fo good. Inwardly the chief ufe 
we made of it hath been in coughs, and dif- 
tempers allied thereunto; but its balfamick 
nature, making it both healing and refiftive 
(if 1 may fo fpeak) of putrifaction, makes it 
probable, that its virtues may be more exten- 
five: to which purpofe I remember, that a 
while fince a friend of mine tried it with won- 
derful fuccefs in mitiu fanguinis feré deplorato, 
having firft by a gentle heat reduced it to fuch 
a confiftence, as allowed him to make. it up 
into pills, But of the particular cafes, wherein 
our remedy hath been fuccefsful, no more at 

refent; we fhal] rather fubjoin, that though 


cefs in the degree of heat, the oil and fulphur 
would, before it could be expected, degenerate 
together into a heavy and vifcous lump, (almoft 
of the colour of the liver of an animal;) which 
coagulated matter proved afterwards exceeding 
difficult to be by the affufion of frefh oil diffol- 
ved, and reduced to a due confiftence. Where- 
fore we tried to prepare this balfam, by putting 
the proportion of ingredients formerly men- 
tioned into a ftrong urinal, which we placed in 
fand, and making under it no more fire than 
was fufficient to make it flowly work upon the 
flowers, (which did often during their folution 
make a crackling noife;) we continued the o- 
peration for divers (perhaps many) hours, at 
the endof which, we found thefulphur diffolved, 
and the mixture reduced toa balfamick colour 
and confiftence. So that if you diftruft your 
dexterity to prepare this balfam by the former 
way with a naked fire, we mult advife you to 
make ufe of this latter way, as that, which is 
the fafer, though it be the longer way of pro- 
ceeding. Nay, when we had leifure enough, 
we did, for trial’s fake, profperoufly attempt the 
folution of flowers of brimftone, with common 
oil, by the far gentler heat of bare digeftion, 
and by that means obtained a balfam perfectly 
free from aduftion, but of fomewhat too liquid 
a confiftence ; which may be eafily remedied 
by the mixture of powdered liquorice, fugar, 
or any other fuch convenient concrete. We 
muft alfo advertife you, that this balfam may 
alfo be prepared with oil of nuts, of poppy- 
feeds, of hypericon, inftead of oil-olive, or 
any other expreffed oil, appropriated to the par- 
ticular diftemper, againft which the phyfician 
intends to employ the remedy: only care mutt 
be had, that the fpecifick qualities of the oil be 
not fo fugitive, as to be deftroyed by the ebul- 
lition requifite to the making of the balfam; 
which if it be to be enriched with fpecifick vir- 
tues in relation to any particular difeafe, may 
perhaps be beft prepared by the laft mentioned 
way (of digeftion) wherein the fubtile f{pirits, 
that impregnate the oil, are not in fuch dan- 
ger to be diffipated by the fire. 

THe knowing chymifts themfelves, Pyro- 
pbilus, are wont {o much (and perhaps not al- 
together undefervedly) to extol the efficacy of 
antimony, that we were thereby invited, be- 
fides divers preparations of it for internal ufe, 
to attempt the making of fome remedies of it, 
that might alfo be externally applicable; and 
in profecution of this defign, we found, that by 
boiling four or five fingers height of good oil 
of turpentine upon very finely powdered anti- 
mony, put with the liquor into a ftrong glafs 
urinal, placed in fand, the oil after fome hours 
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ia ve" this have been the way, which we have the of- would grow exceeding high tinéted; and be- 
es cn,  teneft imployed inthe making of the balfam, ing gently in great part abftra¢ted, would leave 
baifam. yet we muft not conceal from you, that we behind ita body of balfamick confiftence, and 


have divers times met with accidents, which 
fruftrated our endeavours and expectations. 
For if the fire adminiftred be too languid, the 
folution of the fulphur by the oil proceeds not 
well: and on the other fide wehave found, that 
not only a ftrong heat is apt to burn the mat- 
ter, orto make the oil boil over, and perhaps 


take fire; but even that upon a very little ex- 
Vou. I. 


a deep rednefs: which may, I preftime, be ap- 
plied to refolve, and difcufs hard tumours, 
and remedy divers other outward evils, with 
more effect, than the fimple balfam of common 
fulphur formerly defcribed. And from this 
antimonial balfam abftracted to aftiffer confit. 
tence, we found, that fpirit of wine would 
draw a tincture, which Ilikewife fuppofe might 
G 


prove 


Set 


prove a vety powerful fomentation; though 
the fpirit we ufed (perhaps becaufe it was not 
fufficiently dephlegmated) did not in a few days 
attain to more than a very pale rednefs: but 
this tincture being flowly freed from the motft 
part of the fpirit of wine, became of the confif- 
tence of fomewhat liquid honey, and ofa deeper 
colour, thereby affording us a purer balfam; 
which we have not yet, (being hindred by 
fome accidents) attempted to bring over the 
helm. Nor did we here defift, but by divers 
trials found, that the antimonial balfam, above 
mentioned, being put into a retort, placed in 
fand, and preffed by degrees of fire, would at 
length emit {fteams, which would condenfe in 
the neck of the rerort, and fall thence into the 
receiver in fanguine drops. ‘This volatile red 
balfam (efpecially if by this volatilization the 
antimony have loft its emetick property) we 
cannot but think endowed with more than or- 
dinary virtues, outward and perhaps inward 
too; confidering the great penetrancy of the li- 
quor, and the energy of the mineral, with whofe 
fubtle parts it is richly impregnated, if it confift 
not mainly ofthem. But we are yet in profe- 
cution of this preparation, and therefore till we 
have feen, how far we are like to improve this 
remedy, we fhall forbear any farther mention 
of it; efpecially fince we have already, in this 
very paper, given you, as we fuppofe, fuffici- 
ent proof, that we are more follicitous for your 
fatistaction and proficiency, than for our own 
reputation, (of being a fevere critick in eftima- 
ting of medicines;) for otherwife we fhould not 
have been fo indifcreet, as to acquaint you with 
any preparation, of whofe medical virtues we 
have not yet made much trial, whilft we are 
not deftitute of other remedies, whofe efficacy 
hath been manifefted to us by experience. But 
we have often obferved, that divers ufeful chy- 
nF: mical preparations are mentioned fo obfcurely, 
ee and unintelligibly, by the: authors, that write of 
writing of them, or elfe are without any particular, or 
chymijis. encouraging note of diftinétion mentioned a- 
mongit a croud of other proceflés; fome of 
which have perhaps already been found to be 
falfe, or trivial, and others of which may be 
rationally enough diftrufted, that moft.phyfi- 
cians, and chymifts themfelves, are deterred 
from attempting to prepare thofe remedies; 
not fo much becaufe they feem unlikely to 
prove confiderable, as becaufe they are afraid, 
that the proceffes are falfe, or fraudulently fet 
down; and confequently, that concretes of 
fuch a confiftence, colour, fcent, and other 
obvious qualities, as are afcribed to the re- 
medies propofed, are not preparable by the 
publifhed direétions. 

And that you might fee, Pyropbilus, what 
difcouragements I have met with even from 
artifts themfelves, to keep me from trufting to 
printed chymical proceffes, I think it not ami 
to mention here a memorable paffage of the 
famous and experienced Memander Van Such- 
Zen, who is reported to have gotten more by 
the practice of chymical phyfick than any of 
the contemporary profeffors of it: for he, to- 
wards the end of his book of the fecrets of 
antimony (of which he clearly difclofeth not 
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any in that treatife) gives this account of his 
cryptical way of writing: Quod in hoc traftatu 
nullum recipe propofuerim, ob id fattum ef, quod 
vos feducere nolo; recipe enim illa feducunt ju- 
miores meaicos: fed neque 2 Theophrafto ullum 
recipe /criptuin eft, quod ad medicinam, quin oc- 
cultum fenfum babeat, © in quo nibil vel deerit, 
vel abundet, S boc non fit fine magnis caufis. 
Wherefore I make account, that, befides thar 
fuch changes of the qualities of bodies may afford 
much light to naturalifts, he doth chymifts no 
ufelels piece of fervice, that acquaints them 
with the fuccefs of the nobler fort of proceffes 
mentioned in authors, though he fhould give 
them little or no account of the virtues of the 
remedies prepared by thofe proceffes. But this 
J hope isnot altogether our cafe: for befides 
that our obfervations are likely to fave you much 
trouble, and perhaps fome miftakes, and mif- 
adventures; befides that, (I fay) we have had 
Opportunity to obferve fuch eminent effects of 
feveral of the volatile liquors deftribed in thefe 
papers, as may juftly give us promifing expec- 
tations of the properties of the reft, which are 
in their obvious qualities fo near of kin to them. 
And this fort of medicines having been found 
fornetimes to do wonders, and generally to be 
fate, (which of a few of the known operative, 
and not fpecifick medicines, can be truly affir- 
med) I am apt to think, that he, that fhall bring 
thefe remedies, in fpite of their ill fcent, into 
the good opinion of phyficians,; may make no 
inconfiderable number of patients beholden to 
him. 

ISxovurp not, Pyrophilus, proceed to make 
you repent your curiofity to know my thoughts 
of the urinous,:and fulphureous remedies it 
hath hitherto made me treat of; were it not, 
that there yet remains fomething to be faid, 
without which, all that hath been fatd, will 
{carce fignify very much towards the effeétual 
recommending of thofe medicines to your ef- 
teem and practice. 

For I do not ignore, Pyrophilus, that not Concerning 
only the generality of the Galenical phyficians, the empy- 
but divers of the more eminent and judicious*:#™« of 
of the chymifts themifelves, have been pleafed pee 
to condemn the internal ufe of liquors, driven gn there 
through a retort by the violence of fire, ofin/ive- 
upon the fcoré of their being offenfively em- 7% are 
pyreumatical, and ftinking: among’ WINCH, oj 
forts of liquors I cannot expeét, that our fpi- cal, and 
rits of blood, hartfhorn, &c; will efcape the ?/»/2 which 
being reckoned, But forafmuch as the pro- snstidpiatod 
{perous effects I have had opportunity to fee, ly A a 
of divers remedies of that nature, have given éhodifts. 
me for them rather an efteem, than either a 
deteftation or contempt; I fuppofe it may 
prove no unfeafonable piece of juftice to the 
{pirit of blood, and the other noble, though 
fetid remedies I have been fetting you down; 
nor no unferviceable piece of charity to men, 
ifin this place, and once for all, I fpend fome 
lines in endeavouring to refcue thefe criminated 
medicines from the great prejudice they fuf- 
ferunder, and froma reputation, which whilft 
it renders them more odious than even their 
{mell can do, is likely to make men deny them- 
felves the benefit of them. ‘ 
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I Micurv ‘here on this occafion call in quef- 
tion whether not only Galenifts, but even many 
chymifts themfelves, be not fomewhat more 
afraid than they need be, of what they call 
Empyreuma. But I will fufpend a while that 
queftion, and at prefent confefs to you, that I 
have fometimes doubted whether or no that 
ftink, which is generally called by the newly 
mentioned name, do always and necefiarily 
proceed from the impreffions of a violent fire. 
For to make a pure fpirit, and falt of urine, 
there needs nothing, but to let it in a well- 
{topt veffel putrify for a competent time (as 
we elfewhere teach) in a dunghil, or any re- 
fembling warmth, (and that it felf, perhaps, 
is not neceflary to its putrifaction;) and then to 
draw offan eighth or tenth part of the liquor, 
that firft afcends by the gentle heat of a bath: 
by which, or by the yet milder warmth of a 
lamp-furnace, it may be fufficiently rectified, and 
brought to yield, befides the {pirit, good ftore 
of falt. And fince the fpirit thus made differs 
fo little in fmell or tafte from thofe of blood and 
hartfhorn, that moft men’s nofes are not cri- 
tical enough to diftinguifh them, (and we 
have’ fometimes taken pleafure to make chy- 
mifts themfelves to miftake the one of thofe 
liquors for the other;) it feems worth con- 
fidering, whether or no the fetid and urinous 
tafte and {mell, which in thefe {pirits is faid to 
be empyreumatical, and to proceed from the 
aduftion of the fire, be not the genuine tafte 
and odour of the {pirituous and faline particles 
of the mixed bodies themfelves, which they 
would manifeft, if they were copioufly extricat- 
ed (to fpeak in the king’s language) feparated 
from the other principles or ingredients, and 
affociated into one body, though without the 
violence of the fire. _For to diftil the fpirit of 
putrified urine, wherein the like {mell and tafte 
are eminent, there needs (as we faid) no greater 
heat than that of a lamp-furnace, or of horfe- 
dung, (fince in the latter of thefe only, urine 
too long kept, and but negligently ftopt, hath 
been obferved to have loft its volatile falt and 
fpirit, before it was taken out of the horfe-dung. 
And fuch a heat feems not great enough to im- 
prefs an empyreuma upon fuch a liquor: for we 
fee, that moft things diftilled in the greater heat 
of a bath, are commended by phyficians and 
chymifts for their being free from empyreuma. 
And what activity may be acquired by the fub- 
tle parts of a mixed body, by the convening 
(if I may fo fpeak) of fuch fpirituous particles, 
difengaged from thofe other parts, which clog- 
ed or imprifoned them, without any empyreu- 
matical impreffion from any violent or exter- 
nal heat, may appear by the chymical oils of 
fpices, For though they be ufually drawn by 
chymifts and apothecaries, by the help of wa- 
ter in limbecks; and though they have by us 
been drawn after another manner, (which we 
may elfewhere teach you) with a much gentler 
heat (fometimes not exceeding that of an or- 
dinary balneum) yet thefe well-dephlegmed li- 
quors retaining fo well the genuine tafte and 
fmell of the concretes they were drawn from, 
that they pafs unaccufed of empyreuma, are 
fome of them much ftronger and _ hotter than 


the fpirit or falt of man’s blood, or hartfhorn, 
As may appear efpecially by the oil of cinna- 
mon, which if pure, is more penetrant and 
fretting, than any thing but trial could cafily 
have perfuaded me. And left you fhould 
object, that the fire doth confiderably contri- 
bute to the ftrength of thefe liquors, otherwife 
than by difengaging the particles they confitt 


of from the unactive parts of the concrete, and 


affembling them together; I muft advertife 
you, that I have obferved little lef heat and 
penetrancy, than in divers of thefe, in fome 
hquors feparated without the affiftance of diitil- 
lation: as for inftance, in the purer fort of the 
true Peruvian balfam, and in another kind of 
natural balfam,-almoft of an amber colour, 
which belonged to an eaftern prince (who 
carried it up and down with him as a jewel) 
whofe domefticks at his death fold it, whereby 
I came to procure fome of it, and found caule 
to wonder at its ftrength both upon the tongue 
and in its operation. But granting, Pyrophi- 
lus, that the volatile remedies treated of in 
thefe papers may have their offenfive {mell 
and tafte imputed to the fire, yet perhaps phy - 
ficians would more flowly and more tenderly 
cenfure the remedies in queftion for their empy- 
reumatical ftink, if they did but confider, that 
they themfelves fcruple not to ufe (to name 
thofe among many others) fenna and fcammo- 
ny, though the former be wont to gripe the 
guts, and the latter have an acrimony, heat, 
and mordacity fo unkind to the bowels, that a 
few grains exceeded in the dofe turns it into 
poifon; becaufe the ill qualities of thefe medi- 
cines may, by proper correctives, be fomewhat 
mitigated; and the good they do, doth more 
than countervail the inconveniences, that attend 
the ufe ofthem. For the very fame confidera- 
tions, Pyropbilus, will be applicable to the ex- 
cufe of thofe fetid medicines, for which we apo- 
logize. For though the empyreuma or im- 
preffion of the fire, tor which they are rejected, 
be the quality, whofe abfence from them were 
very defireable; yet may that empyreuma by 
dextrous preparations be in fome meafure cor- 
rected, (infomuch that I have known highly- 
rectified fpirits of urine, by being digefted for 
divers months in an exquifitely ftopt glafs, 
brought to be of a fcent, which to me feemed 
{carce at all {tinking, and to others even plea- 
fant) and the prejudice, that may be juftly fear- 
ed from what remains, is advantagioufly recom- 
penfed by the benefits accruing from the effica- 
cy of their more friendly endowments. And 
in effect we find, that the dogmatifts themfelves 
are grown not to fcruple the adminiftring the 
fpirit of falt, though extorted (if it be of the 
beft) by a much greater ftrefs of fire, than is 
requifite to the diftillation of any of the medi- 
cines we defend. And not only the famous 
Riverius (as we have elfewhere noted) -extols 
the fpirit of tartar, and foot, which are yet 
fufficiently fetid and empyreumatical, but fe- 
veral other (and amongft thofe fome of our 
eminent Englifh) phyficians frequently ufe, and 
commend the oil of guaiacum, forced through 
aretort. And no lefs do divers learned doétors 
efteem, and employ the empyreumatical oil of 
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amber; though ‘ro note fo much by the way) 
that be in divers cafes far inferiour to the volatile 
falt, which (if the fre be fkilfully adminiftred) 
may at the fame time, and by the fame opera- 
tion, be obtained. This falt, befides the efficacy 
aicribed to it in the convulfions of children, 
having been lately found by experience to be an 
excellent medicine againit the epilepfies, even 
of well-grown perfons, being adminiftred in 
the dofe of not above a fcruple or halfa 
drachm, in a due quantity of piony-water, or 
fome other proper vehicle. 

Awnp on this occafion, you may alfo be 
pleafed to take notice, that foliated gold is 
ordinarily and without fcruple employed by 
phyficians, not only to cover pills, but as a 
main ingredient (though how properly, I define 
not) of feveral of their richeft cordial compo- 
fitions extant in difpenfatories ; and yet to how 
great fire gold is wont to be expofed before it 
be melted out of the ore (wherein it is ufually, 
at leaft as far as we have obferved, blended 
with other metals, and minerals) and to purify 
it upon the cupel, cither with lead, or antimo- 
ny, he, that is unacquainted with the opera- 
tions of mineralifts, and the art of refiners, will 
not eafily imagine. And, Pyropbilus, to fa- 
tisfy you yet farther, that the {trong impreffion 
of fire inthe medicines does not always make 
them fo noxious, as they are commonly repu- 
ted; let me defire you to take notice, that there 
is {carce any medicament more generally given, 
and applauded, even by methodical phyficians, 
than iteel, which is otten adminiftred in fub- 
ftance, made up with other ingredients, into 
the form either of pills, or electuaries. And 
yet we have wondered to fee, what great fires, 
and violent blafts of huge bellows, moved by 
water-engines, are ufed to melt iron firft out of 
the ftone; and if it be tobe farther refined into 
ftee] (much of that ufed in phyfick being faéti- 
tious) anew violence of the fire is requifite. 
And though after all this, to make aftringent 
crocus per fe (which is accounted one of the 
beft preparations of it) they are wont to keep 
Mars (as the chymifts fpeak) amidft reverbera- 
ted flames, or in fome glafs-man’s furnace for 
many hours, yea fometimes for divers days ; 
yet this medicine is, with more fuccefs than 
{cruple, daily adminiftered by learned phyfici- 
ans, in dyfenteries, fluxes, and other diftem- 
pers, where aftriction is required. And it is 
fomewhat ftrange to me, that the having been 
expofed to no greater fire, than is requifite to 
diftil {pirit of blood, or of hartfhorn, fhould be 
much urged againft thofe medicines by thofe, 
that fcruple not to commend, and do almoft 
daily, and oftentimes fuccefsfully, prefcribe the 
hxiviate falts of plants, and particularly of 
wormwood, though thefe are not rightly made, 
but by the expofing the concretes even to the 
violence of an incinerating fre. And as for 
the unpleafantnefs of the fmells of our fpirits of 
blood, hartfhorn, €9c. befides that, to very 
many perions there is no odour fo loathfome, 
as that of a potion; we find, that the Galenifts 
themfelves fcruple not, in the fits of the mo- 
ther, (which yet very rarely prove mortal) to 
repreis (as men are wont to fuppofe) the un- 
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ruly fumes by the {mell of caftoreum, affa fog. 
tida, and even the empyreumatical odour of the 
burnt feathers of partridges: nor do they de- 
cline to ufe thefe homely, and ungrateful re- 
medies to the patients of the tendereft fex, and 
higheft quality ; and indeed in dangerous cafes, 
I have known, fair ladies content to think it 
fitter to take down an iil-fcented medicine, 
than venture the having their own bodies, in 
few days, reduced to worfe perfumes, And 
certainly we may juftly fay of health, as no lef 
than an emperor faid, of the gain brought him 
by urine, that it fmells well, from what thing 
foever it comes. 

But, Pyrophilus, if your noftrils were fo Ways of 
nice, that they muft needs be complied with, taking of” 
though with the hazard of impairing the vir-*4 fetid- 
tues of the falts they are offended with, I could Vs ft i, 
propofe an effectual expedient to gratify them; Sh 
and being now invited by fo preffing an occa- hart/horz, 
fion, I fhall not fcruple to annex fomething of &c- 
it, and tell you, that if we may judge of the 
virtues of the fpirit and falt of foot (which I 
ai wont to make without addition) by their 
fenfible qualities, they muft be much of kin to 
thofe of the fpirit of hartfhorn, and of urine ; 
(though thefe be animal fubftances.) And 
therefore having elfewhere more particularly, 
and by divers experiments, declared the affini- 
ty between thefe falts in divers regards ; it will 
not, I prefume, be looked upon as an unufeful 
or unfeafonable hint, if I give you a fummary, 
though but imperfect account, of what I re- 
member my felf to have done, in order to the 
freeing of the volatile falt of foot, from that 
very offenfive fmell, which may poffibly make 
many, even of thofe that need them; abomi- 
nate thofe medicines, how piercing and noble 
foever, which it blemifheth. The procefs is as 
followeth : 

Take a quantity of a well-dephlegmed fpi- 
rit of wine proportionate to the quantity of fale, 
whofe odour you defire to correct ; into this 
{pirit, drop as much oil of rhodium, or of any 
other odoriferous chymical oil, as will fuffice to 
make the liquor as {trongly {cented as you de- 
fire it: fhake the oil and fpirit well together, 
and if they were both well made, the latter will 
imbibe the former, and fometimes be thereby 
turned into a whitifh fubftance; with which, if 
it {mell not {trong enough of the oil, you may 
by agitation incorporate more oil; and if 
you judge the mixture too ftrong already, you 
may dilute it at pleafure, by the affufion of 
more fpirit of wine. This done, put the fale 
of foot into a bolt-head, or glafs-ege, (accord- 
ing to the quanticy, that you intend to fublime,) 
furnifhed with fomewhat a long neck or ftem, 
and afterwards pouring on leifurely your odori- 
ferous liquor, you may with it wafh down the 
falt, that is wont to ftick in the neck of the 
glafs. After this, you muft very carefully 
ftop the veffel with a cork, and ftore of hard 
wax, if you cannot conveniently make ufe of 
an exacter way of colouring it. This glafs you 
muft place in a lamp-furnace, or fome other, 
wherein you may give a very moderate heat, 
for that will fuffice to elevate to the neck and 
upper part of the veffel, the pure white a of 
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foot, imbued (at the fecond time, if not at the 
firft) with the fcent of the odoriferous oil, 
which you imployed about the preparation. 

Turis experiment, Pyropbtlus, may prove 
of that ufe in phyfick, that it may deferve as 
well for its noblenefs, as the watchfulnefs, which 
is requifite in him that makes it, to be illuftra- 
ted by the enfuing 


OBSERVATIONS. 


1, THEN itis requifite,that the fpirit of wine 
be very good. For that, which is not fuffici- 
ently dephlegmed, will not readily and per- 
feétly receive into it felf the odoriferous oil, 
wherewith it is to be performed. Nor would 
every chymical oil, although it were well fcent- 
ed, be fit for this preparation; for divers of 
them, as oil of turpentine, and oil of amber, 
will not fufficiently mingle with fpirit of wine, 
unlefs they be previoufly fubtilized after a pe- 
culiar manner. 

2. THE proportion betwixt the fpiric of 
wine, and the oil that it is to be diffolved in, 
it is not eafy to determine ; for a leffer quan- 
tity will fuffice of fome oils, than of other. 
And the proportion of them mutt be varied, 
according as you would have the fublimed falt 
to participate rnore or lefs of their odour, and 
other qualities. 

3. Great diligence muft be ufed in clofing 
the top of the glafs, becaufe of the great tuga- 
city, and fubtilty of the falt, whofe avolation 
is to be prevented: but then much greater 
care is to be had, that the heat be not too 
{trong, but as equal as may be, and much in- 
feriour to the moderate heat of an ordinary 
chymical balneum, For it is {carce credible, 
how eafily this unruly fale will be excited either 
to make an efcape at the mouth of the glafs, 
or to break it in pieces. And I remember, 
among fuch other accidents, which have be- 
fallen us in the preparation of this odoriferous 
falt, that having once fet fome of it to fublime 
from a perfumed chymical oil, though we ad- 
miniftered fo gentle a heat, that we thought 
the veffel our of all danger of being broken, 
or found open; yet in a fhort time, the fugi- 
tive falt did with a great noife blow out the 
cork, that was waxed to the top of the veffel, 
Jeaving in the bottom not a limpid oil, but a 


liquor of a red-colour, and a balfamick con- 
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fiitence. Butif the glafs be wide enough to 
allow thefe fumes competent room, and if the 
heat be warily adminiftred, the fublimation 
may be well enough performed. 

Or the medicinal quality of this aromatical 
falt, Pyrophilus, we have not yet had oppor- 
tunity to make trial; but fome efteem may be 
made of them, by calling to mind the virtues 
of the fimple falt of foot, and confidering the 
nature of the liquors, from which in this our 
preparation it hath been fublimed. ‘The prin- 
cipal, if not the only thing, that feems to be 
feared, is, that the fale of foot being it felf hor, 
and chymical oils being for the moft part emi- 
nently fo too, our falt may prove unfit for 
men of hot and cholerick complexions, and 
sn fuch diftempers as proceed from excels of 
heat, But then it may be confidered in the 

Vou, I. 


firft place, that the fale of foot, being of an 
extremely apcritive, rcofulving, aud volatile na- 
ture, and carrying up with it in fublimation, 
only the more fugitive parts of the liquor, from 
which it is fublimed ; itis very likely, that the 
heat produced by a medicine, which by reaton 
of its fugacity would ftay but a very fhort 
time in the body, will not be fo lafting as that 
of ordinary fudorificks, which are neverthelefs 
often adminiftred with good fuccefs, even in 
hot difeafes. 

SeconpLiy, That there are divers bodies 
and diftempers, wherein remedies may be the 
more proper, for their being fomewhat hot ; 
and experience fhews, that in dropfies (to men- 
tion no other difeaies) thefe volatile faline re- 
medies, that fet the blood a whirling, and 
powerfully promote its circulation, may prove 
very available. 

Tuitrpy, The heat, that may be feared 
upon the ufe of our falt, may be either pre- 
vented, or at leaft moderated by the feafonable 
ufe of fuch cooling remedies, as may be no 
enemies to the operation of this fale, and yet 
no friends to the diftemper, againft which it is 
admuiniftred, 

Ano laftly, fuppofing, that the inconveni- 
ences proceeding from this heat were not to 
be altogether avoided, yet the advantageous 
efficacy of fo powerful and fearching a reme- 
dy may very much outweigh that inconveni- 
ency : and therefore Riverius, as we formerly 
told you, commends the fpirit of foot (though 
that feem at leaft as hot as the falt) in pleuri- 
fies ; and in the fame hot ficknefs, we have, as 
we elfewhere relate, fuccefsfully adminiftred the 
fpirit of hartfhorn, whofe qualities are very near 
of kin to thofe of falt of foot. Other inftances 
of this nature you may meet with, difperfed in 
other paffages of my chymical papers: to which 
I muft add, that upon the confideration above- 
mentioned, the methodifts themfelves make no 
difficulty, in pills and other medicines, to ufe 
the chymical oil, either of cloves, or of nut- 
megs, or even of cinnamon. And fome of our 
eminenteft Englifh doctors, as I lately noted, 
have not fcrupled of late years to ufe the {trong 
and fetid chymical oils of amber and of guata- 
cum, (and the latter of thefe in large dofes ;) 
whereas in our preparation, only the fineft and 
moft aromatick parts of the oils feem to be af- 
fociated with the fuliginous ft, fince the oil 
remaining after the fublimation has been ob- 
ferved to be thick and ropy almoft like a 
fyrup. 

Bur whether or no this aromatick falt be 
a fafe medicine in all hot bodies and difeafes, it 
feems very probable, that it will prove a very 
powerful remedy in thofe diftempers, for which 
it is proper. For firft, whereas Spagyrifts have, 
with much ftudy, but without much fucceis, 
endeavoured to make oils capable of being 
mixed with other liquors, by depriving them 
of their oleaginous form, in which He/mont 
himfelf complains, that they are offenfive, we 
have, by our preparation, their fineft parts af- 
fociated with the penetrant and volatile falt - 
by whofe affiftance they are not only fit to 
communicate their virtues to liquors, but affifted 
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to penetrate exceedingly ; and perchance alfo, 
thereby to obtain fuch an accefs to the inner- 
moft parts of the body, as is feldom allowed 
to vegetable medicines. Secondly, we may 
have by this preparation one of the moft noble 
and volatile falts of the world, not only freed 
from its ftink, but imbued with the odour, and 
perhaps divers of the virtues, of what chymical 
oils we pleafe. And fince thefe chymical oils 
are by chymifts and naturalifts thought to con- 
tain the moft noble and active parts of the ve- 
getables, whence they have been diftilled ; and 
fince alfo the falt of foot fublimed from them 
carries up with it the fineft parts of thefe oils, 
why may it not be hoped, that no fmall num- 
ber of diftinét remedies may be afforded us by 
this fingle experiment? ‘Thefe remedies too 
may be the more acceptable both to phyficians 
and patients, becaufe they have not in them 
any thing, that is mineral; and notwithftanding 
their great penetrancy and efhcacy, have in 
them nothing of corrofive, as many of the faline 
remedies prefcribed by phyficians in their dif- 
penfatories. And thirdly, that the falt of foot 
thus fublimed may be alfo enriched with the 
fulphur or balfamick part of the fpirit of wine, 
which was employed about its preparation, 
may appear probable enough to him, that fhall 
examine, by his tafte and otherwife, fuch reéti- 
fied {pirit of wine, as has had a fufficient quan- 
tity of volatile falts fublimed from it. And 
how balfamical a fubftance is diffufed through 
pure {pirit of wine, may be gueffed at by the 
ereat change, whichis made in the cauftick 
fa]t of tartar, when it is fo dulcified, as to make 
that excellent medicine, which Helmont extols 
againft inward ulcers, and. calls Balfamus Sa- 
mech; which if one had the abftrufe art of fo 
preparing the falt and liquor, as to fit them for 
conjunction, might be made only by diftilling 
very frequently pure fpirit of wine from very 
fine falt of tartar. For by this means the fixed 
falt, retaining the fulphureous falt or balfamick 
parts of the fpirit of wine, (as may appear by 
the aquofity of the liquor, that comes over the 
helm in this preparation) is thereby fo deprived 
of its cauftick tafte, that when it will rob no 
more fpirit of wine, but fufferit to be drawn 
off as {trong as it was poured on, it will eafily 
in a moift place run per deliquivm into a liquor, 
not of a cauftick, but balfamick (and, as it 
feemed to us, a pleafant) tafte. 

Anp whereas, Pyrophilus, we have com- 
plained of the difficulty we have met with, to 
manage the unruly falt of foot, and keep it 
from breaking prifon, we muft, to make this 
experiment be more practicable and ufeful, ad- 
vertifé you, that you may, if you pleafe, in- 
ftead of falt of foot, aromatize that of hartfhorn, 
er man’s blood. AndI might add, that a very 
ingenious friend of ours, Dr. NV. JV. has lately 
practifed yet a more tafy and preferable way of 
preparme medicines of this nature: but though 
T have partly tried hts method, and found it to 
fucceed well enough; yet fince F had it but by 
communication from him, and that he makes 
a confiderable advantage of it, I muft forbear 
lmparting it to yau, till I fhall have obtained 
his confent to difelofe it, 
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I Know not, Pyrophilus, whether I fhall 
need to add, that of thefe fetid remedies, which 
are volatile, and fomewhat fulphureous, as I 
chofe to mention to you but a few, to comply 
with my prefent hafte, which would not allow 
me to infift on many; fo in what I have deli- 
vered concerning thefe few, I have fet down. 
particulars the more fully and explicitely, be- 
caufe I find the doctrine of volatile jalts (though 
in my poor judgment worthy of a ferious in« 
quiry) perfunctorily, and indiftinétly enough, 
handled by the chymical writers I have yet 
met with; which made me the willinger to 
contribute the few obfervations I could readily 
find, of thofe I have had opportuuity to make 
about them, towards the illuftration of fo im- 
portant a fubject, of which having elfewhere 
{poken in relation to phyfiology (as thefe fu- 
gitive bodies belong to the commonwealth of 
falt,) I thought it might not be unacceptable 
to you, if I alfo confidered them a while in re- 
lation to phyfick, and prefented you with 
fome hints concerning their medical ufes, 
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ND now, Pyrophilus, having finifhed 
what | thought fit to add (at prefent) 

in the paft appendix; I fhould likewife put an 
end to the prefent exercife of your patience; 
but that this being my firft treatife written to 
you concerning medical matters, and not be- 
ing likely to be the laft, which you will meet 
with among the papers defigned you, I think 
it requifite, and not unfeafonable to declare to 
you here once for all, with what eyes I defire 
you fhould look upon what I have written, and 
fhall write, to you concerning matters of that 
nature. And firft, I muft advertife you, that 
I am not fo much a mountebank, as to recom- 
mend to you the remedies I mention as certain 
cures in the cafes, wherein they are - proper. 
For he muft have ‘been extraordinarily happy, 
or very much unacquainted with the practice 
of phyfick, that has not found, that even thofe 
medicines, which are moft celebrated by the beft 
authors, both Galenical and chymical, do fome- 
times prove ineffectual as well as often profpe- 
rous; and the remedy frefcribed by-the fame 
phyfician to twenty patients fick of the fame 
difeafe has more than once béen obferved, 
though it have fucceeded in nineteen, to fail 
in the twentieth. And indeed the caufes of dif 
eafes the conftitution of patients, and the 
complications of diftempers are fo very various, 
Intricate, and obfcure, that it is extremely dif 
ficult even for the moft knowing and experi- 
enced phyfician, to make an accurate and con- 
{tant experiment in the therapeutical part of 
phyfick ;-and confequently fuch experiments 
are much lefs to be expected from me, whofe 
condition as well as difabilities forbid mre to 
make the practice of phyfick my bufinefs, and 
allow me only to adminifter it occaftonally, ei- 
ther to my own particular acquaintance, or to 
fuch poor people,as are not able to gratify phy- 
ficians, or to fuch as — meet with,where there are 
not 
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not any: and thereby I am reduced to learn 
the virtues of divers of the remedies I have 
prepared by very few or none of my own im- 
mediate trials, but the relation of phyficians, 
who do me the favour to adminifter them for 
me. And therefore, though I endeavour to 
put them into the hands of faithful as well as 
ingenious men; yet not being allowed tobe 
my felf a conftant eye-witnefs of the effeéts 
they produce, I muft here for all thefe reafons 
folemnly profefs to you, that as I do not fet 
down medicinal experiments ‘with the fame 
pofitivenefs, that I do phyfiological ones, fo I 
do not intend to venture the repute of being a 
faithful relater of experiments, upon the fuc- 
cefs of any medicinal receipt or procefs, 

YeT inthenext place Imutt tell you, that you 
would perhaps do me but right, to think, not 
only that the chymical preparation of remedies 
are, if you underftand them aright, candidly 
fet down, though the virtues afcribed to them 
do not conftantly upon all trials difplay them- 
felves; but that I have not rafhly and inconfi- 
derately, or upon uncertain rumours, recorded 
the virtues of particular remedies, which may 
be good, though they be not infallible; it 
being fufficient to make a medicine deferve the 
title of good, that it be often (in fome degree 
at leaft) fuccefsful, though now and then it 
prove not available; efpecially if it be other- 
ways {fo fafe and innocent, that even when 
it proves not profperous, it weakens not nature, 
nor is otherwife noxious. And we muft not, 
Pyrophilus, be fo timid, as to fuffer ourfelves 
to be perfuaded, that if a patient mifcarry after 
the ufe of the remedies, the fault muft neceffa- 
rily belong to the exhibited medicine. For of- 
tentimes nature will in fpite of remedies make 
a metaftafis of the peccant matter, and fo im- 
pair the condition of the patient; and much 
oftner before death, the conflict ‘of ftruggling 
nature and the conquering difeafe doth mani- 
feft itfelf in horrid and dreadful fymptomns, 
which fome envious or ignorant doétors (for 
the more learned are wont to be more equitable, 
and lefs partial) injurioufly impute to the chy- 
mical remedy, given before the appearing of 
thofe fymptoms; never confidering, that the 
like accidents are wont to attend dangerous 
difeafes, and dying perfons, where Galenical 
remedies only, and no chymical ones at all, 
have been adminiftred. And that divers of the 
moft eminent, and methodical of our modern 
phyficians fcruple not to ufe frequently both 

Divers dif-crocus metallorum, mere. dulcis, and fome o- 
edvantagesther chymical remedies, and to impute the 
iaelied mifcarriages of the patients, that ufe them to 
cal phyfck their difeafes; though not many years fince, 
in the wayall the frightful fymptoms accompanying the 
of miniftrar Aying perfons,to whom they had been exhibited, 
“er were confidently imputed to thofe medicines, 
To which let me add, Pyrophilus, that often- 
times it may be very juft to prize an empiri 
cal remedy more than a Galenical, though the 
methodift and the empirick have each of them, 
by his refpective remedies, performed cures 
of divers patients in the fame difeafe, partly 
becaufe empirical chymifts are feldom reforted 
te but indefperate cafes, or till nature be almoft 
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{pent, either by the violence of the difeafe, or 
the unprofperous operation of the medicines 
employed to remove it ; and partly, becaufe 
the methodift helps his remedies, by premifing 
the wonted evacuations (by vomit, feige, or by 
phlebotomy) by varying them according to 


emergent circumftances, by fkilfully and fea- 
-fonably adminiftring them, and by ftri& rules 


of diet; whereas the empirick oftentimes ufeth 
but a fingle remedy, and ufually without pre- 
mifing general evacuations, exhibits it not to 
the greateft advantage in relation to him, and - 
other circumftances, and is much more indul- 
gent to his patient in point of diet: {0 that 
when an empirick and a rational phyfician do, 
both, in feveral patients, cure, for inftance, the 
fame pleurify, the difeafe may be very often 
judged to have been removed into one of the 
patients chiefly by the phyfician, and in the 
other by the remedy. 

In the third place, Pyrophilus, I mutt ad- hat chyir 
vertife you, that though I mention more chy-7ieal pro- 
mical remedies than Galenical, yet it is not out “** and 
of any partial fondnefs of the former, and much a of 
lefs from any undervaluation of the latter; but clear rela« 
partly,. becaufe chymical proceffes being wont*ious, sham 
to be more unfaithfully, or obfcurely, fet down Saeniah 
by authors than Galenical receipts, I thought 
it might fave you fome labour, to receive from 
me a frequenter account of thofe, than thefe ; 
and partly, becaufe in many chymical prepara- 
tions, divers confiderable changes being to be 
wrought upon the concretes to be prepared b 
them, there is oftentimes fo much of philofo- 
phy to be learned by fuch proceffes, that the 
fuccefs of them may prove inftruétive to you, 
though it fhould acquaint you with their truth 
only, as they are chymical preparations, and’ 
not as they are medicinal receipts. But others 
wife I love to look upon both chymical and 
Galenical remedies with an impartial eye, and 
think, that neither the former ought to be des 
nei for the latter, nor the latter for the former : 

or as chymical remedies have commonly the 
advantages of being more durable, lefs clogging 
by their quantity, and lefs naufeated by pas 
tients ; fo Galenical remedies have, when they 
are of equal efficacy, the advantages of being 
more cheap, (at leaft quantity for quantity) more 
procurable, and fooner prepared. And fuch 
is the variety of cafes arifing from the variety 
ef conftitutions and diftempers, that in fome 
of them the former fort of remedies may be 
more proper, and in others, the lattér may feem 
requifite ; and in fome alfo, both forts may al- 
ternately be fo ufeful, that neither of them can 
well be {pared. 

In the fourth place, Pyrophilus, let me ad» 
vertife you, that divers chymical remedies, and 
fome fpecificks alfo, which are not chymical, 
have feemed upon trial lefs effectual than in- 
deed they are, becaufe they haye been tried by 
fuch phyficrans as weaken their efficacy, by not 
adminiftring them as they fhould. For fome 
phyficians will never exhibit a chymical reme- 
dy, till the patient’s ftrength hath been almoft Errors ts 
tired, if not quite fpent with the unprofperous *« time 
ufe of divers others clogging and debilitating eo. 
medicines. Others are fo diffident of chymical -oreiin. 

: remedies, 
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remedies, that they never dare to exhibit them 
in a full dofe, nor by themfelves, but will blend 
a fmall quantity of a chymical medicine, or a 
fpecifick with other ingredients ; which either 
conftitute, with it, a medicine of new qualities, 
refulting from that mixture, or at leaft, much 
élog or enervate the activity and virtue of 
the chymical or {pecifick ingredients: by which, 
even in fo inconfiderable a dofe, thefe diftruftful 
doctors dare yet require, that great nyatters 
fhould be performed. Of which injurious way. 
ef adminiftring the remedies I recommend to 
you, Pyropbilus, 1 do not caufelefly defire you 
to beware; as! may hereafter have occafion to 
fhew you, by particular inftances, of the rea- 
fonablenefs as well of this advertifement, as of 
the others, which I either have given you, or 
fhall give you,in this and other papers... And 
another fort of phyficians there is, who are of 
fo defpondent and rather partial an humour, 
that if a chymical remedy, or a fpecifick, do 
not prefently perform the hoped-for cure 
though they find, that, even upon their dif- 
advantageous manner of adminiftring it, it doth 
good, yet they will quickly defift from the ufe 
of it; and becaufe it doth not do wonders, 
they will not fcruple to affirm, that they have 
tried it, and found it do nothing : whereas they 
are wont to continue their own courles of phy- 
fick without difcouragement, though it be ufu- 
ally fome weeks betore the patient find any 
good by them, and oftentimes (as numbers of 
the printed obfervations of phyficians, as well 
as daily experience teftify) the patient is, by the 
tedious courfe of phyfick he has gone through, 
very little bettered, if not much impaired. 
Which I fpeak, Pyropbhilus, not with an inten- 
tion to difparage phyficians in general, the moft 
learned and ingenious of them being free 
enough from the partiality I here take notice 
of; but to keep good remedies from being 
difparaged by the envious or unfkilful trials 
of bad adminifters, And though indeed fome 
chymifts are fo vain-glorious or unwary, as 
to promife, that the operation of their remedies 
fhould be as well fudden, as effectual; yet if 
the medicines themfelves be found available, 
although not {wiftly fo, that flownefs ought 
to, make us but condemn the boaftings of the 
man, not reject the ufe of the remedies. 
Anp in the laft place, Pyrophilus, | muft 
advertife you, not to expect, that every one of 
the remedies I commend fhould be phyfick 
and phyfician too: I mean, that it fhould of 
it felt fuffice to perform the cures of thofe dif- 
eafes, againft which it is commended. For me- 
dicines are but inftruments in the hand of the 
phyfician, and, though they be never fo well 
edged and tempered, require a fkilful hand to 
manage them: and therefore I cannot but ad- 
mire and difapprove their boldnefs, that ven- 
ture upon the practice of phyfick, wherein it 
is fo dangerous to commit errors, barely upon 
the confidence of having good receipts. For 
though, by converfation with eminent phyfici- 
ans, I have found the learnedeft of them to 
difagree fo much about the nature and caufes 
of difeafes, that I dare not deny but that he 
may profperonfly practife phyfick, that either 


ignores or diffents from the received do¢trines- 
of the fchools concerning the caufes of difeafes, 
and fome other pathological particulars ; yet | 
cannot but diflike their boldnefs, who venture 
to give active phyfick, either in intricate or 
acute difeafes, without at leaft a mediocrity of 
knowledge in anatomy, and fo much know- 
ledge of the hiftory of difeafes, as may fuffice 
to inform them in a competent meafure, what 
are the ufual fymptoms of fuch a difeafe, what 
courfe nature is wont to take in. dealing with 
the peccant matter, and what difcernible al- 
terations in the patient’s body do commonly 
fore-run, and thereby fore-tell acrifis, or other- 
wife the good or bad event of thedifeafe. Toh « 
all which is to be added fome tolerable meafure comperent 
of knowledge, not only of the materia medica, mle 
and the chief ways of compounding feveral in- ;; wileee 
gredients into medicines of feveral forms and Jy xecefary 
confiftencies, as circumftances’ may require ; #0 4 praéi- 
but alfo of the orderly and feafonable admini-/” of PH- 
{tration of the helps affordable by them. Thefe o 
particulars, Pyrophilus, might eafily be enlarged 
on; but having neither the leifure nor defign 
to handle them common-place like, I fhall 
only give you this account of my requiring, in 
the profeffed practifer of phyfick, fome know- 
ledge both of the materia medica, and the me- 
thod of compounding and adminiftring reme- 
dies, that (excepting perhaps the arcana majora, 
aschymitts call them) even the beft medicines, 
by being unfeafonably or profperoufly admini- 
{tred, efpecially in acute difeafes, where nature’s 
motions are to be diligently watched, and fe- 
conded, may do a patient as much harm, as the 
orderly and fkilful adminiftration of them can 
do him good. And that he, that has nothing 
but one good receipt for a diftemper, and 
knows not how to vary it by adding, omitting, 
or fubftituting other parts of the materia me- 
dica, as urgent occafion fhall require, may. 
oftentimes find himfelf reduced either to fuffer 
his patient to languifh helplefs, or to venture 
by curing him of one difeafe to caft him into 
another, For fometimes the patient’s conftitu- 
tion makes the medicine prefcribed by the re- 
ceipt unfit to be adminiftred; and fometimes 
too the difeafe, for which the receipt is pro- 
per, is in the patient complicated with fome 
other diftemper, which may be as much in- 
creafed by the fpecifick, as the other difeafe 
may be leffened. I know, for inftance, fome 
eminent men, that are wont to cure very ftub- 
born venereal diftempers, by a chymical pre- 
paration (whichsfome of themfelves have been 
pleafed to difclofe to me) of the Indian plants, 
farfaparilla, guaiacum, &%c. But if thefe men met 
with patients, fuch as thofe, which Eufachius 
Rudius mentions himfelf to have often met with, 
who, upon the ufe of the leaft quantity of guai- 
acum, though corrected with cold ingredients, 
were wont to be prefently affected with fuch 
fharpnefs of urine,and inflammation of the parts, 
to which urine relates, as hazarded their lives ; 
they would be reduced, as well as.our author 
confeffeth himfelf to have been, to have recourfe 
to mercurial or other remedies: To which we 
may add, that the ufe of farfaparilla, and guaia- 
cum is generally forbidden by the warier fort 
of 
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of phyficians, in thofe patients, whofe venereal 
diftempers are complicated with heat or in- 
flammation of the kidneys or liver. And 
fometimes alfo it happens, that the very out- 
ward form of the medicine prefcribed by 
the receipt, is not fit, or perhaps poffible to 


be adminiftred: for, not to mention, that 


divers patients can retain no purgative phy- 
fick exhibited in the form of a potion ; and 
fome others are as apt to vomit up, what- 
ever is given them in the form of pills; not 
to infift on this, I fay, I fhall content my 
felf, to relate to you a memorable cafe, that 
happened a while fince to a phyfician of my 
acquaintance. He was called to a lufty young 
woman, who, upon an accidental but violent 
cold, was fuddenly taken with fuch a conftri¢ti- 
on of the parts infervient to fpeech and deglu- 
tition, as made her altogether unable either to 
{peak or {wallow any thing at all: and having 
thus continued fome days in fpite of clyfters 
or other remedies, prefcribed by a very learned 
phyfician, and in fpite of endeavours to ex- 
cite vomiting, by making her hold emetick 
things in her mouth ; the poor woman was in 
great danger (when my acquaintance came to 
her) of perifhing for hunger. What in this 
cafe could be expected from the beft remedies, 
that muft neceffarily be taken in at the mouth? 
Wherefore the phyfician finding her yet {trong 
enough, and without fever, and yet her cafe al- 
moft defperate, did as judicioufly as luckily 
prefcribe a clyfter, wherein to ordinary ingre- 
dients were added (as himfelf a very few days 
after told me) about four ounces of the in- 
fufion of crocus metallorum, with an advice, 
that it fhould be kept in as long as poffibly fhe 
could; and by this medicine, nature being fuf- 
ficiently irritated, there quickly followed upon 
it fome violent vomiting, and upon them a 
liberty both of fwallowing and fpeaking. [And 
fince this, a young gentleman and fellow- 
traveller of mine had the organs of deglutition 
fo ftrangely weakened without any manifeft 
caufe, that though he were able to make me a 
vifit, and acquaint me with his cafe, yet he 
was very apprehenfive, he fhould in a very 
few days be ftarved; and being unable to {wal- 
low remedies, had quickly: perifhed in defpite 
of the arcana majora themfelves, had he been 
mafter but of fuch of them as (like thofe wont 
to be magnified by chymifts) muft be taken 
into the body; if a very happy phyfician, to 
whom I directed him, had not by a very efh- 
cacious and {pecifick medicine, externally to be 
applied, feafonably refcued him from fo unufual 
and defperate a cafe.] But, Pyropbilus, as I 
would not, upon the fcore of good receipts, 
have the phyfician’s {kill defpifed, or thought 
ufelefs ; fo I with, that the phyfician’s fkill may 
not make him defpife good receipts. For we 
have often feen (efpecially in outward affections) 
not only empiricks and chirurgeons, but even 
ladies-and old wives, with a lucky compofition 
prefcribed by a receipt, perform more conftant 
and eafy cures of the particular diftemper, for 
which that receipt is proper, than even learned 
phyficians by their extemporary, though pom- 
ee and oo. prefcriptions. And the il- 
ox. I. : 
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luftrious Lord Verulam (one of the moft judici- De “,2- 
ous naturalifts, that our age can boaft) think fit”. S- 
to take notice of it as a deficiency, that receipts “7. Aa - 
by long experience approved are not more Tbe Lord 
clofely, and, as he fpeaks, religioufly adhered Verulam’s 
to, but altered upon every light occafion, And /ae7n, 
in the fame chapter, to anfwer the principal, as ogee 
well as the moft obvious objection in this mat- ce‘pes oughe 
ter, * That, fays he, any man induced by fome 9 ¢ 4¢ 

‘ {pecious reafon fhould be of opinion, that it mihi ded 
is the part ofa learned phyfician (refpecting deem 
the complexions of patients, their age, the 

feafon of the year, cuftom, and the like) ra- 

ther to accommodate his medicines as occa- 

fions fuggeft, than to infift upon fome cer- 

tain prefcripts, is a deceivable affertion, and 

which attributes too little to experience, tco 

* much to judgment.’ And a little above, he 

goes much farther than we pretend todo; for 
{peaking of the neglect of the ufe of particular 
receipts, which, as he fpeaks, by a kind of 
propriety, refpect the cure of particular difea- 


a 
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fes, he adds, feverely enough, ¢ that the phyfi- Crato’s 


‘ cians have fruftrated and taken away the truit jsdgmene 

‘ of traditions, and approved experience by 4 /crein, 
* their magiftralities, in adding, and taking our, ss dietek 
* and changing ingredients of receipts at their pith char 
© pleafure, and almoft after the manner of a- eminent 

‘ pothecaries, putting in’ guid pro quo, com-Piinm 
‘ manding fo prelumptuoufly over the medi- 

© cine, as the medicine can no longer command 

© the difeafe.’ Thus far our judicious author: 

But I will rather chufe to exprefs to you my 

fenfe on this whole fubject of receipts, in the 

words of that experienced phyfician to three 
emperors, Fobannes Crato: De morbi natura Confil. 3226. 
(fays he) caufa, locoque affecio, medicus diligen- 

ter cogitet, atque in eo plus quam in certis medi- 
camentorum mirificis formis fitum putet, Medi- 

cinam tamen expertam cum ratione adbibitam 

plus valere quam ca, que interdum [ubito a doétif- 


Simo etiam medico magna ratione exbibita excogt- 


tatur, non dubito: atque hac in parte rationales 
etiam medicos empiricis cedere debere de fententia 
Hippocratis ftatuo, Only I muft add by way of 
explanation, that this fentence is to be under- 
ftood to exprefs my. fenfe, when the medicines 
ufed are not very extraordinary, but fuch, as 
Crato employed, and hath left us in his writings : 
for there may poffibly be fuch effectual fpeci- 
ficks, and fuch: powerful and commanding re- 
medies, that the efficacy of the medicine may 
(at leaft in fome particular difeafes) excufe and 
repair much want of {kill in the prefcriber. 

_ Ir the teftimony of Helmont concerning the Helmont. 
Arcana of Paracelfus be confiderable, even in ain “can. 
tract (where either out of emulation or judg-? ohne 
ment, he endeavours fomewhat ‘to depreciate ei 7 
both them and their author) much greater things yreater ar- 
might be boldly affirmed of fome Arcana; for cana, and 
Fateor lubens (fays he, {peaking of Paracelfus) ”"¢ #- 


fin, epilepfiam, calculum, bydropem, podagram 
cancrum, atque ejufmodi vulgo incurabiles mor- she tate 
bos: attamen Paracelfum fuiffe ignarum radicis prefeviter. 
vite longe, tam ex ejus fcriptis €S medicaminibus Helmont. 
quam ex obitu collegi, fc. And in the fame - pols 
7 I tract, pag. “yc. 


The fum 


An APPENDIX jo the 


tract, jnit before he comes to enumerate Parg- 
celfus’s Arcana, Concedo, faith he, unzverfales 
aliquot medicinas, que. fub unifong nature longe 
gratiffimo, infenfibiiter poft fe vintiym educunt 
hoftem, cum egregia organorum depuratione; con- 
cedo pariter appropriatas aliquot quo univerfalis 
amplitudinem in {pecificis morborum directionibus 
aemulantur. And among thofe Arcana them- 
felves, that is ranked but in the fecond place, 
of which he gives this character; Sequitur dein 
mercurius vita, ftibii proles integri, que omnem 
morbi nervum penitus abforbet. 

And becaufe another Arcanum doth not fo 
powerfully renovate, as that laft mentioned; 
and two more; he allows to thofe three others 
the precedencies of that, whereof he yet faiths 
Quarto loco eft mercurius diaphoreticus, melle 
dulcior, &S ad ignem fixus, folis borizontis omnes 
proprietates habet: perficit enim quicquid medicus 
ES cbirurgus poffint optare fanando, But becaufe; 
that any medicine fhould be qualified to deferve 
fuch fuperlative encomiums, may feem a thing 
fitter to be wifhed than credited, I would not 
diffuade you, till the chymifts cures have made 
good their mafters brags, to be altogether of 
our author’s mind, who fomewhere profeffes, 
Se morbum non diftinguere, fi remedits (fare he 


and conclt-fyeaks of fuch remedies, as he thought he had} 


fon of the. 


point in 


Sit fuinma bonitas. But yet you may perchance 


tontroverfy.adcribe much more even to remedies far infe- 


riour to the Arcana majora, in the cafes, wherein 
they are moft proper, than many are willing to 
believe. Infomuch that I have fometimes ob- 
ferved with wonder, that an excellent perfon 
{whom Ineed not name to you) cures the rickets 
generally in children of feveral ages and com- 
plexions, without having hitherto failed (as fhe 
profefies) in any one, by prefcribing no other 
remedy, than the fingle ufe of the above defcrib- 
ed colcotharine flowers, which I prefented her 
with. And a couple of phyficians alfo, to 
‘whom I recommended them, tell me, they have 
tried them in the fame difeafe with the like fuc- 
cefs, as this lady hath hitherto met with. And 
Iremember, that eminently learned and expe- 
rienced phyfician Dr. G. Boat, (of whofe {kill 
both your excellent mother and you have had 
good proof) folemnly affured me, as I elfe- 
where alfo note, that he knewa phyfician, who 
conftantly cured within two or three fits all 
agues, whether recent or radicated, in per- 
fons of all ages, fexes, and complexions in- 
difcriminately, with one fingle outward applica; 
tion to the patients wrifts; but that this envi- 
ous doétor would never part with it to our 
friend, or any elfe, no not upon his.death-bed: 
only Dr. Boat difcovered, that fpiders, or fome- 
thing coming from them, were main ingredi- 
ents of his Pericardia. 

Anp indeed there are certain preparations 
and compofitions af remedies fo lucky, and 
whofe fuceefs doth fo much exceed expectation, 
and the efficacy of common compofitions,; 
that the fame phyfician, whofe they are, may 
upon feveral occafions prefcribe an hundred o- 
thers, each of which he may think as rational 
as any of thofe, which neverthelefs fhall be all 
of them much inferiour thereunto. And there- 
fore I wonder not, that the moft learned of the 


methodifts themfelves have much valued and 
celebrated fome peculiar proceffes and receipts, 
as here among{ft us (to mention no others) 
the famous Sir Theodore Mayerne was wont al- 
moft in all obftructions, cachexies, and hy- 
dropical diftempers, to magnify and ufe that 
peculiar falt of fteel of his; which he was pleaf- 
ed to call Anima hepatis. 

Anp to thefe domeftick inftances (which I 
might eafily accumulate) of the efteem eminent 
phyficians have made of receipts, I might add 
very many foreign ones. Nay, Galen himéelf, 
who has fo copioufly treated of the Materia 
medica, and the compofition of medicaments, 
though he were fufficiently expert at drawing; 
up receipts, doth yet in his book de compo/fitio- 
ne medicamentorum, and elfewhere, tran{cribe, 
and fometimes commend (and niention his 
having ufed) divers of the compofitions of 
ancienter puyteans: and efpecially magnifies 
Andromachus his treacle: 

I Micur, Pyrophilus, here mind you, that 
we fee; that chymiftry, as incompleat as yet it is, 
has been ablefo much to improve the prepara- 
tion of remedies; as to afford us fome, which 
are fo innocent as well as efficacious, that in 
the difeafes they principally refpeét, they require 
not, as of neceflity; near fo much of theorical 
{kill, as others do in the adminifter. I might 
likewife take notice, that experience alfo teach- 
eth, efpecially by what we fee performed by the 
Spaw, and fome other mineral waters, that 
one medicine may be fo richly endowed, as to 
be more effectual againft feveral differing dif- 
eafes, than even the better fort of other reme- 
dies again{t any one particular difeafe. 

I Micur further reprefent, a8 fomething 
that makes yet more to my prefent purpofe, 
that though every body can advife his fick 
friends to an air, that is famoufly healthful, if 
there be any within a convenient diftance from 
them; yet there are fome airs fo eminently 
good, and that not upon the account of any one 
predominant quality, that makes them oppofite 
toa difeafe fpringing from its contrary, but 
from a hidden temperature, or certain friendly 
effluvia, that they alone often cure variety of 
difeafes in perfons of differing ages and com- 
plexions: as navigators obferve in the Ifle of 
St, Eelen, where the Spaniards and fome o- 
ther Europeans, in their pailage to the Zudiés: 
often leave without phyficians great numbers 
of fick, whom they find for the moft part re- 
covered at theif return. And that fometimes 
even the acuteft difeafes may bythe fanative 
{teams, that enrich the air, be cured almoft ina 
trice, is aflurectby thofe, that have lived in Grand 
Cairo, who have affirmed to me, what the 
learned Profper Alpinus, who fo long praétifed 
phyfick there, affures us, that upon Nilus’s 
beginning:to overflow, though ‘in the heat of 
fummer, there enfueth a fuddeh recovery of 
thofe multitudes of perfons of differing ages, 
temperatures, fexes, &%c. which there happen 
at that time to lie fick of the plague. Thefe 
things I fay, Pyrophilus, and more I mighé 
add, to what you find difperfed here and there 
in the eflays, which this paper accompanies, to- 
wards the inferring, that we fhould not haftily 

conclude 
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conclude it impofible, that’there may be found 
fuch medicines, as may be more than particular 
and fpecifick remedies, without requiring 
the giver to be agreat phyfician. But to draw 
at length to a conclufion, T fthall rather 
fum up my prefent thoughts of this matter, 
thus. 

ORDINARY receipts without an ordinary 
meafure of {kill in phyfick are not rafhly to be 
relied on, efpecially in acute difeafes; where, 
by giving medicines, otherwife innocent e- 
nough, to lofe the opportunities of adminiftring 
proper ones, may be very prejudicial; and 
where fometimes the feveral feafons of the dif- 
eafes do require fuch differing remedies, if they: 
be but ordinary ones, that a medicine proper 
enough for the difeafe at one feafon of it, may 
do mifchief at another. But if indeed there be 
noble and extraordinary Arcana, that work ra- 
ther by ftrengthning and reftoring nature, and 
refolving, or otherwife deftroying the peccant 
matter they find any where in the body; than 
by irritating and weakening nature, or putting 
her as it were to a troublefome plunge; the ufe 
of fuch remedies may deferve to be a little other- 
wife confidered, as that, which may not or- 


dinarily (for I fay not ever) require more in- 
{truction than may be afforded to perfons not 
indifcreet, by fuch direétions and cautions ag 
may be divulged; or otherwife communicated, 
together with the remedies themifelves: as we 
fometimes fee, that by the help of fuch inftruc- 
tions unlearned perfons, and even old wives, 
do with fotne one fovereign plafter, balfam or 
other outward remedy, cure many and various 
tumours; ulcers, and other fores; in perfons of 
differing fexes, ages, and complexions. And 
becaufe you will eafily grant, that this example 
does far lefs accommodate our prefent purpofe 
than does the cafe it felf, as I juft now putit; I 
hope you willallow me to teprefent further; 
that at leaft it feems not f6 rational to judge of 
all the remedies, that art improving nature can 
afford us; by thofe, that are hitherto in ufe, el- 
ther among methodifts or vulgar chymifts; but 
rather to think, that the noblenefs of remedies 
will be advanced according as the art of prepar- 
ing them fhall be promoted ; ‘and that it is not 
fo fafe and eafy, pofitively to determine the 
efficacy of the former, otherwife than in pio- 
portion to the difcoveries we have attained to 
in the latter, 


The END of the FIRST VOLUME. 
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